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ABSTRACT 

Few rural health studies have focussed on the health status of farm family members, 

in particular women and children, or those rural dwellers who do not have an agricultural 

occupation. Furthermore, little is known about the environmental determinants of health of 

rural families. The purpose of this study was to describe and explore the general health 

status and certain rural environmental factors in a rural agriculturally-based population in 

Saskatchewan, Canada as part of a larger study, the Prairie Ecosystem Study (PECOS) 

funded by the Eco-Research Program of the Tri-Council Secretariat of Canada. 

This exploratory, descriptive analysis used already existing questionnaire data 

collected in 1995 in a population-based cross-sectional smvey of households in a 

geographical section of the larger PECOS study area. The Community Canvass was Phase 

I in the PECOS study of Environmental Pesticide Exposure and Human Health. The target 

population included all men, women and children living within two towns, one village and 

the three surrounding rural municipalities and excluded residents of two long-term care 

facilities and household boarders. Of the 1185 eligtble households, 549 (46.3%) returned 

a completed questionnaire, which included 1438 individuals. The focus of this thesis 

research was on the analysis of the questionnaire survey data. Household level factors (i.e., 

water supply and treatment, occupational and home or garden use of agrochemicals, farming 

practices) and individual level factors (i.e., demographic characteristics, occupations, farm 

residence history, general health status, smoking history) were described. Frequency 

distributions of reported general health status, respiratory symptoms, smoking status, sex 

and age were explored between town-dwelling and farm-dwelling groups, and between 

household farming and non-farming groups, and tests of association were examined. 

Almost one-third oftown households (31.7%) operated a farm, whereas some farm

dwelling households (3 .5%) did not operate a farm. Compared to town households, more 

farm households used a private well or private dugout as their main source of drinking or 

washing water. More households treated their washing water than their drinking water, and 

most of these households used a water softener. Similar proportions of fanning and non

farming households indicated the home or garden use of herbicides, insecticides, and 

fungicides. Compared to farming households, a higher proportion of non-farming 

ii 



households used fertilizers for their home or garden. Compared to individuals in fanning 

households, those in non-fanning households reported significantly higher frequencies of 

bronchitis across all age groups; this difference was statistically significant CW aid 

statistic=22.0, df=l, p<O.OOI) after adjusting for age by logistic regression. The reported 

frequencies for ever having asthma differed between the town-dwelling and the farm

dwelling children ( ~ 17 years of age), but did not differ when the same children were 

regrouped by household farming and non-farming status. 

This study provided a population-based description of certain rural environmental 

factors and the general health status of the men, women and children in a rural 

Saskatchewan area. The results suggested that, in this study population, (1) many fanning 

families lived in town, and their environment may differ compared to farming families who 

lived on fanns, (2) more households treated their washing water than their drinking water, 

(3) compared to farming households, non-farming households were also exposed to 

agrochemicals through home or garden use, and (4) there was a significant association 

between the frequency of bronchitis and non-fanning household status, especially among the 

children. 
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Chapter 1 

INTRODUCTION 

1.1 Statement of the Problem 

The recognition and understanding of the ecological determinants of health at the 

population level is essential in promoting the health and well-being of individuals, families, 

and communities, according to the Saskatchewan Provincial Health Council.1 The recent 

document, Toward Human Sustainability in Agriculture: Policy Strategies for Agricultural 

Safety and Rural Health in Canada, emphasizes the establishment of research initiatives 

directed at understanding the determinants of health among rural and agricultural 

populations in order to develop rural health policy strategies.2 Rural health is particularly 

relevant in the province of Saskatchewan, Canada, where it has been estimated that 3 7.0% 

of the population lives in rural areas and 41.5% of this rural population lives on farms. 3 

Most of the present research on the health of rural populations has focussed on 

workers, mainly comprised of men who are fanners4
•
5
•
6 or agricultural workers.7

•
8

•
9

•
1° Few 

studies have focussed on the health status of other rural populations11
'
12

'
13

'
14 such as families 

(i.e., included women and children) or those who do not have an agricultural occupation. 

Furthermore, little is known about the important determinants ofhealth15
•
16 of rural families. 

Specifically, very little is known about the role of rural environmental factors (i.e., the 

quality of the water supply, residence within areas of intensive livestock or crop production 

and agrochemical use, the low density of people and services) in determining the health 

status of rural families and individuals. An individual's or group's health status is uniquely 

influenced by the physical and social experiential context in which they live. Because little 

is known about the influence of the rural environment on rural health status, there is a need 

to explore these broad determinants of health in rural populations, particularly, in rural 

families. 
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1.2 Purpose of the Study 

The purpose of the study was to descnbe and explore the general health status and 

certain rural environmental factors in a rural agriculturally-based population in 

Saskatchewan, Canada. 

The study was an exploratory, descriptive analysis ofnew data collected in a cross

sectional household survey of rural families living in a predominantly grain-fanning area in 

southern Saskatchewan. Factors that were examined included: ( 1) water sources for 

drinking and other household uses and the method(s) of treatment, (2) occupational use of 

agricultural chemicals (i.e., herbicides, insecticides, fungicides, fertilizers, adjuvants, 

surfactants, desiccants), (3) garden or home use of agricultural chemicals, ( 4) occupational 

factors (i.e., current and previous occupation(s), farming practices), (5) demographic 

characteristics (i.e., age, sex, education, place of birth), (6) current residence (i.e., town, 

farm or both), (7) history of farm residence, (8) smoking history, and (9) history of general 

health problems, concerns, and respiratory symptoms. 

Using an ecological Health Determinants approach, the study explored rural 

environmental factors and general health status at multiple levels: (1) individuals (i.e., men, 

women, and children), (2) families (i.e., all members currently living in a household), (3) 

communities (i.e., farm and town residents), (4) sectors (i.e., farming and non-farming 

households), and (5) society (i.e., rural society). The ecological approach to the analysis of 

the study data contnbuted to the understanding of the broader determinants of health of this 

rural population. 

This study provided a population-based description of the general health of an 

entire population of rural families, including women and children, in an area of 

Saskatchewan that was believed to be representative of rural communities across the 

Canadian prairies. Characteristics of certain physical environmental factors previously found 

to be associated with rural health were described at the individual and household levels. 

Studying the health of groups may elucidate ecological determinants that might be 

overlooked when studying individual determinants of health. This study explored the 

relationship between the rural physical environment and the general health status at the 

individual, family and community levels in order to provide: (1) a better understanding of 

the potential interaction between environmental factors and human health, along with (2) 

2 



the development of evidence-based hypotheses that can be tested in future quantitative 

studies of larger and different rural populations, and (3) descriptive information that can be 

used by health educators and to support the development of evidence-based health and 

environmental policy and programs. 
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Chapter 2 

REVffiW OF THE LITERATURE 

2.1 An Ecological Systems Approach to Health 

Scientific theories, while simpler than reality must nevertheless reflect its 
essential structure. Science, then, must beware of rejecting the structure for 
the sake of simplicity; that would be to throw out the baby with the bath 
water (p. 13). 

EIVin Laszlo17 

Health has been an evolving concept throughout centuries and cultures. The early 

recorded Western history of medicine revealed a predominately systems approach where 

human health was dependent on a holistic ''balance between conditions of the individual and 

the several components of nature at large" .18 As far back as the 5th Century BC, 

Hippocrates noted the importance of community involvement, location of dwelling, and 

water quality in detennining an individual's health.19 By the 17th century AD, the systems 

view of health was replaced by scientific reductionist thinking about health and its 

determinants. 18 The experience of health and disease was reduced to discrete independent 

variables that could be analyzed under controlled and isolated conditions. The practical 

utility of the reductionist approach, along with the establishment of technology and the germ 

theory, generated an incredible advancement in the health care field, where elaborate 

diagnostic and therapeutic tools were created to "cure" diseased individuals.18 However, 

efforts to discover and promote the broader detenninants that influence health were 

compromised.18
'
20 

In recent decades, new perspectives on health have emerged that revisit the systems 

approach. Many of these views work within an ecological framework and most embrace 

population-level thinking by expanding the concepts of causality beyond biological 
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individualism 20
,2!,22,23,2

4
,2

5 It is hoped that a return to the systems approach to health research 

will promote "a closer fit between the actual nature of determinants of health and their 

scientific elucidation" .18 

In 1994, the Saskatchewan Provincial Health Council1 defined health as: 

a dynamic process involving the harmony of physical, mental, emotional, 
social and spiritual well-being. Health enables individuals, families and 
connmmities to function to the best of their ability within their environment 
(p.3). 

The Saskatchewan Provincial Health Council's definition incorporates an ecological systems 

approach. Health is viewed as a dynamic process whereby a continual adaptation and re

balance of a person's physiological and mental systems is achieved in order to optimally 

function (i.e., well-being) in an environment that is continually changing. A system may be 

viewed as a set or assembly of factors connected with each other in some form of coherent 

relationship.Z1 Systems are not mutually exclusive; interaction occurs between and among 

systems. A stable structure of systems is one where each system adapts to change and stress 

from other systems.21 A balance of intra-personal systems is maintained among the parts of 

the whole person (i.e., physical, mental, emotional, social, and spiritual entities). 

Concurrently, health is maintained at many inter-personal levels (i.e., individual, family, 

community, etc.) in order to achieve equilibrium in the entire system. This definition of 

health is affiliated with concepts of ecology, which emphasize "the importance of 

environmental, adaptational, and overall contextual interplay between the organism and his 

or her biosphere".26 

Most recently, Susser and Susser7 proposed a new ecological paradigm in 

epidemiologic research and other areas of science. They stated: 

A concept of causality based on universal laws is pervasive in the 
sciences ... no biological entity can conform entirely to universal laws because 
of the overarching contexts and interactions between levels within a 
biological structure ... [T]he poor fit of universalism with human reality is 
better replaced by a contrasting construct of ecologism (p.675). 

Susser and Susser7 argued that ecological constructs attempt to deal with the complexity 
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and interaction among the various organizational levels (e.g., molecular, biological, social, 

physical, global, etcetera) in our world, and suggest that epidemiologists of today are 

equipped to work at these various levels, simultaneously. 

2.1.1 A Widening Vision of Health 

The Lalonde Report,28 published in 1974, was the first crucial document in Canada 

to emphasize a broader vision of health. The Lalonde Report identified human biology, 

lifestyle, health care organization and environment as important elements of health. In 

Canada, the Lalonde Report was the first important national document to recognize the 

environment as a critical factor in human health. However, as Buck29 argued ten years after 

the report, Lalonde's reconnnendations on improving health through a healthy environment 

had never reached fruition. 

Since the Lalonde Report, in Canada, the concept of health has been re-defined and 

refined in the Health Promotion field. 30 Some key frameworks have been influential in recent 

conceptualizations of health and its influencing factors. The key frameworks presented 

below are based on an ecological systems approach to health, which is emphasized in this 

research. 

2.1.2 Hancock and Perkins' Mandala of Health 

Hancock and Perkins' Mandala ofHealth31
•
32(Figure 2.1) was the first framework to 

be widely used in the educational and public health fields in Canada26 to help provide 

professionals and the public a better understanding of health within an ecological systems 

construct. 

Mandala, which is a Sanskrit word for circle, is a representation of the universe 

characterized by the concentric organization of important elements (i.e., deities or gods in 

Buddhism or Hinduism).33 To illustrate the important elements in the world of human health, 

Hancock and Perkins have designed a mandala that shows how the sub-systems or 

environments (i.e., family, community, human-made environment, culture and biosphere) 

surrounding an individual interact and influence each other and, in tum, affect the health of 

the individual or family. An imbalance in one sub-system will influence the dynamic balance 

of other sub-systems and can negatively affect the health of the individual. Using Hancock 

and Perkins' Mandala of Health, the extensive use of chemicals in today's agricultural 

practices, for example, might be conceptualized within the "Human-made" environmental 
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Culture 

Figure 2.1 The Mandala of Health, A Model of the Human Ecosystem 
(Hancock and Perkins, City of Toronto, Department of Public 
Health.) 

Source: Hancock T. Beyond Health Care: Creating a Healthy Future. The 
Futurist 1982;16(4):4-13. 
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sub-system. Current research efforts are aimed at determining whether or not these 

chemicals pose a hazard to the physical environment in which individuals, families and 

communities live. It is hypothesized that the chemical stress on the physical environment 

might adversely affect water, soil, and air quality, which may detrimentally affect the health 

of individuals and families who depend on these natural elements. 

Interestingly, Hancocl21 suggested that the family is the most influential factor 

affecting the health of individuals. He stated that it is the nature of the family environment 

that either delays or nurtures the developing child. A healthy family environment provides 

a promising foundation for generations to come. 

Hancock and Perkins' conceptual framework is a global, macroscopic depiction of 

the various social and physical environments in determining an individual's health. The 

Mandala of Health tends to over-simplify the complexity within and between each sub

system and the framework is not easy to operationalize. However, Hancock and Perkins' 

Mandala of Health is an attractive and uncluttered illustration of an ecological systems 

construct of health. 

2.1.3 Determipants of Health 

Determinants of health are those factors and conditions that cause or influence 

health. 26 In recent years, much of the literature in the areas of health reform, health 

promotion, and public health policy has emphasized the priority of identifying and 

understanding the broad determinants ofhealth.16
•
26

•
34

•
35 This priority has been fostered by 

the World Health Organization (WHO) in their strategy for attaining the goal of "Health for 

All by the Year 2000".36 The WHO strategy is based upon the recognition that: 

Health does not exist in isolation. It is influenced by a complex of 
environmental, social and economic factors ultimately related to each 
other ... [A]ction undertaken outside the health sector can have health effects 
much greater than those obtained within it (p. 7). 

It is recognized that human health has broad dimensions and is affected by the complex 

inter-related systems at many levels in a person's everyday living. Hancock and Perkins 

elucidated these interconnected sub-systems that determine health and, recent health 

research has further explored how these systems affect health. 35 
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2.1.4 Evans' and Stoddart's Conceptual Framework 

It has long been recognized that healthy or unhealthy individuals and populations are 

the result of interaction between an individual's capacity for health and the surrounding 

milieu, and not by the health care system alone. Evans and Stoddart37 have illustrated the 

relationship between health, health care, and the broader detenninants of health (Figure 2.2). 

Like Hancock and Perkins' mandala, Evans and Stoddart emphasized interaction 

between behaviour (which has been determined, largely, by the social and physical 

environments) and human biology, within the contexts (or environments) in which the 

interaction takes place. Stodd~8 explained that: 

physical, social, economic and cultural environments--where people live, 
work, and play--appear to condition and modify the effects of individual 
behaviour and biology in critical ways that are only now beginning to be 
fully appreciated (p.l2). 

Health is largely determined by the individual's adaptation to the lifelong process of 

socialization and exposure to the "built"1 and natural physical environments. 

In their model, Evans and Stoddart have divided and refined the concept of health 

into (1) health and function, (2) disease, and (3) well-being. They recognized that while 

individuals, for example, may have a skeleto-muscular disease, they may lead successful 

functioning lives and may highly rate their level of life-satisfaction (i.e., well-being). The 

model identifies prosperity as a detenninant of health as a consequence of the overwhelming 

evidence of a socio-economic gradient to health status. 37 This means that affluent individuals 

generally enjoy better health than the poor, however, it does not simply mean that material 

deprivation precludes good health. Perhaps, an individual's position on the socio-economic 

gradient, is a general indicator of the exposure to a less supportive social or physical 

environment. Hancock and Perkins do not mention prosperity in their model, but it is an 

implicit prerequisite to a well-balanced family, community, and human-made environment. 

Stoddarf8 has acknowledged that his framework is imperfect because the 

categorization of distinct detetminants suggest that the "clusters" independently and not 

mutually affect health. In addition, the framework does not depict the richness of the 

interaction between categories from gestation to the grave. However, Evans and Stoddart's 
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Figure 2.2 Conceptual Framework for Patterns of Determinants of Health 

Source: Evans R, Stoddart G. Producing Health, Consuming Health Care. Soc Sci 

Med 1990;3112:1347-63. 
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conceptual framework of health determinants is a conceptual starting point in redefining 

health and refining health determinants, which are complex, multifactorial, and conditional 

upon the lifelong experience of individuals and groups. Based on the work by Evans and 

Stoddart, further investigation on health determinants is being emphasized.15
•
16

•
35

•
39 

2.1.5 Population Health 

A population health approach addresses the range of factors that determine the 

health of individuals and groups in entire populations, and re-addresses the naturalistic 

systems approach.40 Generally, a population health approach represents a shift of emphasis 

from the individual to the environment, to processes that operate at the group level. 38 

Laszlo17 emphasized that the properties of a group are not the simple sum of the properties 

of its individuals. Studying the health of groups (e.g., families) may elucidate ecological 

determinants that might be overlooked when studying individual determinants of health. 

The importance of a shift from individual to group heahh has been recognized by the 

1994 report of the Federal!ProvinciaVferritorial Advisory Committee on Population Health 

to the Heahh Ministers of Canada.15 The report to the Health Ministers is a milestone in the 

promotion of health for all Canadians. This 1994 report outlines the significant health 

detenninant areas as suggested by a growing body of empirical evidence. Within each health 

determinant area is a nrultitude of interacting determinants that can affect health outcomes. 

The identified areas are: income and social status, social support networks, education, 

employment and working conditions, physical environments, biology and genetic 

endowment, personal health practices and coping skills, healthy child development, and 

health services. 

2.1.6 Hamilton and Bhatti's Population Health Promotion Model 

Further support for population health studies has been expressed through the joint 

efforts of Health Canada and Saskatchewan Health in sponsoring a conference to explore 

the linkages between population health and health promotion.40 Recently, an integrated 

model41 (Figure 2.3) has been introduced to operationalize a population health promotion 

(PHP) approach. To date, this PHP model appears to be the most comprehensive, based on 

the latest literature on health and health detenninants in Canada. Furthermore, the PHP 

model embraces an ecological systems approach, which is of interest in this research. 
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Population Health Promotion Model 

Figure 2.3 Population Health Promotion Model 

Source: Hamilton, N. Bhatti, T. Population Health Promotion: An Integrated 
Model of Population Health and Health Promotion, Ottawa: Health 
Canada. February 1996. 
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The integrated PHP model41 shows how a population health approach can be 

implemented through action on the full range of health determinants, by means of health 

promotion strategies. The three dimensional structure lends itself to three critical questions: 

"On WHAT should we take action?" (i.e., health determinants), "WITH WHOM should we 

act?" (i.e., societal levels of action), and "HOW should we take action?" (i.e., action 

strategies and implications). The Population Health Promotion model includes a range of 

health determinants summarized in a Canadian document15 on population health, and the 

health promotion strategies described in the WHO Ottawa Charter for Health Promotion. 42 

Decisions regarding who, what, and how to take action are based on evidence 

gathered by various sources such as through the evaluation of programs, experiential 

learning, and research. Further underlying the Population Health Promotion model are 

assumptions and values towards health held by Canadian health professionals and the 

general public, as outlined in the Hamilton and Bhatti report. 41 

The areas of interest for this research can be conceptualized by various cross

sections of the PHP model. Whereas the main focus of the study was an exploration of the 

possible role of factors in the physical environment as determinants of health, where 

possible, other health determinant areas (i.e., social status, social support networks, 

education, working conditions, personal health practices, healthy child development ) of the 

PHP model are also explored. Based on the WITH WHOM side of the PHP model, various 

levels of society are of interest in the study (i.e., the individual, the family, the community, 

the sector, and the society). The action strategies component of the PHP model are used to 

guide the identification and discussion of the implications of the results of the study and the 

development of recommendations for building healthy public policy and for creating healthy 

environments and communities. 

In summary, an understanding of the broad determinants of health is complex and 

key to the successful promotion of health for all populations. Each individual's or group's 

behaviour and biology are conditioned and continually influenced by the physical and social 

experiential context in which they live. Each population is unique and must be individually 

explored in order to understand the population's health experience. Hancock and Perkins' 

Mandala of Health illustrates an ecological systems approach to health. Hamilton and 

Bhatti's Population Heahh Promotion model was used to guide the exploratory analysis and 
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to consider the possible implications of the results. 

2.2 Rural Populations and Rural Families 

The target population for this study was exclusively rural. This is important because 

there has been little recognition of the uniqueness of rural residence and rural lifestyles and 

the contribution of rural factors to the etiology and concepts of health and disease. 43
•
44

•
45 

As defined by Statistics Canada,46 rural populations include those persons who live 

outside urban areas and are, therefore, places or towns that have populations of less than 

1000 persons and have a population density of less than 400 persons per square kilometre. 

However, rural areas contain a rich and changing diversity of land, people, and communities 

that cannot be fairly characterized in any brief description. 47
•
48

•
49 

2.2.1 Agriculture and the Farm Family 

The economy of the study area relies predominately on agriculture. Farming is 

unique in that its impact on the fann family is different from many other occupations. A farm 

operator's work site generally includes the fann household and yard. The farm family is more 

involved with the farm operation and the farm's success than families involved in other 

occupations. Haverstock45 commented that there is "no separation of economic and social 

roles of farm families". Walker50 emphasized that the "economic and familial roles of farm 

families are intertwined" and that each fann family has a particular style of operating the 

farm, based on their values and decision-making processes. The farm operator often works 

in and around the household. Dust and chemical residues on a farmer's clothes and 

machinery may eventually be brought into the household and into close proximity of the 

family. 

The 1991 Agricultural Census3 reported that of the operators managing 

Saskatchewan's fanns, 21% were women and 83% of the 16,940 multi-operator farms were 

managed by teams of male and female operators, which indicates that wives, mothers, sisters 

and daughters contnbute significantly to the fann operation and also may be at risk from the 

physical hazards of fanning. Women and children who may not be the principal machine 

operators or pesticide applicators may be exposed to the physical dangers of farming such 

as pesticide and other chemical residues from indirect contact through newly-sprayed areas, 

garden and lawn chemical use, water supply, or storage and handling of chemical-
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contaminated clothing, and the chemicals themselves. As are farm-operators, spouses and 

children are also exposed to other physical hazards such as biological agents (i.e., viruses, 

bacteria, airborne dust, gas and molds), and mechanical agents (i.e., noise, thermal and 

electrical energy, VIbration, animals, machinery). 51 An Alberta survey of I,703 non-fatal farm 

injuries found that nearly half of the injuries occurred in the farmyard. 51 

Surveillance of agricultural practices and potential hazards accompanied by 

agricultural safety education programs are important to prevent unnecessary occurrences, 

such as injuries. Agricultural hazard studies of rural children are required. Children born 

since the advent of intensive agricultural chemical use have been continuously exposed to 

low levels of chemicals throughout their lifetime, which may result in an increase of adverse 

health effects sooner or later in life. Denis51 stated, "Since extensive use of agricultural 

chemicals is fairly recent, long-term effects are just beginning to appear". Children of farm

operators or who live on farms may be at risk of exposure to various chemical and physical 

environmental agents since many farm children participate in the operation of the farm at a 

young age. 

2.2.2 The Changing Coptext of Agriculture jn Saskatchewan 

There have been important temporal and spatial structural changes within the 

agricultural sector in Saskatchewan over the last few decades52 that are important when 

exploring physical environmental factors as potential determinants of health. For example, 

the type and use of agrochemicals, particularly pesticides, have increased dramatically over 

the past three decades. 53 

Bollman52 reported that the number of self-employed women in agriculture has 

increased from two percent in I976 to II percent in I99I. Bollman47 also stated that, since 

I97I, farm women have had consistently higher participation rates in the labour force than 

did all women in the total population of Canada regardless of age, level of schooling, family 

income, size of farm, or presence or age of children. 

There has been a steady increase in the participation of farming men and women in 

the off-farm labour market, particularly in the blue-collar manufacturing and processing 

occupations.47 Bollman47 stated that over half of farm families in Canada have at least one 

member employed off the fann, regardless of fann size. In I987, off-farm employment 

accounted for almost half of the total family income of Saskatchewan farm families. 47 Since 
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the 1930's, the number of Saskatchewan farms has decreased continually (26.5% decrease 

from 1971-1991) and the average farm size has increased steadily (29 .1 o/o increase from 

1971-1991 ).54 

Bollman reported that from the 1980-84 period to the 1985-89 period, the accrued 

net income of Saskatchewan farm operators increased by 12% compared to 39% for all of 

Canada. 47 He suggested that the low growth in farming incomes and the loss of agricultural 

employment has had a deleterious effect on individuals, farm families and on entire rural 

communities in Saskatchewan. The global market-place imposes pressures on farmers to 

continually increase productivity with fewer resources. Modem agriculture has evolved into 

increasing the scale of the operation by increasing investments in newer machinery and more 

chemicals. 51 

According to Statistics Canada, 55 between the years of 1986 and 1991, each town 

and rural nrunicipality in the study area has experienced a population decrease, varying from 

a 0.3% to a 18.5% decline. According to the Report for Midwest District Health, 56 this 

emigration has left a significant gap among those in the family formation age group of 20 

to 34. It has been obseiVed that farm family members are less likely to migrate than non

fann rural residents and when they do migrate, they stay closer to home. 49 Rural non-farm 

migrants, on the other hand, are more likely to move to an urban centre. 47 

This rural to urban shift and the resulting continual decline of rural populations is a 

trend seen across much of North America.48 However, Bollman47 pointed out that, across 

Canada, there appears to be a population growth in rural areas, but this apparent growth is 

shown to be an influx of people into the rural fringe of urban centres and not any increase 

into remote rural areas. He also noted that Saskatchewan has experienced a decline in the 

size of its rural population during every five-year period since 1941. 

The characteristics of a changing rural social, economic and demographic structure 

in Saskatchewan are similar to that of other rural areas. 48 It is important to monitor 

structural changes in the rural setting, which may have consequences for the health of the 

community, family, and individuals. 

2.3 Rural Environmental and Occupational Factors 

Rural populations, rural families and farm families are at risk of exposure to various 
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environmental and occupational factors, which may consequently affect their health. Among 

the many hazards, those factors attributed to the following are of interest to this study: ( 1) 

agricultural occupation, (2) rural water supply and treatment, and (3) exposure to 

agricultural chemicals. A discussion of the characteristics of these factors and a review of 

the literature regarding the health risks associated with these factors follows. 

2.3.1 Agricultural Occupations 

Farming is an exceedingly dangerous occupation, the hazards of which are 
not universally appreciated. 

J.H. Powers, M.D., JAMA 193957 

As the above quote states unequivocally, agricultural occupations have a 

longstanding history of being hazardous. The industry is recognized as being one of the most 

hazardous occupations in the world. 51
•
58

•
59

•
60 

Agents contributing to disease in agriculture can be physical, chemical, biological 

or psychosocial in nature. Werner et al. 60 explained that the many hazardous exposures to 

an agricultural worker depend on the worker's behaviour, on the type of commodity 

produced, on the work setting and geographical location, and on the organizational 

structure of the work. There are a tremendous number of hazards to agricultural workers 

and their families; only a few are highlighted below. 

Biological sources of disease include bacteria, viruses, fungi, spore-forming molds 

or protozoans that can cause zoonotic infections, farmer's lung (severe allergic reaction of 

the alveoli to inhalable fungi), toxin-causing illness and other allergic reactions. 60
'
61 

Psychosocial sources of disease can be economic, environmental, or domestic stressors that 

result in emotional and other mental health problems. Stressors are often identified as a 

farmer's concern over the success of the crops, the weather conditions, the economic 

marketplace, and one's quality oflife.50
•
61

•
62 A third category of agricultural risk factors for 

disease includes physical exposures such as whole body vibration, noise, radiation, 

compressed air, electricity, and hazardous machinery that can lead to chronic back injury, 

severe hearing loss, skin neoplasia, and fatal or non-fatal injuries.60
'
63 In addition, chemical 

agents including pesticides, solvents, fumigants and fertilizers (e.g., anhydrous ammonia) 

have been studied in relation to the etiology of certain cancers5
•
61

•
64

•
65

'
66 (i.e., multiple 
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myeloma, soft tissue sarcoma, non-Hodgkin's lymphoma, haematopoietic cancers, prostate 

and stomach cancers}, neurologic disorders61
•
67

•
68 (i.e., Parkinson's disease, Alzheimer's 

disease), and reproductive disorders. 69
•
70

•
71 Other hazardous agents include agricultural dusts 

and aerosols, which are associated with the etiology of many respiratory disorders (i.e., 

fanner's lung, grain fever, asthma, chronic bronchitis) among swine confinement workers,9 

fanners,4
•
6

•
72 and grain handlers.7

•
8

•
73 Other chemical hazards include noxious gases such as 

methane, hydrogen sulphide, ammonia and carbon monoxide61 that can cause lung irritation, 

unconsciousness and death. 51 

2.3.2 Rural Water Supply 

A public utility that is often lacking in rural and isolated areas is a source of good 

quality water. The rural household source of drinking and washing water may be a 

community or private well, a private dugout, or a community reservoir. However, the 

quality of these rural water sources are often poor because of high mineral content, and can 

be further affected by human activities and agriculture, contaminating the water source with 

any variety of pesticides, nitrates, metals, dioxins, animal wastes, microbes, chemicals, or 

oil. 74
'
75 With the presence of intense and widespread agricultural activities across the prairies, 

there is the possibility that prairie water supplies may become contaminated. However, there 

is conflicting expert opinion on the "extent and severity of the potential problem".76 

Water quality studies in the United States 77 and other parts of the world78 indicate 

that many rural drinking water wells have nitrate levels above the recommended WHO level 

of ten milligrams per litre. In Canada, the maximum allowable concentration of total 

pesticides is less than one-tenth milligram per litre of groundwater.75 An Ontario study79 

tested the water quality of households in a community whose water source was a well or 

cistern and found that 89.0% of the 227 residences had unsafe water according to Ministry 

of Environment guidelines for bacteriological and chemical testing. 

A few environmental epidemiology studies have examined rural drinking water and 

certain diseases such as non-Hodgkin's lymphoma, 80
•
81 and Parkinson's disease67

•
68

•
82

•
83 but 

the results of these epidemiological studies are conflicting. The effects of chronic exposure 

to elevated nitrate and pesticide levels in drinking water are unknown but suggestive of 

concem.77
•
80 Presently, there is little epidemiological and toxicological information regarding 

the potential human health effects of chronic exposure to contaminated ground water. 84 It 
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is difficult to accurately assess the level of pesticides and other chemicals in rural drinking 

water and inherently difficult to measure the possible health impact on the population of 

interest. 85 

Water quality in rural Saskatchewan has been identified as a concern by rural 

residents in the Province of Saskatchewan. 86 There have been previous studies of water 

quality in rural Saskatchewan.87
'
88

'
89 The majority of these studies, however, have focussed 

on community sources of water rather than water sources at the household level. A case

control study in Saskatchewan81 measured chemical elements in household drinking water 

samples provided by cases with non-Hodgkin's lymphoma and sex- and age-matched 

controls. The concentrations of a number of the elements were higher in the water samples 

provided by the cases. 

2.3.3 Agricultural Chemicals 

Denis51 commented that 5000 pesticides and some 500 chemicals were registered for 

use in Canada in 1986. Human exposure to agricultural chemicals may vary regarding length 

of exposure (i.e., may range from acute toxicity to long-term chronic exposure) and quantity 

of exposure (i.e., may range from low-level to massive doses). The effects due to chronic 

low-level chemical exposure are very difficult to measure. Due to a lengthy latency period 

for many chronic diseases and the technical difficulties in measuring low, sometimes barely 

detectable, levels of chemicals in the environment or in humans, many variables can 

confound any association between the chemical exposure and the effect. The way in which 

rural residents are exposed to a multitude of agricultural chemicals varies depending on the 

context of the person. The most threatening and direct exposure usually occurs 

occupationally to the farmer or agricultural worker who is handling the chemical.90 

Agricultural chemicals can be absorbed by the body through the skin or eyes, by inhalation 

or by ingestion. Within the body, the chemicals may be metabolized and excreted or may 

accumulate in fatty tissues. Such is the case with the organochlorine pesticides DDT 

(dichloro-diphenyl-trichloro-ethane), heptachlor, aldrin, dieldrin, and chlordane.9° Chronic 

effects of direct occupational exposure to agricultural chemicals are suspected, but 

epidemiological studies have been inconclusive due to the inherent difficulty in accurately 

assessing environmental exposure. 

It is important to explore the role of agricultural chemicals in the health of 
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agricultural families and other rural residents. Assessing the risk of non-occupational (i.e., 

environmental) exposure to agricultural chemicals, however, can be very difficult. Family 

members of those who use agricultural chemicals and other rural residents within the vicinity 

are indirectly exposed. Non-occupational contact with agricultural chemicals can include 

close proximity to ambient air drifts, residues brought into the home or non-farm residence 

that may contaminate carpets, furniture, and other fabrics. Transport of chemicals, handling 

of pesticide and chemically contaminated laundry, or non-occupational use of chemicals and 

pesticides on gardens, homes, and pets are also possible non-occupational contacts.91 

Certain diseases in the rural setting have been linked to the use of herbicides. A 

Quebec study11 found significant associations between certain cancers and rural agricultural 

areas with high pesticide use. Significant dose-response relationships have been noted 

between the risk ofNon-Hodgkin's lymphoma and number of days exposed or acres sprayed 

using herbicides.5
•
65

'
66 Studies regarding the risk of soft-tissue sarcomas and herbicides have 

been conflicting although there is evidently some association. 66 Other cancers associated 

with herbicide use are multiple myeloma, colon, prostate, and ovarian cancers but, again, 

there is conflicting evidence to substantiate the risk. 11 

In conclusion, while not all factors of the rural environment are discussed here, this 

section addresses a different level of analysis (i.e., the family context) of physical 

environmental factors that may be associated with the health of rural families, but rarely 

have been studied. The health and hazards of the environment have been of great concern 

to farmers,92 to rural women,93 and to fann families.94 In keeping with the ecological systems 

approach to health determinants in the rural setting, this study explored beyond the level of 

individual environmental exposure by examining exposures at the levels of family, 

community, and sector. 

2.4 Rural Family Health 

Few studies have explored the role of physical environmental factors in the 

determination of health in non-occupationally exposed persons in rural agricultural areas. 

Most previous rural health studies have been occupational studies of male agricultural 

workers,8
•
64 farmers,4

•
5

•
6 pesticide appliers,95 and grain handlers.7

•
8

•
10 The Canadian Farm 

Operator Study,96 by Health and Welfare Canada and Statistics Canada examined the 
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mortality patterns of a large population of farmers, but only male farmers were included. An 

American study58 examined the prevalence of chronic diseases and impairments in male 

fanners over a five-year period and found significantly elevated rates of cardiovascular 

diseases, arthritis, skin cancer, hearing loss, and amputations. There have been a number of 

respiratory studies4
•
6

•
8 of male agricultural workers in Canada that have found significant 

evidence of respiratory symptoms, lower lung function, asthma and persistent wheeze 

attnbuted to grain dust and insecticide exposures. Most studies that have examined the role 

of herbicides in cancer have only examined male farm operators. 5•
64

•
65

•
66 

There have been far fewer health studies of rural women. McDuffie97 summarized 

the agricultural studies of cancer that include women and concluded that there is a paucity 

in the literature of Canadian studies of the health of women in agriculture. Studies 

conducted in Canada, the United States, and in Europe have found excesses of non

Hodgkin's lymphoma, nmltiple myeloma, leukemia, soft tissue sarcoma among other cancers 

in women employed in agriculture,98.99 however, the results are conflicting. Few studies have 

examined the health of sample populations that included both rural women and men. 

Previous studies that have included both men and women have examined: (I) dietary 

pesticide sources and organochlorine residues in the serum of a rural population, 100 (2) 

respiratory function72
•
101

•
102 and cancer11 in agricultural populations, and (3) the general 

health ofrural elderly relating to farm work history.103 A number of studies have examined 

rural fann stress in women.45
•
62 It has been suggested that occupational stress from farming 

can affect the entire fann family. 50 

Health studies of rural children are equally few. Some studies have explored the 

association of parental exposure to agriculture and agrochemicals in the development of 

congenital limb reduction defects, Ewing's bone sarcoma, and other congenital anomalies 

among newborns and children.69
•
70

•
71

•
104 Other studies have examined the serious problem of 

fatal and non-fatal child injuries in the agricultural setting.105
•
106

•
107 

Young people who ·live on fanns or in agricultural areas are often involved in the 

farm work and, therefore, are at risk for the same physical conditions as are the primary 

farm operators.105
•
106 The agents of injwy can be mechanical, animal, chemical, thermal, 

etc.107 In the United States, the most common non-fatal injuries to children have been farm 

equipment incidents, followed by injuries involving animals, and then falls. 107 
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Epidemiological studies of rural environmental exposures that have addressed health 

issues of the entire family have been rare in the past. Recently, however, there have been a 

number of studies initiated to examine the the environmental context and health of rural and 

farm families. Two studies in the United States 91·108·109·110 are prospectively examining the 

health and physical environmental exposures (occupational and non-occupational) of men, 

women, and children in a rural setting. To date, there has been no similar study in Canada. 

However, the subsequent study to this Community Canvass survey, known as the Prairie 

Ecosystem Study (PECOS): Environmental Pesticide Exposure and Human Health, 111 and 

Health Canada's Pesticide Exposure Assessment Study (PEAS)112 are two Canadian studies 

in progress aimed at characterizing the environmental exposure to agrochemicals of farm 

families and other rural dwellers. 

The potential inter-relationships between the health of a rural family and the family's 

environment and genetic endowment is complex and provocative.The field of "eco

genetics"113 attempts to examine the relationship of genetics and the environment in the 

causation of disease. If family members are surrounded by a similar physical environment 

over a lifetime, it is worthy to explore the patterns of health and disease across successive 

generations. McDuffie et al. 114 explored the familial clustering of lung cancer in an 

agricultural population. By analyzing the parent/offspring/sibling pattern of disease, one can 

explore interactions between inherited susceptibility and environmental factors. It must be 

emphasized that epidemiological studies, alone, cannot establish the significance of physical 

environmental exposures or the roles of genetic predispositions in the causation of disease 

in rural families; this requires the interdisciplinary contribution of toxicologic studies, 

molecular genetics, quantitative environmental monitoring, and other disciplines. 

Concurrently, the epidemiological literature reveals that more exploration is needed of the 

role of environmental factors in the health status of rural women, children and families. 

2.5 Summary 

An ecological systems approach to health assumes that health is determined by a 

dynamic process of complex systems (e.g., molecular, biological, social, physical, global, 

etcetera) that interact with and influence each other. Laszlo17 emphasized that the properties 

of a group are not the simple sum of the properties of its individuals. Some key conceptual 
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frameworks in the health promotion literature reveal that the concept of health in Canada 

is broadening. The Population Health Promotion model41 is particularly effective in 

demonstrating the concept of an ecological systems approach to understanding health. The 

model merges various levels of inquiry (i.e., individual, family, community, sector, and 

society) with various health detenninant research areas, and suggests implications for action. 

The PHP model helped guide this exploratory study of environmental determinants of rural 

family health. 

The everyday experience of rural families is unique and, therefore, their health is 

uniquely determined. In rural Saskatchewan, agriculture is an important and changing 

industry that affects agricultural workers, their families, and others in rural areas. Little is 

known about how certain environmental factors (i.e., agricultural occupation, rural water 

supply, agrochemical environmental exposure) affect the health of rural families. Most 

previous epidemiological studies of rural populations have examined the health of individual, 

male agricultural workers. 

This study provided a population-based description of the general health of a 

population of rural families, including women and children, in an area of Saskatchewan that 

was believed to be representative of rural communities across the Canadian prairies. 

Characteristics of certain physical environmental factors previously found to be associated 

with rural heahh were descnbed at the individual and household levels. Studying the health 

of groups may elucidate ecological determinants that might be overlooked when studying 

individual determinants of health. This study explored the relationship between the rural 

physical environment and the general health status at the individual, family and community 

levels in order to provide: (1) a better understanding of the potential interaction between 

environmental factors and human health, along with (2) the development of evidence-based 

hypotheses that can be tested in future quantitative studies of larger and different rural 

populations, and (3) descriptive information that can be used by health educators and to 

support the development of evidence-based health and environmental policy and programs. 
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Chapter 3 

METHODOLOGY 

3.1 Study Design 

This exploratory descriptive study utilized already existing data collected in the 

population-based cross-sectional questionnaire survey conducted in November of 1995 

during the Community Canvass111 in Phase I of the Prairie Ecosystem Study (PECOS): 

Environmental Pesticide Exposure and Human Health which was funded by the Eco

Research Program, Tri -Council Secretariat of Canada. The Canvass targeted all occupied 

households in an agriculturally-based rural area in the Province of Saskatchewan, Canada. 

The household survey was designed by the large multi-disciplinary research team to explore 

the general health status, the rural occupational and environmental context, and the 

demographic characteristics of individuals and families living in the study area during the 12-

day Community Canvass period. In addition to the descriptive analysis at the individual 

leve~ this thesis research explored the data at the level of the family (household}, community 

(farm residents and town residents) and sector (farming and non-farming households), 

which was guided by the PHP model. 41 The cross-sectional study design was a necessary 

initial step in exploring and describing the general health status and the environmental 

context of these rural families. 

The study was designed to survey all household members of every canvassed 

household, as opposed to a "one-member" approach,13 where one household member is 

randomly surveyed from a random selection of households in the target population. 

3.2 The Target Population 

The target population for the comnnmity canvass survey was located in the southern 

part of Saskatchewan. The Agricultural Census Region 3BN3
•
115 was the focus of the larger 
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Prairie Ecosystem Study (PECOSY 16 to explore the sustainability of rural life on the prairies. 

The PECOS study area was chosen because: (1) the area was believed to be representative 

of the semi-arid prairie ecosystem, (2) existing national55 and agricultural3
•
115 census 

infonnation corresponded to the geographical region, and (3) cooperative and collaborative 

relationships had already been established between some of the communities and the 

researchers. The target population for the Community Canvass 111 included residents of two 

towns, one village, and the three rural municipalities (RM) surrounding these three 

connmmities (Table 3.1), which were within a sub-section of the larger PECOS study area. 

Excluded from the target population were the residents of two long-term care facilities in 

the area, and boarders or renters in single-family households. Based on available Statistics 

Canada data,3
•
115 the target population resided in an agriculturally-based rural area of 

Saskatchewan. 

All family members living in the household (i.e., adults, seniors, and children) were 

included in the household survey excluding renters or boarders. The survey questionnaire 

was to be completed by an adult household member who understood English and who could 

complete the questionnaire for the household. The residents of the two long-term care 

facilities in the study area were excluded due to a high prevalence of dementia (estimated 

at 71.1%) observed among this resident population.117 

The target population of households (i.e., town and RM households) was defined 

by the two town councils, one village council, and the three rural municipal councils in the 

study area. Each council identified all occupied households in the Community Canvass study 

area. An advantage of this approach was that the councils had a very accurate and current 

listing of all individuals and families who lived in the area. Thus, the sampling frame 

provided by the local councils in the study area was believed to be more reliable than what 

could be obtained using the national census, which only occurs every four years, or the 

Saskatchewan Health Insurance Registration File (HIRF), 118 where the information on 

current addresses may be out of date. People may have moved into or out of the area since 

the last census or HIRF update. Furthermore, the margin of error of a national census is 

much larger than a census at a localized level. 

In June of 1995, there were approximately 3327 residents in the Community Canvass 

study area118 (Table 3.1). According to the number of households identified by the 
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nnmicipal councils, there were 1,185 private households (611 town households and 574 RM 

households) in the study area. 111 

Table 3.1 Age Distribution (years) of Residents of the Target Population by Rural 
Municipality (RM), Town or Village, and by Sex. 

MALES 

RMA 

Town A 

RMB 

TownB 

RMC 

Towne 

TOTAL 

FEMALES 

RMA 

Town A 

RMB 

TownB 

RMC 

Towne 

TOTAL 

GRAND 
TOTAL 

Source: 

TOTAL <19 20-39 40-54 55-64 >65 

280 119 59 62 12 28 

137 30 32 14 16 45 

429 120 95 87 50 77 

234 63 47 41 17 66 

340 121 81 78 25 35 

254 67 62 43 25 57 

1674 520 376 325 145 308 

TOTAL :S;19 20-39 40-54 55-64 ~65 

235 84 60 56 13 22 

157 28 37 16 18 58 

382 118 80 79 49 56 

246 61 47 29 27 82 

335 132 80 68 30 25 

298 81 59 38 19 101 

1653 504 363 286 156 344 

3327 1024 739 611 301 652 

Saskatchewan Health Insurance Registration File (HIRF): Covered 
Population as of June 30, 1995. 

The aim of the Conmnmity Canvass was to study individuals of all ages and of both 

sexes in the target population. In this study, there was an adequate sample size119 to estimate 

prevalence of a condition ranging from 5% to 35% prevalence with a precision of 2% and 
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95% confidence. For example, if the true prevalence of asthma is 10%, a sample of 864 

subjects will give an estimate which falls within 2% of the true prevalence with 95o/o 

confidence. 

3.3 Demographic Characteristics of the Study Area 

The Saskatchewan HIRF118 and the 1991 national 55 and agricultural census data3
•
115 

were used to highlight some demographic characteristics of the Community Canvass study 

area and the larger 3BN agricultural census area. In 1995, the Saskatchewan population was 

slightly over one million people.120 According to the 1991 Census/ 3 7. 0% were rural 

dwellers in which 44.0% were members of a farm operator's household and living on a farm. 

Farm dwellers in Saskatchewan represented the largest proportion of farm dwellers for any 

province in Canada. 3 

As defined by Statistics Canada, 46 rural populations include those persons who live 

outside urban areas and are, therefore, places or towns that have populations of less than 

1000 persons and have a population density of less than 400 persons per square kilometre. 

The Connmmity Canvass study area was entirely rural according to the Statistics Canada46 

definition, and had a population density of approximately one person per square kilometre. 55 

In June of1995,118 3,327 residents lived in the study area; 2,001 (60.1 %) residents lived in 

the three RMs and 1326 (39.9%) residents lived in town. Hence, the representation of farm 

dwellers (60.1 %) in the Community Canvass study area was higher than the Saskatchewan 

average (44.0%). 

Families who lived on farms and families who lived in towns were both of interest 

to the study. Many rural residents operate farms but live in town. Other rural residents are 

employed in other areas of agriculture (e.g., seed processing, equipment sales, chemical or 

seed sales, custom application of pesticides) or are involved with some other sector of the 

local economy (e.g., finance, teaching, medicine and health, insurance, service or trade ). 120 

The local economy of the study area relied heavily on livestock production and grain

fanning, 115 and therefore most local residents would likely have had some connection, direct 

or indirect, to agriculture. 

In the three rural municipalities, 7 55 farms reported to the 1991 Agricultural 

Census,115 and of these, 98.3% had some land in crops. In the larger 3BN area/15 grains 
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comprised 88.4% of all crops, with wheat being the major grain followed by oats, barley and 

rye. Other crops to a minor extent included oilseeds (1.6% ), alfalfa, hay and other fodder 

crops (4.6%), canary seed (1.7%) and pulse crops (3.7%). Of the 65.7% of all farms in the 

3BN area involved in the livestock industry, cattle production was the most common 

(62.3%), followed by poultry (20.5%), pigs (11.2%), and sheep production (5.9%). 115 

According to the 1991 Agricultural Census, 3 there was a total area of 1 ,222,222 

acres of farmland in the 3BN area. The average farm size was 1618 acres, 115 which was 

48.3% larger than the average farm in Saskatchewan. 54 These larger farms reflect the 

importance of agriculture to the economy of this study area. 

According to the Farm Input Price Index, 54 farm operators in Saskatchewan spent 

20.4% more for pesticides in 1994 than in 1986, and 2.5% less for fertilizer. In 1990, 

Saskatchewan farm-operators reported a total usage of herbicides on approximately 24 

million acres of farmland and a total usage of insecticides or fungicides on approximately 

2.4 million acres. 115 In 1991 in the 3BN area, farm-operators reported using herbicides on 

86.3% of cropped land, and insecticides or fungicides on 5.0o/o of cropped land.115 

Based on the 1991 Census of Agriculture,115 60.0% of farmed land in the 3BN area 

was privately owned and 91.0% of farm operators owned some of the land they farmed. The 

unowned farmland was rented from the government or from others. 

Of the 78,025 Saskatchewan farm-operators, 21.0% were female,3 and from the 

primaty occupations a reported to Statistics Canada 115
, which includes fanning, women 

represented approximately 26% of those in the study area. 

In the 3BN area in 1990, 39.0% of the female farm-operators and 34.0% of the male 

farm-operators had off-farm employment. Of these operators, almost half of the women and 

men worked off the farm for 190 days of the year or more. 3 

In 1991, the average family income55 within the six areas of the study varied from 

$28,164 to $43,985 which was lower than the Saskatchewan average income of $44,174. 

According to Statistics Canada, 55 family income is defined by all persons 15 years of age or 

a According to Statistics Canada, primary occupations include: farming, horticulture, 
animal husbandry, fishing, trapping, forestry/logging, mining/quarrying, gas and oil 
occupations. 
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over in a census family who reported income from gross wages and salaries before 

deductions, net income from unincorporated non-farm business, net farm self-employment 

income, and any other gross income. 

Within the Community Canvass study area in June of 1995,118 there were 

consistently more males than females living in the three RMs. In the towns, 30.8% of the 

population were 65 years or older compared to 12.1% in the rural municipalities. More 

persons lived alone in towns, and most of those who lived alone were seniors. 56 

The 1995 Midwest District Health Status Report56 stated that most families in the 

study area were married husband-wife couples and about half of these families had children 

living at home. The Statistics Canada's definition 55 of a census family is: 

A now-married couple (with or without never-married sons 
and/or daughters of either or both spouses), a couple living 
common-law (again with or without never married sons 
and/or daughters of either or both partners), or a lone parent 
of any marital status, with at least one never-married son or 
daughter living in the same dwelling. 

Persons not living in a family include those living with relatives other than their spouse or 

children, persons living with non-relatives, and persons living alone. 

Statistics Canada 121 has defined a household as "a person or a group of persons 

occupying one dwelling unit" where a dwelling can be, for instance, single and detached 

(i.e., a single house), single and attached (i.e., duplex), an apartment, or a mobile home. 

Three types of private households are: (1) one-person households, (2) single-family 

households, and (3) multi-unit households with any combination of unrelated individuals and 

families. There are no simple definitions for family and household since there is a growing 

diversity of family types and household types in Canada. For the purposes of this study, 

every private household of every dwelling type was included with the exception of the two 

long-term care facilities in the study area, in order to capture most family types, and 

primarily those families including parents and their offspring. 

3.4 The Instrument 

Prior to commencement of this thesis project, the swvey questionnaire was 

developed by the multidisciplinary research team for the PECOS study of Environmental 
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Pesticide Exposure and Hwnan Health 111 that included a farm-operator who resided in the 

study area. The questionnaire development took place over a period of several months and 

several iterations. 

The questionnaire was structured into three major sections: (1) physical 

environmental factors at the household level (i.e., current residence, source and treatment 

of drinking and other water; type of farming; use of herbicides, insecticides, fungicides, and 

other agrochemicals), (2) demographic characteristics of every individual (i.e., age, sex, 

marital status, place of birth, education, occupation( s ), history and duration of farm living, 

history of smoking), (3) general health problems, concerns, and respiratory symptoms of 

every individual. 

In the first section of the questionnaire, questions were asked regarding the entire 

household concerning physical environmental factors. The household was the level of 

inquiry and the questions asked, "Does your household use ... ?", or "Does any member of 

your household do or use the following ... ?". A rough estimate of dose exposure was 

obtained with the question, "How many acres were treated with ... ?". Furthermore, it was 

asked if the agrochemical was used for occupational or for home or garden purposes. 

The second section of the questionnaire asked for demographic information on every 

household member residing in the house at the time of the canvass, excluding renters and 

boarders. It may be possible to detennine the smoking environment for each household, and 

to identify those who were exposed to current passive smoke, and those who were the 

smokers. 

In the third section of the questionnaire, health status was indexed by health 

conditions based on the questions: "Has this person ever been told by a health professional 

that he or she has had any of the following health problems ... ?" or "In your opinion, does 

this person display any of the following problems to a degree that causes concern ... ?" The 

respiratory symptoms questions were based on similar questions used in other agricultural 

health surveys conducted in Saskatchewan.6
•
102 

Prior to the SUIVey, the questionnaire was pre-tested for face validity111
•
122 by twelve 

fatm-operators with a similar background to the study population. The purpose of the pre

test was to capture any unforeseen problems regarding the phrasing and language of the 

questions, the length of the questionnaire, or the need to add or subtract questions. 
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According to the pre-testing, the completion time of the questionnaire was 30 to 60 minutes. 

The questionnaire was revised to address any difficulties encountered in the pre-test. 

3.5 Approaching the Community 

The following aspect of the study took place before the author joined the research 

team and before the thesis proposal was developed. The Research Team111 made efforts to 

ensure the relevance of the research topic to the community in the intended study area and 

to seek their participation and support. Team members visited the two town councils, one 

village council, and the three RM councils, health administrators from the local health 

district, health professionals and local residents in the study area to determine whether or 

not the issue of individual and family health related to pesticides and other agricultural 

practices was relevant to their comnrunity, and whether they would be willing to participate 

in and support a research project addressing this issue. 111 All community leaders 

acknowledged the relevance of the issue and gave support to the research project. An 

invitation to participate in the study, in the form of a pamphlet, was delivered to every post 

box by the post office. The local newspapers ran articles on the research project before the 

canvass took place. 

The town, village and RM councillors recruited 29 area residents to serve as 

comnnmity canvassers and identified all occupied households located in the six areas. The 

research team held a special one-day training workshop in the study area to orient the 

canvassers to the project. At the workshop, the goals of the larger project and the objectives 

of the specific survey were explained and procedures of the community canvass were 

discussed and practised. The canvassers were given a stipend for attending the training 

session and for each town or RM household they canvassed. 

Prior to conducting the comnrunity canvass, it was recognized that a cross-sectional 

survey conducted by a community canvass would be more expensive than a mailed 

questionnaire survey. However, based on personal communications with research team 

members, it was believed that the canvass would provide benefits beyond that of a mail-out 

procedure. It was expected that the community canvass would stimulate community 

participation in the study, which would enhance the establishment of rapport between the 

local canvassers, the target population, and the research team. Incorporating community 
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members beyond participating as subjects is a fundamental empowerment principle of 

community-based research. It was also anticipated that a local canvasser who approached 

other area residents about the study would initiate some trust and validity to the project 

among the residents by seeing one's neighbor participating and investing in the project. It 

was hoped that the community canvass approach would result in a higher response rate to 

the suiVey and to the intensive study that followed the canvass. 

3.6 Data Collection 

Prior to connnencing this thesis project, the community canvass was conducted by 

the multidisciplinary research team111 from November 6 through November 17, 1995. A 

questionnaire was delivered to every town household (N=611) and RM household (N=574) 

in the area by the canvassers who delivered about 40 questionnaires each. Upon visiting 

each household, the canvassers gave a brief explanation of the purpose of the study to any 

adult member of the household and asked whether they could leave a questionnaire 

package111 that contained an information letter with a more comprehensive explanation of 

the study, a survey questionnaire, an information letter explaining the second phase of the 

study and a reply card for the second phase. The adult household member was asked: (1) 

to discuss the study with the other family members, and if the family was willing, (2) to 

complete the questionnaire for the entire family, (3) to mail the completed questionnaire 

directly to the principal investigators at the university in the pre-paid postage envelope, and 

( 4) to return a completed pre-paid postage reply card to the visiting canvasser or to the 

principal investigator if the family was willing to be contacted for the second phase of the 

study. The decision as to which adult(s) completed the questionnaire was made by each 

respondent household. The canvassers phoned each household one week later as a reminder 

about the study and to thank the residents for their participation. Each volunteer was 

instructed to keep a canvass record detailing what happened at each household. The 

completed canvass records were returned to the principal investigator to determine the 

number of town and RM households visited in each area and, hence, to determine the 

response rates for the six areas. 

3.6.1 Ethical Considerations 

The questionnaire asked for personal information from the participants regarding 
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their health status and the family. The research team felt that it was important to maintain 

the trust of the community and the ongoing collaborative relationship and, therefore, to 

stress an adherence to strict anonymity of the survey questionnaire information. The 

household listings compiled by the six councils and used by the canvassers were not made 

known to any members of the research team. The completed canvass records returned to 

the principal investigators included no names or household identifiers. The questionnaires 

included no personal or numeric identifiers and were returned directly to the principal 

investigators in unmarked envelopes. The questionnaires were color-coded so that the 

questionnaires would be sorted into the six study areas. 111 

The questionnaire package given to each household contained an information letter 

that outlined (I) the purpose, objectives and methods of the study, (2) the requirements of 

the participants, (3) that participation was entirely voluntary with the option for withdrawal 

from the study at anytime, (4) the assurance of anonymity, and (5) the invitation and phone 

number to contact (i.e., phone collect) the principal investigators at any time for any further 

questions. For this Community Canvass questionnaire, 111 the implied consent was the 

completion and mailing of the survey questionnaire to the research team by an adult member 

of the household. 

3.6.2 Response Rates 

The response ratesb for the Connmmity Canvass and the questionnaire are shown in 

Table 3 .2. Respondents to the Community Canvass were those town and RM households 

that accepted a canvass package from the canvassers. Respondents to the questionnaire 

survey were those households that returned a completed questionnaire. Of the II85 

households that were canvassed, 73.8% accepted the canvass package while 46.3% returned 

a completed questionnaire. On average, more RM households accepted the package and 

returned a completed questionnaire, compared to town households. 

According to the Canvass records, 111 the most common reasons for not responding 

to the survey were: (I) no contact made by the canvasser after follow-up, (2) refused or not 

b verbal communication with the principle investigator indicated changes in the 
number of participants due to additional data since the publication 111 of the community 
canvass response rates in I996. 
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Table 3.2 Prairie Ecosystem Study of Environmental Pesticide Exposure and Human Health: Community Canvass, Saskatchewan, 
Canada2 1995- ResJ!onse Rates* 

Total Accepted Returned 
Number of Package No Contact Refused Questionnaires 

Community Households n (%) n (%) n (%) n (%) 

Towns 
Town A 144 76 (52.8) 22 (15.3) 46 (31.9) 46 (31.9) 
TownB 227 159 (70.0) 12 (5.3) 56 (24.7) 86 (37.9) 
Towne 240 164 (68.3) 25 (10.4) 51 (21.3) 110 (45.8) 
Total 611 399 (65.3) 59 (9.7) 153 (25.0) 242 (39.6) 

Rural Muoitipaliti~s 
RMA 131 115 (87.8) 5 (3.8) II (8.4) 71 (54.2) 
RMB 283 221 (78.1) 32 (11.3) 30 (10.6) 143 (50.5) 
RMC 160 140 (87.5) 7 (4.4) 13 (8.1) 93 (58.1) 
Total 574 476 (82.9) 44 (7.7) 54 (9.4) 307 (53.5) 

Grand 
Total 1185 875 (73.8) 103 (8.7) 207 (17.5) 549 (46.3) 

*Source: Semchuk K.M., McDuffie H.H., Hanke P., Senthilselvan A., Arbuthnott K., Dosman J.A., Gillis-Cipywnyk M., Crossley M., 
Cessna A.J, Gerrard N., Irvine D.G., Rosenberg A.M., Elliott J. (1996). Abstract: Environmental Pesticide Exposure and Human Health 
in Saskatchewan, Canada: I. The Community Canvass. Book of Abstracts. The 8th Annual Conference of the International Society for 
Environmental Epidemiology, Edmonton, Alberta, Canada, August 17-21, Epidemiology, 1 (4) (Suppl.), p. 859, July. 



interested with no specific reason given, (3) refused due to being too old or of poor health, 

and (4) strongfeelings against the survey (Table 3.3). 

Given that the response rate for this self-administered survey was not 100%, the 

internal validity of the study should be examined. Self-selection bias 123 may occur whereby 

those who volunteered to complete the survey may systematically differ from the non

respondents. To verifY how representative the respondent population was of the target 

population, post hoc comparisons were made on the distnbutions by age, sex, and canvassed 

location of the respondent population compared to the population in the area that was 

covered by the Saskatchewan health insurance plan, based on the Health Insurance 

Registration File (HIRF)118 data of Saskatchewan Health. 

Table 3.3 Reasons for Not Responding to the Community Canvass according to 
the Canvass Records.* 

Non-Respondent Households 
(n=310) 

Reasont n 

A. NO CONTACT after follow-up 103 

B. REFUSED canvass package 207 
a) Refused-no reason given 32 
b) Not interested-no reason given 75 
c) Refused or not interested due to: 

i) too old 33 
ii) poor health 9 
iii) not applicable 12 
iv) too busy, tired of surveys 22 
v) strong feelings against survey 2 7 

*See reference #111. 
!Canvass records may have given more than one reason per household. 
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3. 7 Study Variables of Interest 

The following is a summary of the variables in the Community Canvass 111 

questionnaire: 

SECTION A. Rural Occupational and Environmental Factors 

a) Current Residence·: farm, town, both 

b) History ofF ann Residence ••: number of years and at what age( s) 

c) Water Supply* 

i) Type: drinking water, other water (i.e., washing, shower & bathing) 

ii) Source: community reservoir, pipeline, private well, RM well, 

community well, private dugout, bottled water, other 

iii) Method of Treatment: filtration, water softener, reverse osmosis, 

chlorination, reglone, copper sulphate (bluestone ), charcoal filter, other 

d) Occupation 

i) Current and Previous Occupation( sf* 

ii) F ann Practices·: household farming status, all farming operation( s ), 

main farming operation(s), organic and tillage practices 

e) Occupational Use of Agrochemicals* 

i) Type: pesticides (herbicides, insecticides, fungicides), 

fertilizers (granular, liquid, manure, anhydrous ammonia), 

dessicants and adjuvants/surfactants 

ii) Purpose: crop production, commercial application for others, 

commercial greenhouse, hay or forage production, seed treatment, 

livestock production 

iii) Amount: number of acres/bushels treated during last growing season 

f) Home and Garden Use of Agrochemicals* 

i) Type: pesticides (herbicides, insecticides, fungicides), 

fertilizers (granular, liquid, manure) 

SECTION B. Demow-aphic Characteristics·· 

a) Age, Sex, Marital Status, Family Relation 

b) Place of Birth: province, country 

c) Education 
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SECTION C. General Health Status •• 

a) General Health Problems as told by a health professional 

b) General Health Concerns in the opinion of the respondent 

c) Respiratory Symptoms 

SECTION D. Smoking History 

a) Smoking Status •• 

b) Number of Years of Smoking •• 

• data obtained at the household level. 
.. data obtained at the individual level; analyzed at the individual and/or the household level. 

3.8 Data Analysis 

3.8.1 Conceptual Analysis 

Hamilton and Bhatti's Population Health Promotion model41 helped guide the 

conceptual analysis of this thesis research (Figure 2.3). The tri-faceted model merges various 

population levels of inquiry (i.e., individual, family, community, sector, and society) with 

various health detenninant research areas, and suggests implications for action. The survey 

data were explored at all levels of inquiry, and mostly at the individual and family levels. The 

primacy health determinant area of interest in the survey was the physical environment. 

However, other health determinant areas outlined in the PHP model were also explored to 

some extent. 

3.8.2 Data Preparation 

The author coded the survey data into a computer compatible format and used the 

SPSS® Data Entry II™ (SPSS®-DE) statistical package124 to design a template of the 

questionnaire for data entry. The author supervised a data entry technician, and verified the 

data by re-entering and checking the data for any discrepencies. The data files were in good 

shape as a result of: (1) the use of the double-entry technique, and (2) the use of range 

specification rules for the data-entiy of each variable, available on the SPSS®-DE software. 

The data files were saved in portable SPSS format. 

The data files were examined for out-of-range or missing values, and data entry 

errors by using frequency tables, cross-tabulations and other diagnostic techniques. Most 

of the data analysis was performed using SPSS® for Windows (version 6.1 ).125
•
126 As well, 
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Statistix®127 analytical software for personal computers and SAS®128 analytical system on 

the University of Saskatchewan mainframe computer were used at stages of the data 

analysis. 

3.8.3 Statistical Analysis 

To assess how well the respondent population frequencies corresponded to the 

HIRF118 population frequencies, the following was done: ( 1) an overall chi-square goodness 

of fit test for large samples with a multinomial distribution 129 to test for a difference in the 

distributions among the variable of interest (i.e., age, sex or canvassed location groups) 

between the respondent and lllRF populations, and if this test showed a significant 

difference, then (2) a single-sample proportion Z-test130 based on a normal distribution was 

obtained for each individual stratum to test if the observed (respondent) proportion differed 

from the expected (IDRF) proportion. 

Pearson's goodness-of-fit (chi-squared) tests for multinomial distributions were 

calculated by hand.129 Single-sample proportion Z-tests were calculated by hand, 130 and the 

p-values for the chi-squared and Z statistics were performed with Statistix®127 software. The 

95% confidence intervals for the difference in proportions between the respondent and 

lllRF populations were calculated with a formula for the standard error of the difference 

between two proportions.131 

Continuous variables were described by mean and standard deviation, and 

categorical variables were described by frequency and percentage132 using SPSS® for 

Windows (version 6.1 ). 125
•
126 

The differences in the mean of a continuous variable (i.e., age) between the groups 

of a categorical variable (e.g., sex, canvassed location) were tested initially by Analysis of 

Variance (ANOVA) and followed by Scheffe tests125 to examine the pairs of difference 

among the groups. Pearson chi-square testing of cross-tabulations 125 were performed to test 

the association between categorical variables (e.g., smoking status, respiratory symptoms, 

current residence, household farming status). If the expected values were less than five in 

any of the cross-tabulation cells, then a Fisher's exact test125 was used instead of a chi-square 

test. Fisher Exact tests for three-by-two tables were perfonned with SAS®.128 

Age-standardization of frequencies of reported respiratory problems and symptoms 

was performed using the direct standardization method131 with IITRF118 data as the standard 
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population using the following age groups: (1) 19 years and under, (2) 20 to 54 years, and 

(3) 55 years and older (Table 3.1). Logistic regression125 was used to test the significance 

of the difference in the proportions of groups (i.e., household farming status, current 

residence, smoking status) that reported a history of respiratory problems or symptoms after 

adjusting for age. 

First of all, survey information obtained at the household level was described and 

tabulated, including: (1) the type of water supply and treatment, (2) the frequency of 

farming practices in farm-operating households, (3) the frequency, type and quantity of 

occupational use of agrochemicals of households, and ( 4) the frequency of home or garden 

use of pesticides and fertilizers ofhouseholds. 

Secondly, survey information obtained at the individual level was described and 

tabulated, including: ( 1) demographic characteristics such as age, sex, educational level, 

place of birth, and marital status of individuals, (2) comparisons of the canvassed location 

groups by the distnbutions of age and sex, (3) the proportions of individuals with a history 

of farm residence, categorized by age and sex, ( 4) the type and frequency of occupations of 

the men and the women, (5) the type and frequency of health problems, health concerns, and 

respiratory symptoms of individuals by age category, sex, current residence, and household 

farming status, and ( 6) smoking history of individuals. 

Thirdly, an exploratory analysis was conducted by: (1) describing and testing the 

associations of the frequencies for respiratory health of groups by smoking status, current 

residence, or household farming status, (2) describing and testing the associations of the 

frequencies of age, sex and smoking status of groups by current residence and by household 

farming status, (3) describing the smoking status of households by examining the smoking 

status of individuals within each household, and ( 4) presenting a simple multi-level 

exploration of the family clustering of asthma by examining individual and household factors 

of those households reporting more than one case of asthma. 

The respiratory symptom variables (i.e., cough, phlegm, wheeze, shortness of breath, 

diagnosis of asthma) were chosen for the exploratory analysis because the survey questions 

that indexed these respiratory variables have been tested for reliability and validity based on 

the American Thoracic Society standardized questionnaire.133 These respiratory symptom 

variables were supplemented with some respiratory problem variables (i.e., bronchitis, 
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pneumonia, hayfever) because: ( 1) of the similar physiological relationship between the 

variables, and (2) there was a sufficient number of responses to these variables in order to 

maintain power for statistical tests of association between these respiratory variables and 

certain environmental factors (i.e., current residence, household farming status, smoking 

status). 
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Chapter 4 

RESULTS 

4.1 Comparison of the Respondent Population and the Target Population 

The overall response rate111 to the Community Canvass survey was 46.3% (Table 

3.2), and therefore, it was important to examine to what extent the respondent population 

represented the target population. Limited information regarding the non-respondents was 

obtained in the Canvass records111 (Table 3.3). Demographic information about the 

respondent population were compared to existing demographic information about the target 

population based on provincial health insurance information. 

The Saskatchewan Health Insurance Registration File (HIRF)118 is a listing of all 

persons that are registered under the provincial health plan by the current mailing address 

on their file. This file contains a summary of the covered population according to residence 

(city, town, village or rural municipality) and by age and sex. This information is updated 

daily and printed twice a year. 

The mRF data were used, based on coverage as of June 1995, to examine to what 

extent the respondent population represented the target population (Tables 4.1 and 4.2). 

Comparisons of the frequency distributions of demographic characteristics (i.e., age, sex, 

and canvassed location) were made between the respondent population and the HIRF 

population (see Section 3.8.3 Statistical Analysis). 

In the comparisons of the respondent and HIRF populations regarding the 

proportions of the six Canvass locations (Table 4.1 ), the chi-square test showed a significant 

difference between the population distributions. The Z-tests showed there were differences 

between the observed (respondent) and expected (mRF) proportions for the communities 

of Town A and RM B. Town A was under-represented by 3.0% and RM B was over

represented by 3.3%. Although statistically significant, the differences are small and reflect 
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Table 4.1 Comparison of Respondent population tc,_t~~ IIJ.RF* data by canvassed location. 
Respondent HIRF 
Population Population Z-test (2-tailed)t Difference in proportionst 

Canvassed Location(s) n (%) n (%) Z value p % (95% conf. interval) 
.All RM A 216 (15.0) 515 (15.5) -0.52 ns § -0.5 (-2.7, 1.8) 

Town A 83 (5.8) 294 (8.8) -4.02 <0.001 -3.0 (-4.6,-1.5) 
RM B 399 (27.7) 811 (24.4) 2.91 0.004 3.3 (0.6, 6.1) 
Town B 188 (13.1) 480 (14.4) -1.40 ns -1.3 (-3.5, 0.8) 
RM C 290 (20.2) 675 (20.3) -0.94 ns -0.1 (-2.6, 2.4) 
Town C 262 (18 2) 552 (16.6) 1 63 ns 1.6 (-0.7, 4.0) 
TOTAL 1438 (100.0) 3327 (100.0) x2=25.84, df=5,p<0.001 ~ 

Im:Yns Town A 83 (15.6) 294 (22.1) -3.62 <0.001 -6.5 (-10.4, -2.8) 
TownB 188 (35.3) 480 (36.2) -0.43 ns -0.9 (-5.7, 3.9) 
Towne 262 ~2.2) 552 ~16) 3 56 <0 001 7.6 (2.5, 12.5) 
TOTAL 533 (100.0) 1326 (100.0) x2=17.83, df=2,p = 0.001 ~ 

Rural RMA 216 (23.9) 515 (25.7) 
Municioalities RM B 399 (44.1) 811 (40.5) 

RMC 220 (32 0) 615 (33 Z) 
TOTAL 905 (100.0) 2001 (100.0) x2=4.80, df=2,p = ns ~ 

Q~Q~hic RMA+TownA 299 (20.8) 809 (24.3) -3.10 0.002 -3.5 (-6.1, -1.0) 
Clusters RMB+TownB 587 (40.8) 1291 (38.8) 1.56 ns 2.0 (-1.0, 5.1) 

RMC+TownC 552 (38 4) 122Z (36 2) 1 18 ns 1.5 (-1.5, 4.5) 
TOTAL 1438 (100.0) 3327 (100.0) x2=9.65, df=2,p = o.oo8 ~ 

All Towns 533 (37.1) 1326 (39.9) -2.8 ( -5.8, 0.2) 
(-0.2, 5.8) Rural Municipalities 205 (62 2) 2001 (60 1) 2.8 

TOTAL 1438 (100.0) JJ27 (100.0) x2=4.83,df=l, p = 0.028, 
*HIRF, Health Insurance Registration File. Saskatchewan Health. Covered PoJlulation. Health Insurance Registration File. June 30, 1995. 
tOne-sample proportion Z-test (Milton, 1992, p.241 ). 
tDifference in the proportions between the respondent population and the HIRF population, and 95% confidence interval for the difference. 
§ns, not significant at p =0.05. 
~Goodness of fit chi-square test for multinomial distributions (Agresti, 1990, pp.42-43 ). 
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Table 4.2 Comparison of Respondent populati_9~ to the H!RF* lfi!_tll. by sex and age. 
Respondent HIRF 
Population Population Z-test (2-tailed)t Difference in pfOJ.lortionst_ 

Variable(s) Category n (%) n (%) Z value p % (95% confidence intetval) 
SEX Males 699 (49.8) 1674 (50.3) 

Females 704 (50.2) 1653 (49.7) 
Total 1414 (100.0) 3327 (100.0) x;2=0.19, df=1, p = ns §~ 

AGE ~19 426 (30.3) 1021 (30.7) -0.33 ns 
(years) 20-39 257 (18.3) 739 (22.2) -3.53 <0.001 

40-64 509 (36.3) 912 (27.4) 7.50 <0.001 
~65 211 (15 0) 652 (12.6) -4 26 <0001 

Total 1407 (100.0) 3327 (100.0) x; 2=65.0, df=3, p<0.001 ~ 

AGEandSEX 
Males ~19 209 (29.9) 520 (31.1) -0.685 ns 

20-39 128 (18.3) 376 (22.5) -2.659 0.008 
40-64 255 (36.5) 470 (28.0) 5.005 <0.005 
~65 107 (15.3) 308 (18 ~) -2 115 0.03~ 
Total 699 (100.0) 1674 (100.0) x;2=27.3, df=3, p<0.001 ~ 

Females ~ 19 217 (30.8) 504 (30.5) 0.173 ns 
20-39 129 (18.3) 363 (22.0) -2.370 0.018 
40-64 254 (36.1) 442 (26. 7) 5.63 8 <0.005 
~65 104 (14 8) 344 (20 8) -3 222 <0 005 

Total 704 (100.0) _1_653 (100.0) x;2=39.9, df=3, p<0.001 ~ 

-0.4 ( -3.3, 2.5) 
-3.9 (-6.4, -1.5) 
8.9 (5.8, 11. 7) 

-4.6 ( -6.9, -2.3) 

-1.2 (-5.2, 2.9) 
-4.2 ( -7.6, -0. 7) 
8.5 (4.2, 12.6) 

-3.1 ( -6.3, 0.2) 

0.3 
-3.7 
9.4 
-6.0 

(-3.7, 4.4) 
( -7.1, -0.2) 
(5.2, 13.5) 
( -9.3, -2.8) 

*HIRF, Health Insurance Registration File. Saskatchewan Health. Coyered Po.pulation. Health Insurance Registration File. June 30, 1995. 
tOne-sample proportion Z-test (Milton, 1992, p.241 ). 
tDifference in the proportions between the respondent population and the HIRF population, and 95% confidence interval for the difference. 
§ns, not significant at p =0.05. 
~Goodness of fit chi-square test for multinomial distributions (Agresti, 1990, pp.42-43 ). 



the large sample sizes and the high statistical power of the study.119 However, the 

distributions of the respondent populations of Town B, Town C, RM C and RM A were 

similar to the HIRF populations. 

In comparing the distnbutions by sex of the HIRF and respondent populations (Table 

4.2), the proportions of males and females were not significantly different (X2<1)=0.19, 

p=0.66). 

A chi-square test showed a significant difference in the age distribution of the 

respondent population compared to the HIRF population, and the Z-tests revealed that the 

differences were between the proportions in the 20 to 39 year age group, the 40 to 64 year 

age group, and the 65 years and older group. The proportions were similar among the 

youngest age group(~ 19 years of age). The proportion of 40-64 year olds was 8.9% higher 

than expected, based on the HIRF data, which might reflect that this age group was more 

likely to respond to the survey, or that the other age groups were less likely to respond to 

the survey. For example, the 20-39 year age group were likely to be those individuals who 

were away at a post-secondary institution, or the retired age group may have already left the 

study area for temporary residence to warmer climates at the time of the study. 

4.2 Results of the Household Level Analyses 

4.2.1 Current Residence 

The reported current residence ofhouseholds in the six canvassed locations is shown 

in Table 4.3. The current residence question asked, "Where do you and your immediate 

family live most of the time?'' Most households (Town A=88.9%, Town B=87 .2%, Town 

C=94.5%) canvassed in the three towns indicated currently residing in town. Likewise, most 

households (RM A=87.3%, RM B=90.9%, RM C=96.8%) canvassed in the RMs indicated 

currently residing on a fann. However, some exceptions were reported which included a few 

households in each canvassed area that indicated living in both town and a farm. 

Farming and non-farming households by current residence is shown in Table 4.4. 

The farming question asked, "Does any member of your household operate a farm?" There 

were, in total, 369 households that operated a farm and most (96.5%) of these reported 

currently living on a fann. All22 households that currently lived in both town and on a farm, 

reported operating a fann. However, 31.7% of town-dwelling households operated a farm, 
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whereas 3.5% of farm-dwelling households did not operate a farm. 

TABLE 4.3 Rel!orted current residence of households bi canvassed location. 
CURRENT RESIDENCE* 

CANVASSED .Imm farm Bmh 
LOCATION Number {%l Number {%l Nmnber {%l TOTAL 
Rural MJJDicipaliti~ 
RMA 8 (11.3) 62 (87.3) 1 (1.4) 71 (100.0) 

RMB 11 (7.7) 130 (90.9) 2 (1.4) 143 (100.0) 

RMC 2 (2.2) 90 (96.8) 1 (1.1) 93 (100.0) 

.Imms 
Town A 40 (88.9) 0 (0.0) 5 (11.1) 45 (100.0) 

TownB 75 (87.2) 2 (2.3) 9 (10.5) 86 (100.0) 

Towne 104 (94.5) 2 (1.8) 4 (3.6) 110 (100.0) 

TOTAL 240 (43.8) 286 (52.2) 22 (4.0) 5481 (100.0) 
* Responses to the question, "Where do you and your inunediate family live most of the time?" 
t Data missing for 1 household for current residence question. 

TABLE 4.4 Number of respondent households that indicated operating a farm, by current 
residence. 

CURRENT RESIDENCE* 
.Imm Earm Bmh 

HOUSEHOLDS! Number (%) Nmnber (%) Number(%) 

Fanning 71 (31.7) 276 (96.5) 22 (100.0) 

Non-Fanning 153 (68.3) 10 (3.5) 0 (0.0) 

TOTAL 224 (100.0) 286 (100.0) 22 (100.0) 

*Responses to the question, "Where do you and your inunediate family live most of the time?" 
t Responses to the question, "Does any member of your household operate a farm?" 
t Data missing for 17 households; farming (16 missing), current residence (1 missing). 
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4.2.2 Drinking Water 

Households were asked to identify all sources of water used for drinking (Table 

4.5). The most frequently reported source of drinking water was a community or RM well, 

followed by a comnrunity resetvoir and then private well. This section of the questionnaire 

was poorly completed, as shown by the lower •non-missing• numbers compared to the actual 

number in each current residence (e.g., out of the 240 town residents, only 93 completed 

the question for •community resetvoir). Because of the incompleteness of this section, the 

frequency of the ·YEs• responses would be the best indication of the question, and not the 

percentages which exaggerate the actual proportion. 

Households were asked to identify the main source of water used for drinking (Table 

4.6). One response was requested for this question therefore the denominators are those 

households that answered the question (e.g., of the 232 town households that answered the 

question, 69 of them indicated a community reservoir). Most households indicated a 

community source, specifically a community well (64.3%) or a community reservoir 

(16.3%), as the main source of water for drinking. Almost one-quarter of the farm 

households indicated a private well (24.0%) or private dugout (0.7%) as their main drinking 

water source, compared to only 3. 0% of town households. 
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TABLE 4.5. Frequencies for all sources of drinking water in the household, by current 
residence. 

CURRENT RESIDENCE 
Town Farm Both TOTAL* 

DRINKING ( n=240) ( n=286) ( n=22) ( n=548) 
WATER: Number/ Number/ Number/ Number/ 

All Sources Nonmissing(%) Nonmissing(%) Nonmissing(%) Nonmissing(%) 

Community 78/93 (83.9) 17/41 (41.5) 12/12 (100.0) 107/146 (73.3) 
Reservoir 

Community/ 154/166 (92.8) 195/205 (95.1) 16116 (100.0) 365/387 (94.3) 
RMWell 

Private Well 8/28 (28.6) 78/94 (83.0) 5/6 (83.3) 911128 (71.1) 

Private Dugout 0/20 (0.0) 9/35 (25.7) 112 (50.0) 10/57 (17.5) 

Bottled Water 9/28 (32.1) 6/31 (19.4) 112 (50.0) 16/61 (26.2) 

Other 21! 10± 0 31 
*More than one item may be checked: multiple responses given by 72 households; no response given by 10 
households. 
!Other responses included: well (n= 1 0), community pipeline (n=6), community spring (n=4 ), spring (n= 1 ). 
tOther responses included: spring (n=6), private spring (n=2), community spring (n=l), neighbor (n=1). 

TABLE 4.6. Responses to the question, "What is the main source of water that your household 
uses for drinking?" by current residence. 

CURRENT RESIDENCE 
DRINKING Town Farm Both TOTAL* 
WATER: ( n=232) ( n=283) ( n=20) ( n=535 l 

Main Source Number (%) Number(%) Number(%) Number(%) 

Community 69 (29.7) 10 (3.5) 8 (40.0) 87 (16.3) 
Reservoir 

Community/ 139 (59.9) 191 (67.5) 14 (70.0) 344 (64.3) 
RMWell 

Private Well 7 (3.0) 68 (24.0) 1 (5.0) 76 (14.2) 

Private Dugout 0 (0.0) 2 (0.7) 0 (0.0) 2 (0.4) 

Bottled Water 6 (2.6) 5 (1.8) 0 (0.0) 11 (2.1) 

Other 17! (7.3) 10± (3.5) 0 (0.0) 27 (5.0) 
*One response requested: multiple responses given by 12 households; no response given by 14 households. 
tOther responses included: well (n=11), community spring (n=3), community pipeline (n=2), spring (n=l). 
tOther responses included: spring (n=6), private spring (n=2), community spring (n=1), neighbor (n=1) 
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4.2.3 Other Water 

Households were asked to identify all sources of water used for washing, bathing, 

or showering (Table 4.7). The most frequently reported source of washing water was a 

community or RM well, followed by a private well, then community reservoir. 

Table 4.8 shows responses to the question, "What is the main source of water that 

your household uses for washing, bathing, or showering?" by current residence. Most 

households indicated a community reservoir (16.8%) or a community well (54.0%) as the 

main washing water source. More fann-dwelling households indicated a private well 

(34.1 %) or private dugout (11.8%) as their main washing water source, compared to the 

town households (0.4% and 0%, respectively). 

TABLE 4. 7. Frequencies for all sources of washing, bathing or showering water in the 
household, by current residence. 

CURRENT RESIDENCE 
Town Farm Both TOTAL* 

WASHING ( n=240) ( n=286) ( n=22) ( n=S!l8) 
WATER: Number/ Number/ Number/ Number/ 

All Sources Nonmissing(%) Nonmissing(%) Nonmissing(%) Nonmissing(%) 

Community 79/91 (86.8) 11133 (33.3) 14114 (100.0) 104/138 (75.4) 
Reservoir 

Community/ 144/151 (95.4) 138/151 (91.4) 17/17 (100.0) 299/319 (93.7) 
RMWell 

Private Well 4/21 (19.0) 97/113 (85.8) 516 (83.3) 106/140 (75.7) 

Private Dugout 0/17 (0.0) 36/57 (63.2) 2/3 (66.7) 38177 (49.4) 

Bottled Water 0/17 (0.0) 1124 (4.2) 112 (50.0) 2/43 (4.7) 

Other 17! 11 t 0 31 
*More than one item may be checked: multiple responses given by 46 households; no response given by 23 
households. 
tOther responses included: well (n=9), community pipeline (n=4), community spring (n=3), spring (n=l). 
tOther responses included: spring (n=6), private spring (n=2), rainwater (n=2), community spring (n=l ). 
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TABLE 4.8. Responses to the question, "What is the main source of water that your household 
uses for washing, bathing, or showering?" by current residence. 

CURRENT RESIDENCE 
WASHING Town Farm Both TOTAL* 
WATER: ( n=232) ( n=283) ( n=2Q) ( n=S3S) 

Main Source Number (%) Number(%) Number(%) Number(%) 

Community 69 (30.9) 11 (3.9) 8 (36.4) 88 (16.8) 
Reservoir 

Community/ 139 (62.3) 131 (47.0) 13 (59.1) 283 (54.0) 
RMWell 

Private Well 1 (0.4) 95 (34.1) 2 (9.1) 98 (18.7) 

Private Dugout 0 (0.0) 33 (11.8) 0 (0.0) 33 (6.3) 

Other 18! (8.1) lit (3.9) 1§ (4.5) 30 (5.7) 
*One response requested: multiple responses given by 8 households; no response given by 25 households. 
tOther responses included: well (n=9), community spring (n=4), community pipeline (n=4), spring (n=l). 
tOther responses included: spring (n=6), private spring (n=2), community spring (n=l), rainwater (n=2). 
§Other responses included: community pipeline (n=l ). 

4.2.4 Water Treatment 

The survey asked what type of treatment the household uses for the main source of 

drinking water and washing water, and responses by current residence are shown in Table 

4.9. Interestingly, more households, and particularly more fann-dwelling households, treated 

their washing water than their drinking water. 

Table 4.10 shows the reported types of drinking water treatments, by current 

residence. Most (72.1%) did not treat their drinking water. Those households that did treat 
. . 

their drinking water, used a variety of methods. 

Table 4.11 shows the reported types of washing water treatments, by current 

residence. Most (61.0%) did not treat their washing water. Of those households that treated 

their washing water, the majority (31. 7%) used a water softener. 
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Table 4.9. Reported treatment of drinking water and washing water of households, by current 
residence. 

CURRENT RESIDENCE 
Town Farm Both TOTAL 
( n=2~Q l ( n=286l ( n=22l ( n=548l 

HOUSEHOLDS Number/ Number/ Number/ Number/ 
THAT TREATED: NonrnissU1g(~) Nonrnissing(~) Nonrnissing(~) Nonmissing(~) 

Their main source 89/219 (40.6) 48/277 (17.3) 7/20 (35.0) 144/516 (27.9) 
of Drinking Water 

Their main source 95/215 (44.2) 1011278 (36.3) 5/22 (22.7) 2011515 (39.0) 
ofWashing Water 

TABLE 4.10 Reported treatment of the main water source for drinking, by current residence. 
CURRENT RESIDENCE 

Town Farm Both TOTAL* 
DRINKING WATER: ( n=212l ( n=27.7.l ( n=2Q l ( n=5l6l 
T~e of Treatment Number~~~ Number~~~ Number ~~~ Number~~~ 

Filtration 29 (13.2) 11 (4.0) 4 (20.0) 44 (8.5) 

Charcoal Filter 33 (15.1) 13 (4.7) 2 (10.0) 48 (9.3) 

Reverse osmosis 2 (0.9) 2 (0.7) 0 (0.0) 4 (0.8) 

Chlorination 12 (5.5) 14 (5.1) 4 (20.0) 30 (5.8) 

Water Softener 27 (12.3) 16 (5.8) 1 (5.0) 44 (8.5) 

Other 15t (6~9) 9t (3.3) 1§ (5.0) 25 (4.9) 

No Treatment 130 (59.4) 229 (82.7) 13 (65.0) 372 (72.1) 
*More than one item may be given: multiple responses given by 42 households; no response given by 33 
households. 
tOther responses included: BRITA ™ filter (n=12), unspecified treatment (n=2), distiller (n=l). 
tOther responses included: javax (n=2), unspecified treatment (n=2), ceramic filter (n=l), shock chlorination 
(n=l), distiller (n=l), algae treatment (n=l), seepage well beside dugout (n=l). 
§Other responses included: copper sulphate (n=l). 
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TABLE 4.11 Reported treatment of the main water source for washing, bathing, or showering, 
by current residence. 

CURRENT RESIDENCE 
Town Farm Both TOTAL* 

WASHING WATER: ( n=21S) ( o=278) ( n=22) ( n=SlS) 
T~e of Treatment Number ~%l Number ~%l Number ~%l Number ~%l 
Filtration 3 (1.4) 17 (6.1) 1 (4.5) 21 (4.1) 

Charcoal Filter 1 (0.5) 17 (6.1) 1 (4.5) 19 (3.7) 

Reverse osmosis 0 (0.0) 2 (0.7) 0 (0.0) 2 (0.4) 

Chlorination 6 (2.8) 30 (10.8) 2 (9.1) 38 (7.4) 

Reglone 0 (0.0) 4 (1.4) 0 (0.0) 4 (0.8) 

Copper Sulphate 0 (0.0) 10 (3.6) 1 (4.5) 11 (2.1) 

Water Softener 86 (40.0) 74 (26.6) 3 (13.6) 163 (31.7) 

Other 3t (1.4) St (1.8) 0 (0.0) 8 (1.6) 

No Treatment 120 (55.8) 177 (63.7) 17 (77.3) 314 (61.0) 
*More than one item may be given: multiple responses given by 41 households; no response given by 34 
households. 
tOther responses included: unspecified treatment (n=2), iron filter (n=l). 
tOtherresponses included: iron filter (n=2), sand tilter (n=l),javax (n=l), shock chlorination (n=l). 

4.2.5 Private Well apd Private Dugout Sources 

There were many households, and mostly farm households, that used a private well 

or private dugout as their main source of drinking or washing water, as previously shown 

in Tables 4.6 and 4.9. The households that used a private well as their main source of 

drinking or washing water, many (69.3% and 50.0%, respectively) indicated they did not 

treat this water source (Tables 4.12 and 4.13). Of the households that treated their private 

well water, many used a water softener, but most did not use techniques (i.e. filtration, 

charcoal filter, reverse osmosis, chlorination, reglone, copper sulphate) that are intended to 

remove bacterial, fungal and/or chemical contaminants. 

Two households used a private dugout for their main source of drinking water, and 

neither reported treating the source. Households that used a private dugout for their 

washing water, used a variety of water treatment techniques (Table 4.13). Multiple 

techniques of up to five types were indicated by 17 of the 33 households. 
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TABLE 4.12 Reported treatment of main drinking water source by those households using a 
private well or private dugout. 

DRINKING WATER: 
TyPe of Treatment 
Filtration 

Charcoal Filter 

Reverse Osmosis 

Chlorination 

Water Softener 

Other 

PRIVATE WELL 
(n=75*) 

Number (%) 
3 (4.0) 

7 (9.3) 

1 (1.3) 

9 (12.0) 

11 (14.7) 

3t (4.0) 

PRIVATE DUGOUT 
(n=2) 

Number(%) 

No Treatment 52 (69.3) 2 (100.0) 
*For types of treatment , no response given for one household and multiple responses given by 9 households. 
tOther responses included: distiller (n=l), ceramic filter (n=l), seepage well beside dugout (n=l). 

TABLE 4.13 Reported treatment of main washing water source 
indicated using a private well or private dugout. 

PRIVATE WELL 
WASHING WATER: (n=98*) 
TyPe of Treatment Number (%) 
Filtration 6 ( 6.1) 

Charcoal Filter 5 (5.1) 

Reverse Osmosis 1 (1.0) 

Chlorination 9 (9.2) 

Reglone 0 (0.0) 

Copper Sulphate 1 (1.0) 

Water Softener 46 (46.9) 

Other 4t (4.1) 

No Treatment 49 (50.0) 
*For types of treatment, multiple responses given by 19 households. 
tFor types of treatment, multiple responses given by 17 households. 

by those households that 

PRIVATE DUGOUT 
(n=33t) 

Number (%) 
10 (30.3) 

12 (36.4) 

0 (0.0) 

16 (48.5) 

4 (12.1) 

9 (27.3) 

8 (24.2) 

0 (0.0) 

8 (24.2) 

tOther responses included: iron filter (n=2), sand filter (n= 1 ), shock chlorination (n= 1 ). 
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4.2.6 Farming 

This section describes famring operations and land management practices of the 

farm-operating households in the sample. Of the 369 farming households (Table 4.14), the 

majority (n=355) were involved in grain production (i.e., wheat, durum wheat, barley and 

oats). Following grain production, many famring households indicated pulse production 

(n=166), beef cattle (n=148), and oilseed production (n=119). 

TABLE 4.14 Frequencies of all farming operations reported by farm-operating households 
(n=369). 
ALL FARMING Number of 
OPERATIONS households* Specify: 

Grain Production 355 •Of the 129 households that specified: wheat production (96), 
durum wheat (74), barley (40), oats (19), cereal grains (7), rye 
( 5), and feed grains ( 1 ). 

Pulse Crop Production 166 

Beef Cattle 148 

Oil Seed Production 119 

Hog Production 35 

Poultry Production 22 

Dairy Cattle 5 

Specialty Crops 81 •Includes canary seed (70), mustard (8),triticale (1), alfalfa (1), 
coriander (1), and spices (1). 

Other Fanning Operation 16 •Includes sheep (4), hay (5), horses (4), honey (1), Saskatoon 
berries {1), green feed and grasses (2). 

* Multiple responses allowed; data missing for one farm-operating household. 

Most fanning households indicated grain production (79.9%) to be the main 

operation, although some (11.9%) considered their operation to be a mixed operation, with 

the majority of households reporting grain and cattle production (Table 4.15). There were 

some farming households that only produced beef cattle (4.9%). 
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TABLE 4.15 Number (Percentage) of the main farming operations reported by the farm
operating households (n=369). 
MAIN FARMING 
OPERATION Number(%)* Specify: 

Grain Production 295 (79.9) 

Mixed Farming Operation 44 (11.9) •Includes grain & cattle (30), mixed crops (12), or 
mixed animals (2). 

Beef Cattle 18 (4.9) 

Hog Production 3 (0.8) 

Pulse Crop Production 2 (0.5) 

Dairy Cattle 1 (0.3) 

Oil Seed Production 0 (0.0) 

Poultry Production 0 (0.0) 

Other Farming Operation 5 (1.4) •Includes hay (2), horses and grasses (1), honey {1), 
special crops (1 ). 

*Only one response allowed~ data missing for one fann-operating household. 

Table 4.16 shows the responses to the questions regarding organic farming and 

tillage methods. Of the 369 fanning households, six indicated that any part of the farm could 

be considered organic, and nine indicated they were considering certification. 

Of the 369 farming households, most (n=268) used conventional methods of tilling 

the land for seeding, which involves the turning-over of the soil to incorporate crop residue 

back into the land. Twenty-six households used zero tillage which includes direct seeding 

into stubble and the use of herbicides for weed control. A total of 142 households used 

conseiVation methods, where minimum tillage is performed and with minimum disturbance 

to the soil and less erosion. Some farming households gave multiple responses to the 

questions in this section, indicating that different methods may be used by a single farming 

household. 
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TABLE 4.16 Number of farm-operating households (n=369) that answered "YES" to the 
following questions on land management. 

ORGANIC FARMING PRACTICES Number of Households 

•Could the fanning operation be described as organic fanning? 6 

• Are you considering certification for organic fanning? 9 

• Is any part of your fann certified as organic? I 

TILLAGE PRACTICES Number of Households 
Would you classify the methods of tillage used 
to prepare the land for seeding as: 

•Zero Tillage [or "no tillage'1 26 

•Conventional Tillage ["includes summerfallow in rotations '1 268 

•Conservation Tillage ["somewhere between zero and conven- 142 
tiona/ tillage '1 

•Other Tillage Methods - Specify: 6* 
*Other Tillage Methods specified were: 'very few acres ofchemfallow', 'do some preworking before seeding', 
'50% summerfallow', 'between conventional and conservation', 'sometimes use chemical on lentil stubble', 'we 
do not continuous crop'. 

4.2. 7 Pesticides and Other Chemical Ageots 

Of the respondent fanning households, 94.4% indicated the use of herbicides (Table 

4.17) for crop production and 58.7% used herbicides in their garden or home. Very few 

non-farming households used herbicides other than for the garden or home (56.7%). 

The majority of the farming households used insecticides (Table 4.18) for crop 

production (61.2%) and in the garden or home (62.7%). A similar proportion of non

farming households (62.2%) indicated the use of insecticides in the garden or home. 

The use of fungicides (Table 4.19) was reported by fanning households primarily for 

seed treatment (54.4%), and secondly for crop production (32.0%). Similar proportions of 

fanning (15.6%) and non-fanning (12.0%) households indicated the use·offungicides in 

their home or garden. 

Two non-fanning households indicated the occupational use of desiccants (Table 

4.20), while 22.8% of the fanning households reported using desiccants. Two non-farming 
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households reported using adjuvants and surfactants (Table 4.21 ). Of the fanning 

households, 41.4o/o reported using these chemicals for crop production. Five fanning 

households (1.4%) reported using anhydrous ammonia (Table 4.22) for crop production. 

Most of the fanning households (67.4%) used granular fertilizer (Table 4.23) for 

crop production and 29.0% reported its use in the garden or home. Compared to the 

farming households, over twice as many non-farming households (61.3%) reported the use 

of granular fertilizer in the garden or home. 

Very few of the farming households reported the use of liquid fertilizer (Table 4.24) 

for crop production (3.4%), garden or home (8.5%) or for other reasons. Non-fanning 

households reported the use of liquid fertilizer in only the garden or home (31.6%) . 

Among the fanning households, 35.1% used manure (Table 4.25) for crop 

production and 11.6% used manure for hay or forage production. Similar proportions of 

the farming households (45.7%) and non-fanning households (44.9%) reported the use of 

manure in the garden or home. 

TABLE 4.17 Reported use of herbicides by farming and non-farming households. 

DOES ANY MEMBER 
USE HERBICIDES IN: 

Crop Production 

Commercial Application 
for Others 

Commercial Greenhouse 

Garden or Home Use 

Hay or F 01-age Production 

Fanning Households Non-Farming Households 
(n=369) (n=163) 

Number/ Nonmissing (%) * 

338 I 358 (94.4) 

20 I 254 (7 .9) 

3 I 252 (1.2) 

169 I 228 (58.7) 

20 I 249 (8.0) 

Number/ Nonmissing (%) 

0 I 116 (0.0) 

0 I 116 (0.0) 

0 I 116 (0.0) 

80 I 141 (56.7) 

0 I 114 (0.0) 

Other Use- Specify: It It 
*Non-missing responses are those households that answered YES or NO to the question; missing or DON'T 
KNOW responses were excluded. 
tOther Use specified: 'systemics on cattle'. 
tOther use specified: 'handle herbicides for living in grain-handling facility'. 
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TABLE 4.18 Reported use of insecticides by farming and non-farming households. 
Fanning Households Non-Fanning Households 

DOES ANY MEMBER (n=369) (n=163) 
USE INSECTICIDES IN: 

Crop Production 

Commercial Application 
for Others 

Commercial Greenhouse 

Livestock Production 

Garden or Home Use 

Hay or Forage Production 

Number/ Nonmissing (%) * 

211 I 345 (61.2) 

61290 (2.1) 

1 I 288 (0.3) 

88 I 300 (29.3) 

207 I 330 (62.7) 

8 I 281 (2.8) 

Number/ Nonmissing (%) 

1 I 106 (0.9) 

0 I 105 (0.0) 

0 I 105 (0.0) 

2 I 106 (0.9) 

89 I 143 (62.2) 

01104 (0.0) 

Other Use- Specify: 2t 1± 
*Non-missing responses are those households that answered YES or NO to the question; missing or DON'T 
KNOW responses were excluded. 
tOther Use specified: 'systemics on cattle' and 'Saskatoons'. 
tOther use specified: 'handle some insecticides in grain-handling facility'. 

TABLE 4.19 Reported use of fungicides by farming and non-farming households. 

DOES ANY MEMBER 
USE FUNGICIDES IN: 

Crop Production 

Seed Treatment 

Commercial Application 
for Others 

Commercial Greenhouse 

Garden or Home Use 

Livestock Production 

Hay or Fomge Production 

Fanning Households Non-Fanning Households 
(n=369) (n=163) 

Number/ Nonmissing (%) * Number/ Nonmissing (%) 

106 I 331 (32.0) 1 I 119 (0.8) 

178 I 327 (54.4) 1 I 118 (0.8) 

5 I 291 (1.7) 0 I 118 (0.0) 

1 I 290 (0.3) 01118 (0.0) 

47 I 301 (15.6) 15 I 125 (12.0) 

71286 (2.4) 2 I 119 (1.7) 

01285 (0.0) 0 I 118 (0.0) 

Other Use - Specify: 1 t 0 
*Non-missing responses are those households that answered YES or NO to the question; missing or DON'T 
KNOW responses were excluded. 
tOther Use specified: 'BRAVO on lentils'. 
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TABLE 4.20 Reported use of desiccants by farming and non-farming households. 

DOES ANY MEMBER 
USE DESICCANTS IN: 

Crop Production 

Commercial Application 
for Others 

Other Use - Specify: 

Fanning Households Non-Fanning Households 
(n=369) (n=l63) 

Number/ Nonmissing (%) * 

81 I 356 (22.8) 

5 I 330 (1.5) 

0 

Number/ Nonmissing (%) 

0 I 119 (0.0) 

0 I 119 (0.0) 

2! 
*Non-missing responses are those households that answered YES or NO to the question; missing or DON'T 
KNOW responses were excluded. 
tOther Use specified: "handle some desiccant in grain-handling facility' and 'substations for power company'. 

TABLE 4.21 Reported use of adjuvants/surfactants by farming and non-farming households. 

DOES ANY MEMBER 
USE ADJUVANTS IN: 

Crop Production 

Commercial Application 
for Others 

Commercial Greenhouse 

Fanning Households Non-Fanning Households 
(n=369) (n=163) 

Number/ Nonmissing (%) * Number/ Nonmissing (%) 

144 I 348 (41.4) 

3 I 299 (1.0) 

0 I 298 (0.0) 

1 I 123 (0.8) 

0 I 123 (0.0) 

0 I 123 (0.0) 

Other Use - Specify: 0 1 t 
*Non-missing responses are those households that answered YES or NO to the question; missing or DON'T 
KNOW responses were excluded. 
tOther Use specified: 'handle adjuvants for grain-handling facility'. 
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TABLE 4.22 Reported use of anhydrous ammonia by farming and non-farming households. 

DOES ANY MEMBER USE 
ANHYDROUS AMMONIA IN: 

Crop Production 

Commercial Application 
for Others 

Farming Households Non-Fanning Households 
(n=369) (n=l63) 

Number/ Nonmissing (%) * 

5 I 356 (1.4) 

0 I 353 (0.0) 

Number/ Nonmissing (%) 

0 I 122 (0.0) 

0 I 122 (0.0) 

Other Use - Specify: 2t 0 
*Non-missing responses are those households that answered YES or NO to the question; missing or DON'T 
KNOW responses were excluded. 
tOther Use specified: 'chaff for feed' and 'livestock feed'. 

TABLE 4.23 Reported Use of granular fertilizer by farming and non-farming households. 

DOES ANY MEMBER USE 
GRANULAR FERTILIZER IN: 

Crop Production 

Commercial Application 
for Others 

Commercial Greenhouse 

Garden or Home Use 

Hay or Forage Production 

Farming Households Non-Farming Households 
(n=369) (n=163) 

Number/ Nonmissing (%) * 

240 I 356 (67.4) 

2 I 293 (0.7) 

6 I 293 (2.0) 

90 I 310 (29.0) 

17 I 290 (5.9) 

Number/ Nonmissing (%) 

0 I 113 (0.0) 

1/114 (0.9) 

1 I 112 (0.9) 

84 I 137 (61.3) 

0 I 111 (0.0) 

Other Use - Specify: 0 1 t 
*Non-missing responses are those households that answered YES or NO to the question; missing or DON'T 
KNOW responses were excluded. 
tOther Use specified: 'handle for grain-handling facility'. 
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TABLE 4.24 Reported use of liquid fertilizer by farming and non-farming households. 

DOES ANY MEMBER USE 
LIQUID FERTILIZER IN: 

Crop Production 

Commercial Application 
for Others 

Commercial Greenhouse 

Garden or Home Use 

Hay or Forage Production 

Other Use - Specify: 

Fanning Households Non-Fanning Households 
(n=369) (n=163) 

Number/ Nonmissing (%) * 

12 I 356 (3.4) 

0 I 351 (0.0) 

1 I 351 (0.3) 

30 I 354 (8.5) 

0 I 347 (0.0) 

0 

Number/ Nonmissing (%) 

0 I 123 (0.0) 

0 I 123 (0.0) 

0 I 123 (0.0) 

42 I 133 (31.6) 

0 I 121 (0.0) 

0 
*Non-missing responses are those households that answered YES or NO to the question; missing or DON'T 
KNOW responses were excluded. 

TABLE 4.25 Reported use of manure by farming and non-farming households. 

DOES ANY MEMBER 
USE MANURE IN: 

Crop Production 

Commercial Application 
for Others 

Commercial Greenhouse 

Garden or Home Use 

Hay or Forage Production 

Other Use - Specify: 

Fanning Households Non-Fanning Households 
(n=369) (n=163) 

Number/ Nonmissing (%) * Number/ Nonmissing (%) 

121 I 345 (35.1) 2 I 119 (1.7) 

01309 (0.0) 0 I 118 (0.0) 

01308 (0.0) 0 I 118 (0.0) 

158 I 346 (45.7) 62 I 138 (44.9) 

37 I 318 (11.6) 0 I 117 (0.0) 

0 0 
*Non-missing responses are those households that answered YES or NO to the question; missing or DON'T 
KNOW responses were excluded. 
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Table 4.26 is a summary of the reported occupational and home or garden use of 

pesticides and adjuvants by farming and non-fanning households. Compared to the farming 

households, very few non-farming households indicated the occupational use of these 

chemicals. Interestingly, similar proportions of farming and non-fanning households used 

these chemicals in the home or garden, indicating that non-fanning households were also 

exposed to these pesticides. 

TABLE 4.26 Number (Percentage) of farming and non-farming households that reported 
occupational or home/garden use of pesticides or adjuvants. 

DOES ANY 
MEMBER USE: 

Herbicides 

Insecticides 

Fungicides 

Desiccants 

Fanning Households Non-Fanning Households 
(n=369) (n=163) 

Occupational Home/Garden Occupational Home/Garden 
~ w w lls.e 

Number/ Nwnber/ Nwnber/ Nwnber/ 
Nonmissing (%) Nonmissing (%) Nonmissing (%) Nonmissing (%) 

340/358 (95.0) 169/288 (58.7) 11116 (0.9) 80/141 (56.7) 

235/348 (67.5) 207/330 (62.7) 3/106 (2.8) 89/143 (62.2) 

2111351 (60.1) 47/301 (15. 6) 2/119 (1. 7) 15/125 (12.0) 

811356 (22.8) NAt 2/120 (1.7) NA 

Adjuvants 144/348 (41.4) NA 2/123 (1.6) NA 
*Occupational Use includes: crop production, commercial application for others, commercial greenhouse, hay 
or forage production. 
tHorne/garden use of dessicants and adjuvants was not requested. 
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Table 4.27 is a summary of the reported occupational and home or garden use of 

fertilizers among fanning and non-fanning households. Again, compared to the fanning 

households, very few non-farming households indicated the occupational use of these 

fertilizers. However, more non-fanning households reported use of granular fertilizer and 

liquid fertilizer, and similar use of manure for their home or garden. 

TABLE 4.27 Number (Percentage) of farming and non-farming households that reported 
occupational or home/garden use of fertilizers. 

Fanning Households Non-Farming Households 
(n=369) (n=163) 

Occupational Home/Garden Occupational Home/Garden 
~ !lg m m 

DOES ANY Number/ Number/ Number/ Number/ 
MEMBER USE: Nonmissing (%) Nonmissing (%) Nonmissing (%) Nonmissing (%) 

Anhydrous 
Ammonia 7/357 (2.0) NAt 0/122 (0.0) NA 

Granular 
Fertilizer 244/356 (68.5) 90/310 (29.0) 3/114 (2.6) 84/137 (61.3) 

Liquid 
Fertilizer 13/356 (3.7) 30/354 (8.5) 0/123 (0.0) 42/133 (31.6) 

Manure 130/350 (37.1) 158/346 (45.7) 2/119 (1.7) 62/138 (44.9) 
*Occupational Use includes: crop production, commercial application for others, commercial greenhouse, hay 
or forage production. 
tHorne/garden use of anhydrous ammonia was not requested. 

Table 4.28 shows the reported amount of acres treated with the specified agents in 

the last growing season for crop production on their own farms or commercial application 

for others, by those households responding to the question. With the exception of 

herbicides, very few households indicated the commercial application of the specified 

chemical agents. For each agent, the standard deviation and the interquartile range of the 

reported acres treated is large. The mean acres treated is consistently larger than the median 

amount of acres treated, indicating that a few households treated exceptionally large 

numbers of acres, thereby skewing the cutve to the right. 
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Table 4.28 Number of households reporting , and the Mean (Median, Range of) acres treated 
during the last growing season for crop production or commercial application. 

Herbicides 
Acrest: 

Insecticides 
Acres: 

Fungicides 
Acres: 

Desiccants 
Acres: 

Adjuvants/ 
Surfactants 

Acres: 

Anhydrous 
Ammonia 

Acres: 

Granular 
Fertilizer 

Acres: 

Liquid 
Fertilizer 

Acres: 

Manure 
Acres: 

Households* 
Mean(SDt) 
Median (IQR§) 
Range 

Households 
Mean(SD) 
Median (IQR) 
Range 

Households 
Mean(SD) 
Median (IQR) 
Range 

Households 
Mean(SD) 
Median (IQR) 
Range 

Households 
Mean(SD) 
Median (IQR) 
Range 

Households 
Mean(SD) 
Median (IQR) 
Range 

Households 
Mean(SD) 
Median (IQR) 
Range 

Households 
Mean(SD) 
Median (I QR) 
Range 

Households 
Mean(SD) 
Median (IQR) 
Range 

Crop Production Commercial Application 
307 31 
1525 (1889) 1232 (3572) 
800 (1489) 320 (400) 
75- 12500 2- 20 000 

42 2 
392 (524) 2900 (2969) 
150 (418) 2900 (-) 
1-2000 800-5000 

81 4 
468 (560) 1671 (2246) 
300 (500) 800 (3736) 
2- 3500 85- 5000 

63 5 
375 (372) 473 (502) 
250 (420) 400 (833) 
40-2000 70- 1300 

123 3 
788 (1180) 910 (552) 
400 (820) 910(-) 
20- 8000 520- 1300 

3 0 
170 (76) 
160 (-) 
100-250 

201 2 
1004 (1134) 250 200 (353 270) 
600 (1160) 250 200 (-) 
10- 8000 400-500 000 

8 0 
385 (355) 
260 (305) 
100- 1200 

107 0 
54.9 (101) 
40 (45) 
2- 1000 

*Number of households that reported acres treated. 
t Reported number of acres treated during the last growing season. 
tSD, standard deviation. 
§IQR, interquartile range= 75th quartile minus 25th quartile. 
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4.3 Results of the Individual Level Analyses 

4.3.1 Demographic Characteristics of the Study Sample 

The Canvass questionnaire asked for information on all individuals currently living 

in the household excluding renters or boarders. Table 4.29 shows the household distribution 

of the 1438 individuals within the 549 households. Single-occupancy households comprised 

20.2% of the households and contained 7.7% of the individuals. Most households (41.9%) 

were double-occupancy households containing 32.0% of the individuals in the sample. 

However, 37.9% of the households had three or more occupants and contained 60.3% of 

the individuals in the survey. 

Table 4.29 Number (frequency) and cumulative frequency of respondent households and 
individuals by household size. 

HOUSEHOLDS INDIVIDUALS 

Household Size* 

1 
2 
3 
4 
5 
6 
7 
8 
9 
Total 

Frequency 
No.(%) 

Ill (20.2) 
230 (41.9) 
58 (10.6) 
84 (15.3) 
46 (8.4) 
16 (2.9) 
2 (0.4) 
1 (0.2) 
1 (Q 2) 

549 pOO.O} 

Cumulative 
Frequency 
No. (o/o) 

Ill (20.2) 
341 (62.1) 
399 (72.7) 
483 (88.0) 
529 (96.4) 
545 (99.3) 
547 (99.6) 
548 (99.8) 
549 (100.0) 

Frequency 
No.(%) 

Ill (7.7) 
460 (32.0) 
174 (12.1) 
336 (23.4) 
230 (16.0) 

96 (6.7) 
14 (1.0) 
8 (0.5) 
2 (Q 6) 

1438 {100.0} 

Cumulative 
Frequency 
No.(%) 

Ill (7.7) 
571 (39.7) 
745 (51.8) 

1081 (75.2) 
1311 (91.2) 
1407 (97.8) 
1421 (98.8) 
1429 (99.4) 
1438 (100.0) 

*Household size is the nwnber of individuals who were reported to reside in the respondent household during 
the Community Canvass period (November 6-17, 1995). 

There were similar proportions ofmales (49.7%) and females (50.3%) in the sample 

population (Table 4.30). The majority of individuals (34.2%) were between 35 and 54 

years old, while 28.0% were less than 18 years old, 25.8% were 55 years or older, and a 

relatively low percentage (12.0%) of individuals were between the ages of 18 and 34 years. 

Most of the individual respondents were reported to have been born in Saskatchewan 

(91.9o/o). Most of the adults had at least a high school education; 22.1% graduated from 

high school only, 41.8% had some post-secondary education, and a further 10.9% had at 
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least four years of post-secondaty education. Most of the adults were married or cohabiting 

(82.9%), and the remaining were single (9.5%), widowed (5.5%), separated or divorced 

(2.1 %). 

Table 4.30 Demographic characteristics of the sample population. 
Characteristics Number (%) 

Sex 
Male 703 (49.7) 
Female .111 !S.Q...3) 
Total* 1414 (100.0) 

Age Categocy (years) 
s17 393 (28.0) 
18-34 168 (12.0) 
35-54 482 (34.2) 
55-70 237 (16.8) 
271 _1.21 _(2.Jl) 
Total* 1407 (100.0) 

Place ofBirth 
In Saskatchewan 1307 (91.9) 
In Canada, not Saskatchewan 83 (5.8) 
Outside Canada ...32 _(U) 
Total* 1422 (100.0) 

Educational Level - Adults ( 2 18 years of age) 
Post-secondaty ( 4+ years) 109 (10.9) 
Some Post-secondaty ( 1 to 3 years) 416 (41.8) 
Completed High School (grades 12-13) 220 (22.1) 
Some High School (grades 9-11) 186 (18.7) 
Grade 8 53 (5.3) 
Elementary (grades 1-7) _.l2 --LL2.) 
Total* 996 (100.0) 

Marital Status - Adults ( 2 18 years of age) 
Married or cohabiting 836 (82.9) 
Single 96 (9.5) 
Divorced or separated 21 (2.1) 
Widowed ___5j _(U) 
Total* 1008 (100.0) 

*Data missing for: Sex (n=24); Age (n=31); Place ofBirth (n=16); Educational level (n=18) for 1014 adults; 
and Marital status (n=6) for 1014 adults. 

Comparing the distnbution of males and females among the six canvassed locations 

(Table 4.31 ), there were slightly more females in the town locations and more males in the 
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rural municipality locations. However, a chi-square test for homogeneity revealed no 

significant difference in the distribution of males and females across the six canvassed 

locations. 

Table 4.31 Distribution* of male and female res~ondents across the six canvassed locations. 
Canvassed Males Females Total 
Location No.(%) No.(%) No.(%) 

RMA 117 (54.9) 96 (45.1) 213 (100.0) 

RMB 205 (51.6) 192 (48.4) 397 (100.0) 

RMC 141 (49.0) 147 (51.0) 288 (100.0) 

Town A 35 (43.2) 46 (56.8) 81 (100.0) 

TownB 86 (48.3) 92 (51.7) 178 (100.0) 

Towne 119 (46.3) 138 (53.7) 257 (100.0) 

TOTAL 703 (49.7) 711 (50.3) 14141 (100.0) 
*No statistically significant difference in the distribution of male and female respondents across the six canvassed 
locations (x2::5.68, d.f-=5,p=0.339). 
tData missing for 24 individuals: RM A (n= 3); RM B (n= 2); RM C (n= 2); Town A (n= 2); Town B (n= 1 0); 
Town C (n= 5). 

The mean age (Table 4.32) was greatest in the Town A population (Mean±standard 

deviation; 51.2±22.6 years) and lowest in its surrounding RM A (33.6±20.3 years). Two

way ANOV A125 showed a statistically significant difference in the distribution of age across 

the six canvassed locations, and no significant interaction effect between the variables sex 

and age. A·Scheffe test1
2S showed that the mean age in Town A was significantly higher than 

all other groups but Town B, and that the mean age of Town B was significantly higher than 

the three rural municipalities. 
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Table 4.32 Age (mean and standard deviation) of male and female respondents by canvassed 
location.* 

AGE 
Canvassed Mal~ F~mal~s IQTAL 
Location No. Mean (±s.d.) No. Mean (±s.d.) No. Mean (±s.d.) 

RMA 117 32.2 (±20.4) 96 34.7 (±20.3) 213 33.6 (±20.3) 

RMB 203 38.6 (±22.0) 190 37.5 (±21.5) 393 38.1 (±21. 7) 

RMC 140 36.9 (±20.7) 146 33.6 (±20.3) 286 35.2 (±20.5) 

Town At 35 50.7 (±21.4) 44 51.6 (±23.7) 79 51.2 ( ±22. 6) 

TownBt 86 45.4 (±23.9) 92 44.8 (±24.3) 178 45.1 (±24.1) 

Towne 118 39.8 (±22.5) 136 37.1 (±24.0) 254 38.4 (±23.3) 

TOTAL 699 704 1403§ 
*2-way ANOVA, significant difference in the mean age across the six canvassed locations (F5,1391=11.9, 
p<O.OOl), but no significant difference in the sex distribution (F11391=0.27, p=0.60l) and no significant 
interaction effect between the variables sex and age (F5,1391=0.52,p=0·.760). 
tScheffe post hoc multiple comparison, the mean age in the Town A group significantly differs from the mean 
age in all other canvassed locations except Town B (a level=0.05). 
tScheffe post hoc multiple comparison, the mean age in the Town B group significantly differs from the mean 
age in the three rural municipalities (a level=0.05). 
§Data missing for 35 individuals for the variables age or sex: RM A (n=3); RM B (n=6); RM C (n=4); Town 
A (n=4); Town B (n=lO); Town C (n=8). 

4.3.2 Current Residence, Household Farming Status, Sex and Age 

Table 4.33 shows the distribution of households by household fanning status and 

current residence, followed by the distnbution of individuals by the same variables. Fanning 

status and current residence are household-level variables, described in Table 4.4, which are 

applicable to every member of a household. Every individual in a particular household 

presumably lived in the location indicated (i.e., town or farm) with the exception of those 

households that indicated living both in town and on a farm. In this case, certain members 

of a particular household may have lived in one of the residences while other members may 

have lived in both. 
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TABLE 4.33 Number (Percentage) of households and individuals by household farming status 
and current residence. 

CURRENT RESIDENCE* 
Household Earm Town Both IQIAL 
Farming Statust Number(%) Number(%) Number(%) Number(%) 

HQUSEHQLDS 
Farming 276 (96.5) 71 (31.7) 22 (100.0) 369 (69.4) 

Non-Farming 10 (3.5) 153 (68.3) 0 (0.0) 163 (30.6) 

Totalt 286 (100.0) 224 (100.0) 22 (100.0) 532 (100.0) 

INDIVIDUALS 
Farming 836 (97.5) 183 (35.9) 43 (100.0) 1062 (75.3) 

Non-Fanning 21 (2.5) 327 (64.1) 0 (0.0) 348 (24.7) 

Totalt 857 (100.0) 510 (100.0) 43 (100.0) 1410 (100.0) 

* Responses to the question, "Where do you and your immediate family live most of the time?" 
t Responses to the question, "Does any member of your household operate a farm?" 
+ Data missing for 28 individuals within 17 households. 

Tables 4.34 and 4.35 summarize the distributions of age and sex across households 

that differ in household fanning status and current residence. Table 4.34 shows the 

distribution of individuals firstly by current residence, age and sex, and secondly by 

household farming status, age and sex. Table 4.35 shows the distribution of individuals by 

household farming status, current residence, age and sex. Among the total study population, 

most individuals (75.6%) were from farming households. Of those individuals from farming 

households, most lived on farms (78.8%), 17.4% lived in town, and 3.8% lived both in town 

and on a farm. Compared to the other age groups, the older individuals (i.e., 71 years or 

older) who were from farming households were less likely to live on the farm (56.3%), and 

more likely to have reported living both in town and on the farm (12.5%). About one 

quarter (24.4%) of the study population were from non-farming households, and among 

these individuals the vast majority (93.8%) lived in town and none reported living in both 

town and fann. Across all age groups, females were more likely to live in town and to come 

from non-farming households. 
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Table 4.34 Distribution of individuals bi current residence or household farming status2 and bi age catego!l and sex. 
Cu~nt Residence* Huusehold Eannin2 Status± 

Age Category Eann. Imm B.o.th Eannin2 Nun-Eanniol! 
(years) and Sex n No.(%) No.(%) No.(%) n No.(%) No.(%) 

~17 Male 188 137 (72.9) 45 (23.9) 6 (3.2) 188 160 (85.1) 28 (14.9) 
Female 205 126 (61.5) 76 (37.1) 3 (1.5) 202 156 (77.2) 46 (22.8) 
All 393 263 (66.9) 121 (30.8) 9 (2.3) 390 316 (81.0) 74 (19.0) 

18-34 Male 82 44 (53.7) 36 (43.9) 2 (2.4) 80 56 (70.0) 24 (30.0) 
Female 86 48 (55.8) 37 (43.0) 1 (1.2) 84 57 (67.9) 27 (32.1) 
All 168 92 (54.8) 73 (43.5) 3 (1.8) 164 113 (68.9) 51 (31.1) 

35-54 Male 248 167 (67.3) 77 (31.0) 4 (1.6) 245 200 (81.6) 45 (18.4) 
Female 232 153 (65.9) 74 (31.9) 5 (2.2) 228 187 (82.0) 41 (18.0) 
AU 480 320 (66.7) 151 (31.5) 9 (1.9) 473 387 (81.8) 86 (18.2) 

0\ 
1..0 

55-70 Male 118 68 (57.6) 45 (38.1) 5 (4.2) 115 86 (74.8) 29 (25.2) 
Female 118 59 (50.0) 53 (44.9) 6 (5.1) 115 77 (67.0) 38 (33.0) 
AU 236 127 (53.8) 98 (41.5) 11 (4.7) 230 163 (70.9) 67 (29.1) 

~71 Male 63 22 (34.9) 37 (58.7) 4 (6.3) 62 34 (54.8) 28 (45.2) 
Female 63 19 (30.2) 40 (63.5) 4 (6.3) 60 30 (50.0) 30 (50.0) 
AU 126 41 (32.5) 77 (61.1) 8 (6.3) 122 64 (52.5) 58 (47.5) 

TOTAL Male 699 438 (62.7) 240 (34.3) 21 (3.0) 690 536 (77.7) 154 (22.3) 
Female 704 405 (57.5) 280 (39.8) 19(2.7) 689 507 (73.6) 182 (26.4) 
AU 1403 843 (60.1) 520 (37.1) 40 (2.9) 1379 1043 (75.6) 336 (24.4) 

*Data missing for 35 individuals for age, sex or current residence. 
t Data missing for 59 individuals for age, sex or household fanning status. 



Table 4.35 Distribution of individuals* by farming household statust, current residencet, age category, and sex. 

Age Category Eanniog Hwsehuld Nuo-Eanning H~ehold 
(years) ..Eann.. ..Imm_ Bath ..Eann.. ..Imm_ _Bmh. 

and Sex n No.(%) No.(%) No.(%) n No.(%) No.(%) No.(%) 

~17 Male 160 136 (85.0) 18 (11.3) 6 (3.8) 28 1 (3.6) 27 (96.4) 0 (0.0) 
Female 156 123 (78.8) 30 (19.2) 3 (1.9) 46 3 (6.5) 43 (93.5) 0 (0.0) 
All 316 259 (82.0) 48 (15.2) 9 (2.8) 74 4 (5.4) 70 (94.6) 0 (0.0) 

18-34 Male 56 42 (75.0) 12 (21.4) 2 (3.6) 24 2 (8.3) 22 (91.7) 0 (0.0) 
Female 57 46 (80.7) 10 (17.5) 1 (1.8) 27 2 (7.4) 25 (92.6) 0 (0.0) 
All 113 88 (77.9) 22 (19.5) 3 (2.7) 51 4 (7.8) 47 (92.2) 0 (0.0) 

35-54 Male 200 164 (82.0) 32 (16.0) 4 (2.0) 45 3 (6.7) 42 (93.3) 0 (0.0) 
Female 187 151 (80.7) 31 (16.6) 5 (2.7) 41 2 (4.9) 39(95.1) 0 (0.0) 

-.l 
0 All 387 315 (81.4) 63 (16.2) 9 (2.3) 86 5 (5.8) 81 (94.2) 0 (0.0) 

55-70 Male 86 68 (79.1) 13 (15.1) 5 (5.8) 29 0 (0.0) 29 (100.0) 0 (0.0) 
Female 77 56 (72.7) 15 (19.5) 6 (7.8) 38 3 (7.9) 35 (92.1) 0 (0.0) 
All 163 124 (76.1) 28 (17.2) 11 (6.7) 67 3 (4.5) 64 (95.5) 0 (0.0) 

::?:71 Male 34 20 (58.8) 10 (29.4) 4 (11.8) 28 2 (7.1) 26 (92.9) 0 (0.0) 
Female 30 16 (53.3) 10 (33.3) 4 (13.3) 30 3 (10.0) 27 (90.0) 0 (0.0) 
All 64 36 (56.3) 20 (31.3) 8 (12.5) 58 5 (8.6) 53 (91.4) 0 (0.0) 

TOTAL Male 536 430 (80.2) 85 (15.9) 21 (3.9) 154 8 (5.2) 146 (94.8) 0 (0.0) 
Female 507 392 (77.3) 96 (18.9) 19 (3.7) 182 13 (7.1) 169 (92.9) 0 (0.0) 
All 1043 822 ~78.8l 181 {17.4l 40 ~3.8l 336 21 {6.3l 315 {93.8l 0 {0.0} 

* Data missing for 59 individuals regarding age, sex, current residence or household fanning status. 
t Responses to the question, "Does any member of your household operate a fann ?" 
t Responses to the question, "Where do you and your immediate family live most of the time?" 



4.3.3 Occupational History 

Each reported occupation was assigned a four-digit code, according to the Canadian 

Classification and Dictionary of Occupations (CCD0)134 where the occupation is broadly 

coded (first two digits) into a major occupational group, and then finely coded (last two 

digits) into more specific occupational groupings. For example, the occupation of'university 

teacher' might be a response. All teaching occupations would be assigned into the Major 

Group of "27 -Teaching and Related Occupations". The occupation would be further 

refined into a Minor Group by the third digit and is assigned the code "271 - University 

Teaching and Related Occupations". The last digit of the four-digit code distinguishes the 

Unit Group and the final code would be "2711 - University Teachers". Each reported 

occupation from the self-administered survey was coded as accurately as possible to the 

CCDO guidelines. Occasionally, however, a response did not correspond to a CCDO four

digit code, and therefore, was assigned a unique four-digit identifier. For example, the 

CCDO guidelines did not have a code for the response "retired", therefore the author 

assigned a non-CCDO four-digit code (i.e., "9992"). 

The most commonly reported current (Table 4.36) and previous (Table 4.37) 

occupations for men and women by the Major Group code and title are shown. Up to three 

current occupations and up to four previous occupations were allowed to be reported for 

each individuaL Only adults ( 18 years of age and older) were included; children were most 

often reported as students or having no occupation, and only one child was identified as 

being a farm helper. 

Most of the men ( 68.5%) in the study sample reported currently having a farming, 

horticultural or animal-husbandry occupation (Table 4.36). Currently being 'retired' (11.0%) 

was the next most commonly reported occupation, followed by occupations in the 

construction trade (5.7%), and sales (4.3%). Most of the women (50.7%) in the study 

sample reported currently having an occupation in or related to the social sciences, which 

includes homemakers and housewives. The next commonly reported current occupation was 

in the farming, horticultural and animal-husbandry group (16.4%), followed by currently 

being retired (10.2%), and occupations in medicine and health (9.4%). 
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Table 4.36 Frequency (percentage) of the most commonly reported current occupations* 
categorized by CCDOt Major Group code and title for men and women (~ 18 years of age). 

CCDO CURRENT OCCUPATIONS 
Code Title 

MEN 
71 Farming, horticultural and animal-husbandly 
NCt "Retired" 
8 7 Construction trade 
51 Sales 
85 Product fabricating, assembling and repairing 
11 Managerial, administrative and related 
91 Transport equipment operating 
27 Teaching and related 
61 Service 

WOMEN 
23 Social sciences and related 
71 Farming, horticultural and animal-husbandly 
NC "Retired" 
31 Medicine and health 
41 Clerical and related 
61 Service 
27 Teaching and related 
11 Managerial, administrative and related 
51 Sales 
NC "Unemployed" 

*Multiple responses allowed. 

No. (%) 
(n=511) 

350 (68.5) 
56 (11.0) 
29 (5.7) 
22 (4.3) 
20 (3.9) 
18 (3.5) 
10 (2.0) 
5 (1.0) 
5 (1.0) 

(n=499) 
253 (50.7) 

82 (16.4) 
51 (10.2) 
47 (9.4) 
39 (7.8) 
26 (5.2) 
25 (5.0) 
19 (3.8) 
14 (2.8) 
5 (1.0) 

tOccupational and Career Infonnation Branch. CCDO Guide- Canadian Oassification and Dictionary of 
Occupations. Ninth Edition. Ottawa: Ministry of Supply and Services of Canada 1989. 
tNC- no code in the CCDO. 
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Table 4.37 Frequency (percentage) of the most commonly reported previous occupations* 
categorized by CCDOt Major Group code and title for men and women (~ 18 years of age). 

CCDO PREVIOUS OCCUPATIONS 
Code Title 

MEN 
71 Farming, horticultural and animal-husbandly 
87 Construction trade 
85 Product fabricating, assembling and repairing 
51 Sales 
91 Transport equipment operating 
41 Clerical and related 
21 Natural sciences, engineering and mathematics 
11 Managerial, administrative and related 
NCt "laborer/worker'' 
83 Machining and related 

WOMEN 
41 Clerical and related 
27 Teaching and related 
23 Social sciences and related 
31 Medicine and health 
61 Service 
71 Farming, horticultural and animal-husbandly 
51 Sales 
11 Managerial, administrative and related 

*Multiple responses allowed. 

No. (%) 
(n=511) 

113 (22.1) 
34 (6.7) 
31 (6.1) 
25 (4.9) 
16 (3.1) 
12 (2.3) 
12 (2.3) 
11 (2.2) 
9 (1.8) 
9 (1.8) 

(n=499) 
86 (17.2) 
54 (10.8) 
54 (10.8) 
44 (8.8) 
37 (7.4) 
28 (5.6) 
13 (2.6) 
10 (2.0) 

tOccupational and Career Infonnation Branch. CCDO Guide- Canadian Qassification and Dictionwy of 
Occupations. Ninth Edition. Ottawa: Ministry of Supply and Services of Canada. 1989. 
tNC -no code in the CCOO. 
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The specific occupations in the Major Group 71 (i.e., Farming, Horticultural and 

Animal-husbandry Occupations) are identified for men and women in Table 4.38. Most of 

the men (63.6%) and the women (15.8%) identified themselves as a 'fanner' or 'fannwife' 

without specifying the type of farming (i.e., crop or animal), and a few men (2.2%) and 

women (0.4%) identified themselves as a 'rancher'. Table 4.38 also shows the frequency of 

men and women who reported a history of fanning (men=73.5%, women=19.7%) and even 

more broadly, who reported a history of agricultural work (men=77 .3%, women=20.1% ). 

Table 4.38 CCDO Major Group 71 *-Distribution of reported current occupations and history 
of farming and agricultural work for men and women (~ 18 years of age). 

Specific Occupation/Exposure 

Current Occupations in Major Group 71 
• Farmerlfiumwife, type not specified 
•Rancher 
•Farm laborer I farm helper 
• Hog barn manager I pasture rider I ranch foreperson 
• Farm manager I pasture manager 
•Seed plant laborer 
• Aerial applicator 

History of Farmiogt 

History of Agricultural Wortq: 

MEN 
(n=511) 
No.(%) 

350 (68.5) 
325 (63.6) 

11 (2.2) 
8 (1.6) 
3 (0.6) 
1 (0.2) 
1 (0.2) 
1 (0.2) 

385 (73.5) 

405 (77.3) 

WOMEN 
(n=499) 
No.(%) 

82 (16.4) 
79 (15.8) 
2 (0.4) 
1 (0.2) 

101 (19.7) 

103 (20.1) 

*Major Group 71 - Fanning, horticultural and animal husbandry. Occupational and Career Infonnation Branch. 
CCDO Guide - Canadian Classification and Dictionazy of Occupations. Ninth Edition. Ottawa: Ministry of 
Supply and Services of Canada. 1989. 
t Includes individuals who reported current or previous occupations as a fanner, rancher, fann laborer, fann 
helper, hog barn manager, pasture rider, ranch foreperson, or fann/pasture manager. 
tincludes individuals who reported current or previous occupations as a seed plant laborer/ operator/manager, 
aerial applicator, brand inspector, horticulturalist, herbicide researcher, agrologist, agricultural consultant, 
farrowing technician, forestry technician, seed analyst, grain buyer/agent, elevator agent/manager/helper, 
grmmdskeeper, greenhouse worker, mower operator, parks laborer, gardener, grain cleaner, butcher, meat cutter, 
and including the occupations in the History of Fanning category. 
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4.3.4 Farm Residence Wstory 

Most (85.4o/o) of the individuals in the study sample reported having ever lived on 

a fann, and with increasing frequency with age (Table 4.39). In the population that currently 

resided in town, the majority (60.4%) reported having ever lived on a farm, and again, the 

increasing trend with age was present. 

Table 4.39 Number (percentage) of respondents who reported a history of farm residence by 
age catego!l and sex. 

Reported History of Farm Residence 
Age Category All B.esgQndents CuJJ:ent IQMl B.esident'l 
and Sex n No.(%) n No.(%) 

< 17 years 
Male 183 145 (79.2) 41 6 (14.6) 
Female 198 136 (68.7) 69 10 (14.5) 
All 381 281 (73.8) 110 16 (14.5) 

18-34 years 
Male 78 62 (79.5) 32 16 (50.0) 
Female 83 62 (74.7) 34 15 (44.1) 
All 161 124 (77.0) 66 31 (47.0) 

35-54 years 
Male 242 226 (93.4) 71 55 (77.5) 
Female 225 202 (89.8) 67 44 (65.7) 
All 467 428 (91.6) 138 99 (71.7) 

55- 70 years 
Male 114 108 (94.7) 41 35 (85.4) 
Female 108 100 (92.6) 44 37 (84.1) 
All 222 208 (93.7) 85 72 (84.7) 

>71 years 
Male 61 58 (95.1) 36 34 (94.4) 
Female 57 53 (93.0) 37 33 (89.2) 
All 118 111 (94.1) 73 67 (91.8) 

TOTAL 
Male 678 599 (88.3) 221 146 (66.1) 
Female 671 553 (82.4) 251 139 (55.4) 
All 1349 * 1152 !85.4} 472! 285 !60.4} 

*Data missing for 89 individuals. 
t Data missing for 65 individuals. 
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4.3.5 Smoking Status 

The history of smoking cigarettes, pipes, or cigars among the sample population is 

presented in Table 4.40. Individuals were considered to be current smokers if they indicated 

smoking as of one month before the sUIVey. Compared to the women, more men reported 

that they were a current smoker (men=20.2%, women=18.2%) or an ex-smoker 

(men=34.6%, women=25.3%). Among those adults who were ex-smokers, the women 

smoked for fewer years (16.0 ±11.8 years) than the men (19.9 ± 12.8 years). Current 

smokers smoked for more years on average (27.5 ± 13.4 years) compared to ex-smokers 

(18.3 ± 12.5 years). A few of the children under 18 years of age were identified by the adult 

household respondent as having smoked. 

Table 4.40 Reported smoking status of the sample population by age group and sex. 
AGEGROUPt 
Adults 
Male 

Smoking Status TOTAL* No. (%) 

Current smoker 201 (14.0) 103 (20.2) 

Ex-smoker 317 (22.1) 177 (34.8) 

Non-smoker 918 (63.9) 229 (45.0) 

TOTAL 1436 (100.02 509 (100.02 
*Data missing for smoking status (n=2). 

Female 
No.(%) 

91 (18.2) 

126 (25.3) 

282 (56.5) 

499 (100.02 

tData missing for age or sex (n=35) and smoking status (n=2). 

4.3.6 General Health Problems 

Total 
No.(%) 

194 (19.2) 

303 (30.1) 

511 (50.7) 

1008 (100.02 

Children 
(~ 17 years) 

No.(%) 

5 (1.3) 

3 (0.8) 

385 (97.9) 

393 (100.02 

Section 19 of the Canvass Questionnaire enquired about general health problems of 

all household members and asked, "Has this person ever been told by a health professional 

that he or she has any of the following health problems?" Tables 4.41.1, 4.41.2, and 4.41.3 

show the number of individuals for whom "YES" was reported to the listed general health 

problems by age category. Overall, the most commonly reported health problem was 

bronchitis, followed by pneumonia, high blood pressure, hayfever, skin allergies, vision 

problems, and hearing problems. 
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Table 4.41.1 Number (percentage} of reS(!ODdents who reJ!!!rted "YES"* to the following general health f!..roblems2 b:I age catego!):. 
Ag~ Cat~go~ t 

General Total ~17 18-34 35-54 55-70 271 
Health (n=1438} (n=393) (n=168) (n=482) (n=237) (n=127) 
Problems No.(%) No.(%) No.(%) No.(%) No.(%) No.(%) 

Bronchitis 254 (17.7) 78 (19.8) 35 (20.8) 82 (17.0) 38 (16.0) 17 (13.4) 

Pneumonia 171 (11.9) 34 (8.7) 14 (8.3) 67 (13.9) 35 (14.8) 16 (12.6) 

High blood pressure 167 ( 11.6) 0 (0.0) 4 (2.4) 53 (11.0) 53 (22.4) 45 (35.4) 

Hay fever 139 (9.7) 33 (8.4) 27 (16.1) 56 (11.6) 16 (6.8) 6 (4.7) 

Canceq 59 (4.2) 1 (0.3) 1 (0.6) 17 (3.5) 21 (8.9) 19 (15.0) 

-.J 
Heart disease 45 (3.3) 1 (0.3) 0 (0.0) 6 (1.2) 17 (7.2) 21 (16.5) -.J 

Lung disease 20 (1.4) 6 (1.5) 4 (2.4) 2 (0.4) 3 (1.3) 5 (3.9) 

Chest operations 16 (1.1) 1 (0.3) 0 (0.0) 1 (0.2) 4 (1.7) 7 (5.5) 

Chest injuries 13 (0.9) 2 (0.5) 2 (1.2) 5 (1.0) 4 (1.7) 0 (0.0) 

Emphysema 11 (0.8) 0 (0.0) 1 (0.6) 1 (0.2) 6 (2.5) 3 (2.4) 

Fanner's lung 11 (0.8) 0 (0.0) 0 (0.0) 4 (0.8) 2 (0.8) 4 (3.1) 

Stroke 7 (0.5) 0 (0.0) 0 (0.0) 1 (0.2) 3 (1.3) 2 (1.6) 

*The question was: "Has this person ever been told by a health professional that he or she has any of the following health problems?" 
tData missing for 31 individuals regarding age. 
tSee Table 4.42 for types of reported cancer by sex. 



Table 4.41.2 Number (percentage) of respondents who reported "YES"* to the following general health problems, by age category. 

Age Catego~ t 
General Total ~17 18-34 35-54 55-70 ~71 

Health (n=1438) (n=393) (n=168) (n=482) (n=237) (n=l27) 
Problems No.(%) No.(%) No.(%) No.(%) No.(%) No.(%) 

Skin allergies 122 (8.5) 38 (9.7) 15 (8.8) 40 (8.3) 18 (7.6) 10 (7.9) 

Rheumatoid arthritis 73 (5.1) 0 (0.0) 2 (1.2) 18 (3.7) 31 (13.1) 15 (11.8) 

Thyroid disease 39 (2.7) 0 (0.0) 1 (0.6) 20 (4.1) 11 (4.6) 6 (4.7) 

Diabetes 30 (2.1) 0 (0.0) 1 (0.6) 8(1.7) 11 (4.6) 8 (6.3) 

Inflammatory muscle disease 19 (1.3) 1 (0.3) 2 (1.2) 6 (1.2) 8 (3.4) 2 (1.6) 
-l 
00 

13 (0.9) 0 (0.0) 0 (0.0) 7 (1.5) 3 (1.3) 3 (2.4) Ulcerative colitis 

Juvenile rheumatoid arthritis 6 (0.4) 1 (0.3) 1 (0.6) 2 (0.4) 0 (0.0) 1 (0.8) 

Crohn's disease 5 (0.3) 0 (0.0) 0 (0.0) 3 (0.6) 2 (0.8) 0 (0.0) 

Liver disease 5 (0.3) 1 (0.3) 0 (0.0) 2 (0.4) 1 (0.4) 1 (0.8) 

Lupus 4 (0.3) 0 (0.0) 0 (0.0) 2 (0.4) 2 (0.8) 0 (0.0) 

Dennatomyositis 3 (0.2) 0 (0.0) 1 (0.6) 2 (0.4) 0 (0.0) 0 (0.0) 

Sclerodenna 0 (0.0} 0 (0.0} 0 (0.0} 0 (0.0} 0 (0.0} 0 (0.0} 
*The question was: "Has this person ever been told by a health professional that he or she has any of the following health problems?" 
tData missing for 31 individuals regarding age. 
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Table 4.41.3 Number {percentage} of resi!!ndents who rel!!rted "YES"* to the following general health l!.roblems2 b,r age catego!,I. 
Ag,e Ca~2Q~ t 

General Total ~17 18-34 35-54 55-70 ~ 71 
Health (n=1438) (n=393) (n=168) (n=482) (n=237) (n=l27) 
Problems No.{%) No.(%) No.(%) No.(%) No.(%) No.{%) 

Visiont 127 (8.8) 10 (2.5) 10 (6.0) 38 (7.9) 32 (13.5) 32 {25.2) 

Hearingt 109 (7.6) 5 (1.3) 5 (2.6) 33 (6.8) 25 (10.5) 38 (29.9) 

Depression 57 (4.0) 0 (0.0) 2 (1.2) 27 (5.6) 20 (8.4) 7 {5.5) 

Anxiety 34 (2.4) 0 (0.0) 1 (0.6) 15 (3.1) 12 (5.1) 5 (3.9) 

Insomnia 34 (2.4) 0 {0.0) 1 (0.6) 11 {2.3) 13 (5.5) 8 (6.3) 

Memoryt 25 (I. 7) 2 (0.5) 0 (0.0) 7 (1.5) 5 (2.1) 11 (8.7) 

Substance Abuset 19 (1.3) 0 (0.0) I (0.6) 12 (2.5) 4 (1.7) 2 (1.6) 

Mental Healtht 8 (0.6) 0 (0.0) 1 (0.6) 3 (0.6) 4 (1.7) 0 (0.0) 

Other neurological problemst 9 (0.6) 0 (0.0) 2 (1.2) 5 (1.0) 1 (0.4) 1 (0.8) 

Other Chronic lllnessest 49 (3.4) 5 (1.3) 5 (2.6) 24 (5.0) 10 (4.2) 5 {3.9) 
*The question was: "Has this person ever been told by a health professional that he or she has any of the following health problems?" 
tData missing for 31 individuals regarding age. 
tFor type specified, see Appendix A. 



Table 4.42 shows the types of cancer reported by the men and women in the sample 

population. Skin cancer was the most commonly reported type of cancer for both the men 

and the women. Among the 25 men who were reported to have cancer, a few were living 

with prostate cancer (n=4), followed by melanoma (n=2) oral cancer (n=2) and various 

other types of cancers (n=17). Among the 33 women with cancer, over a third were living 

with breast cancer (n=l2), followed by cervical cancer (n=3), melanoma (n=2), colorectal 

(n=2), lung cancer (n=2) and various other types of cancers (n=l2). 

Table 4.42 Types and frequencies of reported cancer among the adult (~18 years of age)* 
household members by sex . 

Male (n=511) Female (n=499) 
TyPe( s) of Cancer Number TyPe( s) of Cancer Number 

Prostate 4 Breast 12 
Melanoma 2 Cervix 3 
Oral 2 Melanoma 2 
Colorectal 1 Colorectal 2 
Bladder 1 Lung 2 
Hodgkin's Disease 1 Uterus 1 
Larynx 1 Ovary 1 
Throat 1 Thyroid 1 
Eye, kidney, lung & bladder 1 Breast & leukemia 1 
Colon & prostate 1 Breast & uterus 1 
Behind the knee 1 Unspecified 2 
Unspecified 1 Skin 5 
Skin 8 
TOTAL 25 TOTAL 33 
*One female child had Acute Lymphocytic Leukemia. 

4.3. 7 General Health Concerns 

A section of the Canvass Questionnaire enquired about general health concerns and 

the following question was asked, "In your opinion, does this person display any of the 

following problems to a degree that causes concern?" Table 4.43 shows the number of 

individuals for whom "YES" was reported to the listed general health concerns by age 

category. Overall, the most commonly reported health concern was stress, followed by 

forgetfulness, chronic headache, and irritability. 
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Table 4.43 Number {~ercentage} ofresl!!!ndents who re~orted "YES"* to the following general health concerns2 bi age catego!J:. 
A~~ Cat~~QI;Y: t 

General Total ~17 18-34 35-54 55-70 ~71 

Health (n=1438) (n=393) (n=168) (n=482) (n=237) (n=127) 
Concerns No.{%} No.{%} No.{%} No.{%} No.{%} No.{%} 
Stress 82 (5.7) 6 (1.5) 12 (7.1) 40 (8.3) 14 (5.9) 8 (6.3) 

Forgetfulness 53 (3.7) 1 (0.3) 3 (1.8) 22 (4.6) 10 (4.2) 15 (11.8) 

Chronic headache 50 (3.5) 2 (0.5) 9 (5.4) 27 (5.6) 9 (3.8) 2 (1.6) 

Irritability 48 (3.3) 9 (2.3) 8 (4.8) 20 (4.1) 4 (1.7) 5 (3.9) 

Insomnia 30 (2.1) 3 (0.8) 2 (1.2) 10(2.1) 9 (3.8) 5 (3.9) 

Dizziness 20 (1.4) 0 (0.0) 4 (2.4) 6 (1.2) 6 (2.5) 3 (2.4) 

Injuries 20 (1.4) 3 (0.8) 2 (1.2) 8 (1.7) 2 (0.8) 5 (3.9) 

Clumsiness 18 (1.3) 3 (0.8) 2 (1.2) 7 (1.5) 1 (0.4) 4 (3.1) 

Alcohol/substance abuse 18 (1.3) 0 (0.0) 1 (0.6) 11 (2.3) 5 (2.1) 0 (0.0) 

Learning disabilitiest 16 (1.1) 8 (2.0) 3 (1.8) 2 (0.4) 1 (0.4) 1 (0.8) 

Mild confusion/disorientation 12 (0.8) 0 (0.0) 1 (0.6) 6 (1.2) 1 (0.4) 3 (2.4) 

Other health concemst 19 (1.3) 6 (1.5) 1 (0.6) n __ ___2_{1.01 4 (1.7) 3 (2.4) 
*The question was: "In your opinion, does this person display any of the following problems to a degree that causes concern?" 
tData missing for 31 individuals regarding age. 
tFor type specified, see Appendix A. 



4.3.8 Descriptive Compar,isons of General Health Status by Sex, 

Current Residence, and Household Farming Status 

The general health status (i.e., reported general health problems and concerns) of the 

study population are described by sex (Tables 4.44.1 and 4.44.2), by current residence 

(Tables 4.45.1 and 4.45.2), and by household farming status (Tables 4.46.1 and 4.46.2). 

Because the frequencies of the specific health problems and concerns were quite low, there 

was not adequate statistical power to perform statistical analyses on the difference in 

proportions between these groups. 

Heart disease, chest operations, chest injuries, and stroke were more commonly 

reported for the men than the women (Tables 4.44.1 and 4.44.2), although the women were 

more likely to report high blood pressure (women=16.2%, men=14.3%). Compared to men, 

women more often reported to have certain immunological problems (i.e., skin allergies, 

rheumatoid arthritis, thyroid disease, inflammatory muscle disease, Crohn's disease and 

lupus). Women also experienced more insomnia and chronic headaches than men. However, 

men more often reported to experience clumsiness and substance abuse. Compared to 

women, more than twice as many men were reported to have experienced a hearing loss. 

Among the town and farm populations (Tables 4.45 .1 and 4.45 .2), town residents 

more often reported experiencing high blood pressure, heart disease, chest operations and 

stroke. All five of the individuals with reported Crohn's disease currently lived on farms. 

There was little difference between town and fann residents in the reported frequency of 

depression, stress, and chronic headache, but slightly more town residents reported 

experiencing anxiety, insomnia, and injuries. 

Compared to individuals from farming households (Tables 4.46.1 and 4.46.2), the 

individuals from non-farming households were more often reported to have bronchitis, high 

blood pressure, heart disease, and chest operations, and were more often reported to 

experience depression, anxiety, insomnia, forgetfulness, dizziness and injuries. There was 

little difference between the two groups regarding reported frequencies of vision and hearing 

problems. 
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Table 4.44.1 Number rted "YES" to the followin eneral health 
General E~mal~ General TOTAL ..Milks 
Health (n=499) Health (n=1010) (n=511) 
Problems No.% Problems No.%) No.(% 

Bronchitis 171 (16.9) 73 (14.3) 98 (19.6) Skin allergies 83 (8.2) 30 (5.9) 53 (10.6) 

Pneumonia 132 (13.1) 69 (13.5) 63 (12.6) I Rheumatoid arthritis 66 (6.5) 24 (4.7) 42 (8.4) 

High blood pressure 154 (15.2) 73 (14.3) 81 (16.2) Thyroid disease 38 (3.8) 11 (2.2) 27 (5.4) 

Hay fever 104 (10.3) 54 (10.6) 50 (10.0) Diabetes 28 (2.8) 17 (3.3) 11 (2.2) 

Heart disease 44 (4.4) 32 (6.3) 12 (2.4) Inflammatory 18 (1.8) 7 (1.4) 11 (2.2) 
muscle disease 

00 
Lung disease 14 (1.4) 6 (1.2) 8 (1.6) Ulcerative colitis 13 (1.3) 5 (1.0) 8 (1.6) 

(j.J 

Chest operations 12 (1.2) 8 (1.6) 4 (0.8) Juvenile rheumatoid 4 (0.5) 0 (0.0) 4 (0.8) 
arthritis 

Chest injuries 11 (1.1) 11 (2.2) 0 (0.0) Crohn's disease 5 (0.5) 0 (0.0) 5 (1.0) 

Emphysema 11 (1.1) 7 (1.4) 4 (0.8) Liver disease 4 (0.4) 1 (0.2) 3 (0.6) 

Fanner's lung 10 (1.0) 10 (2.0) 0 (0.0) Lupus 4 (0.4) 0 (0.0) 4 (0.4) 

Stroke 6 (0.6) 5 (1.0) I (0.2) Dennatomyositis 3 (0.3) 2 (0.4) 1 (0.2) 

*Data missing for 35 individuals regarding age or sex. 
tThe question was: "Has this person ever been told by a health professional that he or she has any of the following health problems?" 



Table 4.44.2 Number (percentage) of adult respondents ( ~ 18 years of age ) who reported "YES" to the following general health problems and 
concerns b sex*. 
Genernl TOTAL Eemales General TOTAL Males Eemales 
Health (n=1010) (n=499) Health (n=1010) (n=511) (n=499) 
Problems No.% No.% Concerns No.(%) No.(%) No.(% 

Vision§ 111(11.0) 55 (10.8) 56 (11.2) Stress 74 (7.3) 40 (7.8) 34 (6.8) 

Hearing§ 101(10.0) 69 (13.5) 32 (6.4) Forgetfulness 49 (4.9) 29 (5.7) 20 (4.0) 

Depression 56 (5.5) 25 (4.9) 31 (6.2) Chronic headache 47 (4.7) 18 (3.5) 29 (5.8) 

Anxiety 33 (3.3) 16 (3.1) 17 (3.4) Irritability 37 (3.7) 21 (4.1) 16 (3.2) 

Insomnia 33 (3.3) 10 (2.0) 23 (4.6) Insomnia 26 (2.6) 12 (2.3) 14 (2.8) 

00 
Memory§ 23 (2.3) 11 (2.2) 12 (2.4) Dizziness 19 ( 1.9) 10 (2.0) 9 (1.8) ~ 

Substance abuse§ 19 (1.9) 12 (2.3) 7 (1.4) Injuries 17 (1.7) 11 (2.2) 6 (1.2) 

Mental health§ 8 (0.8) 4 (0.8) 4 (0.8) I Clumsiness 14 (1.4) 11 (2.2) 3 (0.6) 

Substance abuse 17 (1.7) 15 (2.9) 2 (0.4) 

Confusion 11 (1.1) 6 (1.2) 5 (1.0) 

Learning disabilities§ 7 (0.7) 5 (1.0) 2 (0.4) 

*Data missing for 35 individuals regarding age or sex. 
tThe question was: "Has this person ever been told by a health professional that he or she has any of the following health problems?" 
tThe question was: "In your opinion, does this person display any of the following problems to a degree that causes concern?" 
§For type specified, see Appendix A. 



Table 4.45.1 Number (percentage) of adult respondents ( ~18 years of age) who reported "YES" to the following general health problems by 
current residence*. 
General ..E.amL IQML Bo.th General EamL ..Imm ..B.oth 
Health (n=584) (n=399) (n=31) Health (n=584) (n=399) (n=31) 
Problems No.% No.% No.% Problernst No.(% 

Bronchitis 95 (16.3) 72 (18.0) 5 (16.1) Skin allergies 43 (7.4) 38 (9.5) 2 (6.5) 

Pneumonia 76 (13.0) 52 (13.0) 4 (12.9) Rheumatoid arthritis 32 (5.5) 30 (7.5) 4 (12.9) 

High blood pressure 70 (12.0) 80 (20.0) 5 (16.1) Thyroid disease 19 (3.3) 18 (4.5) 1 (3.2) 

Hay fever 63 (10.8) 41 (10.3) 1 (3.2) Diabetes 11 (1.9) 14 (3.5) 3 (9.7) 

Heart disease 11 (1.9) 27 (6.8) 6 ( 19.4) Inflammatory 7 (1.2) 10 (2.5) 1 (3.2) 
muscle disease 

00 
Lung disease 4 (0.7) 7 (1.8) 3 (9.7) Ulcerative colitis 5 (0.9) 8 (2.0) 0 (0.0) Vl 

Chest operations 1 (0.2) 11 (2.8) 0 (0.0) Juvenile rheumatoid 3 (0.5) 1 (0.3) 0 (0.0) 
arthritis 

Chest injuries 6 (1.0) 5 (1.3) 0 (0.0) Crohn's disease 5 (0.8) 0 (0.0) 0 (0.0) 

Emphysema 3 (0.5) 4 (1.0) 4 (12.9) Liver disease 1 (0.2) 3 (0.8) 0 (0.0) 

Farmer's lung 6 (1.0) 2 (0.5) 2 (6.5) Lupus 2 (0.3) 1 (0.3) I (3.2) 

Stroke 0 (0.0) 6 (1.5) 0 (0.0) I Dennatomyositis 2 (0.3) 1 (0.3) 0 (0.0) 

*Data missing for 31 individuals regarding age or current residence. 
tThe question was: "Has this person ever been told by a health professional that he or she has any of the following health problems?" 



Table 4.45.2 Number (percentage) of adult respondents ( ~ 18 years of age) who reported "YES" to the following general health problems and 
concerns bi current residence*. 
General ..Eann Town B!lth._ General Earm IIDm_ Bmh 
Health (n=584) (n=399) (n=31) Health (n=584) (n=399) (n=31) 
Problems No.% No.% No.% Concerns No.%) No.(%) No.(% 

Vision§ 55 (9.4) 53 (13.3) 4 (12.9) Stress 43 (7.4) 30 (7.5) 1 (3.2) 

Hearing§ 54 (9.2) 43 (10.8) 4 (12.9) Forgetfulness 23 (3.9) 27 (6.8) 0 (0.0) 

Depression 31 (5.3) 24 (6.0) 1 (3.2) Chronic headache 27 (4.6) 19 (4.8) 1 (3.2) 

Anxiety 17 (2.9) 15 (3.8) 1 (3.2) Irritability 20 (3.4) 14 (3.5) 3 (9.7) 

Insomnia 13 (2.2) 18 (4.5) 2 (6.5) Insomnia 13 (2.2) 13 (3.3) 0 (0.0) 

00 
Memory§ 9 (1.5) 14 (3.5) 0 (0.0) Dizziness 8 (1.4) 11 (2.8) 0 (0.0) 0\ 

Substance abuse§ 5 (0.9) 14 (3.5) 0 (0.0) Injuries 6 (1.0) 11 (2.8) 0 (0.0) 

Mental health§ 6 (1.0) 2 (0.5) 0 (0.0) Clumsiness 7 (1.2) 6 (1.5) 1 (3.2) 

Substance abuse 11 (1.9) 6 (1.5) 0 (0.0) 

Confusion 7 (1.2) 4 (1.0) 0 (0.0) 

Learning disabilities§ 2 (0.3) 5 (1.3) 0 (0.0) 

*Data missing for 31 individuals regarding age or current residence. 
tThe question was: "Has this person ever been told by a health professional that he or she has any of the following health problems?" 
tThe question was: "In your opinion, does this person display any of the following problems to a degree that causes concern?" 
§For type specified, see Appendix A. 



Table 4.46.1 Number (percentage) of adult respondents ( ~18 years of age) who reported "YES" to the foUowinggeneral health problems by 
household farmin status*. 
General Eannin2 Non-Fanning General Fa.rmin2 Non-Fannin~ 

Health (n=731) (n=262) Health (n=731) (n=262) 
Problems No.% No.% Problems No.(%) No.(% 

Bronchitis 108 (14.8) 61 (23.3) Skin allergies 54 (7.4) 27 (10.3) 

Pneumonia 90 (12.3) 40 (15.3) Rheumatoid 40 (5.5) 25 (9.5) 
arthritis 

High blood pressure 96 (13.1) 54 (20.6) Thyroid disease 25 (3.4) 11 (4.2) 

Hay fever 74 (10.1) 30 (11.5) Diabetes 17 (2.3) 10 (3.8) 

Heart disease 23 (3.1) 19 (7.3) Inflammatory 10 (1.4) 5 (1.9) 
muscle disease 

00 
Lung disease 8 (1.1) 6 (2.3) Ulcerative colitis 8 (1.1) 4 (1.5) -.) 

Chest operations 3 (0.4) 9 (3.4) Juvenile rheuma- 3 (0.4) 0 (0.0) 
toid arthritis 

Chest injuries 6 (0.8) 5 (1.9) Crohn's disease 5 (0.7) 0 (0.0) 

Emphysema 9 (1.2) 2 (0.8) Liver disease 2 (0.3) 2 (0.8) 

Fanner's lung 9 (1.2) 1 (0.4) Lupus 3 (0.4) 1 (0.4) 

Stroke 3 (0.4) 3 (1.1) Dermatomyositis 2 (0.3) 1 (0.4) 

*Data missing for 52 individuals for age or household fanning status. 
tThe question was: "Has this person ever been told by a health professional that he or she has any of the following health problems?" 
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Table4.46.2 Number (percentage) of adult respondents ( ~18 years of age) who reported "YES" to the following general health problems and 
concerns b household farmin status*. 
General Fannin~ Non-Fannin.: General Fannin.: 
Health (n=731) (n=262) Health (n=731) 
Problemst No.(%) No.(%) Concerns:t No.(%) 

Vision§ 78 (10.7) 30 (11.5) Stress 50 (6.8) 

Hearing§ 72 (9.8) 28 (10.7) Forgetfulness 30 (4.1) 

Depression 33 (4.5) 20 (7.6) Chronic headache 31 (4.2) 

Anxiety 18 (2.5) 14 (5.3) Irritability 31 (4.2) 

Insomnia 18 (2.5) 14 (5.3) Insomnia 14 (1.9) 

Memory§ 10 (1.4) 13 (5.0) Dizziness 10 (1.4) 

Substance abuse§ 8 (1.1) 11 (4.2) Injuries 9 (1.2) 

Mental health§ 6 (0.8) 2 (0.8) Clumsiness 10 (1.4) 

Substance abuse 12 (1.6) 

Confusion 8 (1.1) 

Learning disabilities§ 4 (0.5) 

*Data missing for 52 individuals for age or household farming status. 
tThe question was: "Has this person ever been told by a health professional that he or she has any of the following health problems?" 
tThe question was: "In your opinion, does this person display any of the following problems to a degree that causes concern?" 
§For type specified, see Appendix A. 

Non-Fanning: 
(n=262) 
No.(% 

22 (8.4) 

19 (7.3) 

16 (6.1) 

6 (2.3) 

12 (4.6) 

9 (3.4) 

7 (2.7) 

4 (1.5) 

5 (1.9) 

3 (1.1) 

3 (1.1) 



4.3.9 Respiratory Symptoms 

Table 4.4 7 shows the number of individuals for whom "YES" was reported to the 

questions regarding respiratory symptoms by age category, by sex, by current residence, and 

by household farming status. The questions on respiratory symptoms were modified from 

previous respiratory study questionnaires.6
•
102 The frequency of having cough, phlegm, 

wheeze, or shortness of breath increased with age. The frequency of ever having asthma is 

highest among the younger age groups. 

Among the adult respondents, more men were reported having cough, phlegm and 

wheeze, and slightly more women were reported having shortness of breath. There was little 

difference in the reported frequency of asthma between the men and women. The reported 

frequencies of shortness of breath was higher among the town residents compared to the 

fann residents. Compared to the individuals in fanning households, the reported frequencies 

for cough, phlegm, wheeze and shortness of breath were higher for the individuals in non

farming households. 
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Table 4.47 Number (percentage) of respondents who reported "YES"* to the following respiratory symptoms by age category, by sex, by current 
residence, and by household (~!_rfl!!n_g status. 

________________ A~g~e~C~a~re~~~cy~t----------------
TOTAL ~17 18-34 35-54 55-70 ~71 

Respiratory (n=1438) (n=393) (n=168) (n=482) (n=237) (n=127) 
Symptoms No.(%) No.(%) No.(%) No.(%) No.(%) ___ No.(%) 
Cough 101 (7.0) 9 (2.3) 14 (8.3) 41 (8.5) 20 (8.4) 14 (11.0) 

Phlegm 75 (5.2) 2 (0.5) 10 (6.0) 31 (6.4) 18 (7.6) 11 (8.7) 

Wheeze 53 (3.7) 8 (2.0) 4 (2.4) 22 (4.6) 8 (3.4) 8 (6.3) 

Shortness of Breath 120 (8.3) 2 (0.5) 7 (4.2) 40 (8.3) 38 (16.0) 27 (21.3) 

Ever Asthma 94 (6.5) 40 (10.2) 14 (8.3) 24 (5.0) 12 (5.1) 3 (2.4) 

Sex+ Current Residence+ Household Fanninu: Status+ 
Males Females Fann Town Both Fanning Non-fanning 

Adults (~ 18 years ofage) (n=511) (n=499) (n=584) (n=3_221__ (n=31}___ _ (n=731) (n=262) 

Cough 51 (10.0) 38 (7.6) 50 (8.6) 33 (8.3) 6 (19.4) 60 (8.2) 26 (9.9) 

Phlegm 44 (8.6) 25 (5.0) 36 (6.2) 29 (7.3) 5 (16.1) 46 (6.3) 22 (8.4) 

Wheeze 24 (4.7) 18 (3.6) 20 (3.4) 18 (4.5) 4 (12.9) 26 (3.6) 16 (6.1) 

Shortness of Breath 49 (9.6) 63 (12.6) 53 (9.1) 53 (13.3) 6 (19.4) 66 (9.0) 43 (16.4) 

Ever Asthma 28 (5.5} 25 (5.0} 32 (5.5~ 17 (4.3~ 4 (12.9~ 38 (5.2~ 14 (5.3~ 
*The questions asked if the person usually has the symptom. 
tData missing: age only (n=31 ), age or sex (n=35), age or current residence (n=31 ), age or household farming status (n=52). 



4.4 Exploratory Analysis 

4.4.1 Smoking apd Respiratory Health 

Tables 4.48.1 and 4.48.2 show the age-specific frequency distributions of respiratory 

symptoms (i.e., cough, phlegm, wheeze, shortness of breath) and respiratory problems (i.e., 

asthma, hay fever, bronchitis, pneumonia) by smoking status. 

Among the younger adult group ( 18 to 54 years of age), there was a significant 

difference across the smoking status groups regarding the frequencies of cough, phlegm, 

wheeze, and shortness of breath, with the highest frequencies of these symptoms among the 

current smokers (Table 4.48.1). However, in the older adult group (~55 years of age), there 

were no significant differences in the frequencies of reported cough, phlegm, wheeze, or 

shortness of breath across the three smoking status groups. Considering all adults ( ~ 18 

years) and after adjusting for age using logistic regression, a significantly larger proportion 

of current smokers had symptoms of cough or phlegm compared to ex-smokers and non

smokers. While, shortness of breath was significantly more frequent among current smokers 

compared to non-smokers, there was no significant difference between current smokers and 

ex-smokers. 

Among the younger adult group (18 to 54 years of age), there were significant 

differences in the frequencies of hay fever and pneumonia across the three smoking status 

groups (Table 4.48.2). Among the older adult group (~55 years of age), there was a 

significant difference in the frequency of pneumonia across the three groups. Considering 

all aduhs c~ 18 years) and after adjusting for age through logistic regression, a significantly 

larger proportion of ex-smokers had pneumonia compared to non-smokers, but not current 

smokers. There were no significant differences in the frequencies of asthma, hayfever, and 

bronchitis across the smoking status groups. 
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Table 4.48.1 Number (percentage) of adult respondents who reported "YES"* to the following respiratory symptoms, by smoking status and age 
cate2ory (years). 

SmokinS! Status 
Respiratory Current smoker Ex-smoker Non-smoker Chi-square Iesrt_ Loaistic Re~ression t 
Symptoms n No.(%) n No.(%) n No. (%) X 2m p Wald statistic (df) p 
Qm&h 

18-54 
~55 

All (crude) 
All (age-adjusted)§ 

Phle~mt 
18-54 
~55 

All (crude) 
AU (age-adjusted) 

Wheeze 
18-54 
~55 

All (crude) 
All (age-adjusted) 

Shortness of Breath 

137 
56 

193 

137 
56 

193 

137 
56 

193 

26 (19.0) 
9 (16.1) 

35 (18.1) 
(17.8) 1J 

24 (17.5) 
7 (12.5) 

31 (16.1) 
(15.4) ** 

13 (9.5) 
1 (1.8) 

14 (7.3) 
(6.3) 

167 
137 
304 

167 
137 
304 

167 
137 
304 

10 (6.0) 
12 (8.8) 
22 (7.2) 

(7.2) 

6 (3.6) 
11 (8.0) 
17 (5.6) 

(5.4) 

5 (3.0) 
5 (3.6) 

10 (3.3) 
(3.2) 

343 
170 
513 

344 
170 
514 

343 
170 
513 

19 (5.5) 
13 (7.6) 
32 (6.2) 

(6.4) 

11 (3.2) 
11 (6.5) 
22 (4.3) 

(4.6) 

8 (2.3) 
10 (5.9) 
18 (3.5) 

(3.8) 

24.56 
3.62 

26.04 

36.74 
# 

31.42 

13.61 
# 
5.76 

<.001 
.164 

<.001 

<.001 
.341 

<.001 

.001 

.419 

.056 

18-54 137 20 (14.6) 167 13 (7.8) 343 14 (4.1) 16.16 <.001 
~55 56 9 (16.1) 137 24 (17.5) 170 32 (18.8) 0.24 .887 
All (crude) 193 29 (15.0) 304 37 (12.2) 513 46 (9.0) 5.74 .057 

24.41 (2) <.001 

28.79 (2) <.001 

5.66 (2) .059 

AU (age-adjusted) (15.2) tt (11.8) (10.2) 6.35 (2) .042 
*This table includes individuals who have complete data for these variables. 
tChi-square test (2 degrees of freedom) used to test the association between Smoking Status (current, ex-, and non-smoker) and Respiratory Symptoms (yes, no). 
tLogistic regression to test the age-adjusted association between Smoking Status (referent group is non-smoker) and Respiratory Symptoms (yes, no). 
§Age-adjusted overall frequencies by direct standardization method using HIRF data (see reference# 118) for standard population proportions. 
~Current smokers differ significantly from the ex-smokers (Wald=l3.48, df=l,p<O.OOl) and the non-smokers (Wald=21.44, df=l,p<O.OOl). 
#An expected cell was less than 5, therefore a Fisher's exact test for 3x2 table reported. 

**Current smokers differ significantly from the ex-smokers (Wald=14.72, df=l,p<O.OOl) and the non-smokers (Wald=25.08, df=l,p<O.OOl). 
ttCurrent smokers differ significantly from the non-smokers(Wald=6.35, df=l,p=.Ol2). 



U.J 

Table 4.48.2 Number (percentage) of adult respondents who reported "YES"* to the following respiratory problems, by smoking status and age 
category (years). 

Smokim! Status 
Respiratory Current smoker Ex-smoker Non-smoker Chi-square Iestt_ Loiistic Regression t 
Symptoms n No.(%) n No.(%) n No.(%) X2m p Wald statistic (df) p 
EyerAstbma 

18-54 137 7 (5.1) 167 6 (3.6) 344 25 (7.3) 2.93 .231 
~55 56 1 (1.8) 136 5 (3.6) 170 9 (5.3) § .555 
All (crude) 193 8 (4.1) 303 11 (3.6) 514 34 (6.6) 4.00 .135 

AU (age-adjusted) , (3.7) (3.6) (6.5) 3.63 (2) .163 
Hay fever 

166 19 (11.4) 342 54 (15.8) 6.80 .033 
137 9 (6.6) 170 7 (4.1) § .182 

' ' ' 303 28 (9.2) 512 61 (11.9) 2.66 .265 
(9.4) (11.0) 2.44 (2) .296 

Bronchitis 
18-54 138 31 (22.5) 166 32 (19.3) 342 54 (15.8) 3.16 .206 
55 56 5 (8.9) 136 21 (15.4) 169 29 (17.2) 2.21 .331 

' ' 302 53(17.5) 511 83(16.2) 0.60 .741 
- (17. 7) (16.4) 0.64 (2) . 726 

Pneumonia 
18-54 138 17 (12.3) 167 31 (18.6) 341 33 (9.7) 8.08 .018 
~55 56 8 (14.3) 137 27 (19. 7) 170 16 (9.4) 6.66 .036 
All (crude) 194 25 (12.9) 304 58 (19.1) 511 49 (9.6) 15.10 <.001 

AU (age-adjusted) (13.1) (19.1) # (9.6) 14.22 (2) <.001 
*This table includes individuals who have complete data for these variables. 
tChi-square test (2 degrees of freedom) used to test the association between Smoking Status (current, ex-, and non-smoker) and Respiratory Problems (yes, no). 
tLogistic regression to test the age-adjusted association between Smoking Status (referent group is non-smoker) and Respiratory Problems (yes, no). 
§An expected cell was less than 5, therefore a Fisher's exact test for 3x2 table reported. 
,Age-adjusted overall frequencies by direct standardization method using HIRF data (see reference # 118) for standard population proportions. 
#Ex-smokers differ significantly from the non-smokers (Wald=14.16, df=1, p<0.001). 



4.4.2 Current Residence and Respiratory Health 

Tables 4.49.1 and 4.49.2 show the age-specific frequency distributions of respiratory 

symptoms (i.e., cough, phlegm, wheeze, shortness of breath) and respiratory problems (i.e., 

asthma, hay fever, bronchitis, pneumonia) by current residence status. Statistical 

comparisons were made between those residents who reported currently living on a farm 

or in town most of the time. 

There were no statistical differences in the age-stratified or the age-adjusted 

frequency distributions for cough, phlegm, wheeze, or shortness of breath between the 

current farm-dwelling and town-dwelling individuals (Table 4.49.1). 

There were no statistical differences in the age-stratified or the age-adjusted 

frequency distributions for asthma, hayfever, or pneumonia between the current farm

dwelling and town-dwelling individuals (Table 4.49.2). However, among the youngest age 

group ( ~ 17 years of age), a significantly higher proportion of town-dwelling children had 

a history of bronchitis compared to the farm-dwelling children. Considering all individuals 

and after adjusting for age using logistic regression, a significantly higher proportion of 

current town-dwellers had a history of bronchitis compared to the current farm-dwellers. 

Among the youngest age group ( ~ 17 years of age), a higher frequency of a history 

of asthma was observed in the current town-dwelling children (13.2%) compared to the 

farm-dwelling children (8.7%), but the chi-square test was not statistically significant. 
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Table 4.49.1 Number (percentage) of respondents who reported "YES"* to the following respiratory symptoms, by current residence and age 
cate2ory (years). 

Cllli~nt R~sid~nc~ Chi-sQUar~ I~srt _ 
Respiratory Eann I own Both (Farm vs. Town only) Logistic R~2mssiont 
s~~toms n No. {%l n No. {%l n No. {%l 2 Xm 1!. Wald statistic { df) l!. 
CmWl 
~17 263 4 (1.5) 121 5 (4.1) 9 0 (0.0) § .147 
18-54 414 35 (8.5) 223 18(8.1) 12 2 (16.7) 0.03 .868 
:?:55 170 15 (8.8) 175 15 (8.6) 19 4 (21.1) 0.01 .934 
All (crude) 847 54 (6.4) 519 38 (7.3) 40 6 (15.0) 0.46 .498 
AU (age-adjusted) , (6.4) (7.0) 0.10 (1) .754 

Phlegm 
~17 263 2 (0.8) 121 0 (0.0) 9 0 (0.0) § 1.000 
18-54 414 23 (5.6) 223 15 (6.7) 12 3 (25.0) 0.35 .552 
:?:55 170 13 (7.6) 175 14 (8.0) 19 2 (10.5) 0.01 .903 
All (crude) 847 38 (4.5) 519 29 (5.6) 40 5 (12.5) 0.84 .360 

AU (age-adjusted) (4.7) (5.0) 0.13 (1) .721 
Wheeze 
~17 263 3 (1.1) 121 5 (4.1) 9 0 (0.0) § .115 
18-54 414 12 (2.9) 223 12 (5.4) 12 2 (16.7) 2.46 .117 
:?:55 170 8 (4.7) 175 6 (3.4) 19 2 (10.5) 0.36 .548 
All (crude) 847 23 (2.7) 519 23 (4.4) 40 4 (10.0) 2.91 .088 
AU (age-adjusted) (2.9) (4.4) 2.37 (1) .124 

Shortness of Breath 
~ 17 263 1 (0.4) 121 1 (0.8) 9 0 (0.0) § .531 
18-54 414 26 (6.3) 223 19 (8.5) 12 2(16.7) 1.11 .293 
:?:55 170 27 (15.9) 175 34 (19.4) 19 4 (21.1) 0.75 .388 
All (crude) 847 54 (6.4) 519 54 (10.4) 40 6 (15.0) 7.18 .007 

AU (age-adjusted) (7.2) (9.3) 1.97 (1) .160 
*This table includes individuals who have complete data for these variables. 
t Chi-square test (I degree of freedom) used to test the association between Current Residence (farm, town) and Respiratory Symptoms (yes, no). 
t Logistic regression to test the age-adjusted association between Current Residence (referent group is town) and Respiratory Symptoms (yes, no). 
§When an expected cell was less than 5, a 2-tailed Fisher's exact test was used. 
,Age-adjusted overall frequencies by direct standardization method using HIRF data (see reference# 118) for standard population proportions. 



Table 4.49.2 Number (percentage) of respondents who reported "YES"* to the following respiratory problems, by current residence and age 
catego!I {!ears}. 

Currmt R~sidenc~ Chi-sQllar~ I~stt _ 
Respiratory Eann I own B!Jtb (Fannvs.Town only) L!Jgistic R~"r~ssi!Jnt 
Problems n No.!%} n No.{%} n No.(%} 2 Xm e. Wald statistic { df) e. 
EYer Asthma 

:5:17 263 23 (8.7) 121 16 (13.2) 9 1(11.1) 1.82 .177 
18-54 414 23 (5.6) 223 12 (5.4) 12 3 (25.0) 0.01 .927 
255 170 9 (5.3) 175 5 (2.9) 19 1 (5.3) 1.34 .247 

All (crude) 847 55 (6.5) 519 33 (6.3) 40 5 (12.5) 0.01 .917 
AU (age-adjusted)§ (6.5) (7.1) 0.10 (1) .756 

HayEever 
:5:17 263 23 (8.7) 121 10 (8.3) 9 0 (0.0) 0.02 .876 
18-54 412 51 (12.4) 223 31 (13.9) 12 1 (8.3) 0.30 .585 
2 55 170 12 (7.1) 175 10 (5.7) 19 0 (0.0) 0.26 .609 
All (crude) 845 86 (10.2) 519 51 (9.8) 40 1 (2.5) 0.04 .834 

\0 AU (age-adjusted) (9.7) (9.8) 0.01 (1) .903 
0'\ 

BrQnchitis 
~17 263 43 (16.3) 121 34 (28.1) 9 1 (11.1) 7.13 .008 
18-54 412 70 (17.0) 223 44 (19.7) 12 3 (25.0) 0.74 .390 
255 168 25 (14.9) 175 28 (16.0) 19 2 (10.5) 0.08 .774 
All (crude) 843 138 (16.4) 519 106 (20.4) 40 6 (15.0) 3.59 .058 
AU (age-adjusted) (16.2) (21.2) 4.67 (1) .031 

PnelllUQnia 
:5:17 263 23 (8.7) 121 11 (9.1) 9 0 (0.0) 0.01 .912 
18-54 414 52 (12.6) 223 27(12.1) 12 2 (16.7) 0.03 .869 
255 170 24 (14.1) 175 25 (14.3) 19 2 (10.5) <0.01 .964 
All (crude) 847 99 (11.7) 519 63 (12.1) 40 4 (10.0) 0.06 .803 
AU ~age-adjusted) (11.8) (11.8) <0.01 (1) .969 

*This table includes individuals who have complete data for these variables. 
tChi-square test (1 degree of freedom) used to test the association between Current Residence (farm, town) and Respiratory Problems (yes, no). 
t Logistic regression to test the age-adjusted association between Current Residence (referent group is town) and Respiratory Problems (yes, no). 
§Age-adjusted overall frequencies by direct standardization method using HIRF data (see reference # 118) for standard population proportions. 



4.4.3 Household Farming Status and Respiratory Health 

Tables 4.50.1 and 4.50.2 show the age-specific frequency distributions of respiratory 

symptoms (i.e., cough, phlegm, wheeze, shortness of breath) and respiratory problems (i.e., 

asthma, hay fever, bronchitis, pneumonia) by household fanning status. All of the 

households (n=22) that reported living both in town and on a farm also reported operating 

a fann, and therefore, the individuals (n=43) from these households fell into the household 

farming category. 

There were no statistical differences in the age-stratified or the age-adjusted 

frequency distributions for cough or phlegm between individuals from farming households 

and non-farming households (Table 4.50.1 ). However, there were statistical differences in 

the age-adjusted frequency distnbutions for wheeze and shortness ofbreath between the two 

groups, with a significantly higher frequency of wheeze among the younger adults (18 to 54 

years of age) living in non-farming households. 

There were no statistical differences in the age-stratified or the age-adjusted 

frequency distributions for asthma, hay fever, or pneumonia between individuals from 

farming households and non-fanning households (Table 4.50.2). However, there were 

statistically significant differences in the age-adjusted frequency distributions for bronchitis 

between the two groups. For comparisons involving children ( ~ 17 years of age) and 

younger adults (18 to 54 years of age), children and younger adults living in non-farming 

households had a significantly higher frequency of bronchitis compared to those living in 

farming households. 

Among the youngest age group ( ~ 17 years of age), similar frequencies of a history 

of asthma were seen between the children in farming households (10.2%) and non-farming 

households (10.8%). 
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Table 4.50.1 Number (percentage) of respondents who reported "YES"* to the following respiratory symptoms, by household farming status 
and age category {years}. 
Respiratory Fannin~ Household Non-Fanning Housebold Chi-SQJiare Testt _ Logistic Re~ressiont 
Symptoms n No.(%) n No. (%) X 2m p Wald statistic (dt) p 
C!mgh 
~17 

18-54 
314 5 
500 41 
228 19 

(1.6) 
(8.2) 
(8.3) 
(6.2) 
(6.2) 

1042 65 

314 1 (0.3) 
501 28 (5.6) 
228 18 (7.9) 

1043 47 (4.5) 
(4.6) 

314 5 (1.6) 
500 16 (3.2) 
228 10 (4.4) 

1042 31 (3.0) 
(3.1) 

74 
137 
125 
336 

74 
137 
125 
336 

74 
137 
125 
336 

4 (5.4) 
12 (8.8) 
14 (11.2) 
30 (8.9) 

(8.4) 

1 (1.4) 
12 (8.8) 
10 (8.0) 
23 (6.8) 

(6.3) 

3 (4.1) 
10 (7.3) 
6 (4.8) 

19 (5.7) 

§ 
0.04 
0.78 
2.87 

§ 
1.84 

<0.01 
2.89 

§ 
4.62 
0.03 
5.22 

.072 

.834 

.376 

.091 

.345 

.175 

.972 

.089 

.181 

.032 

.858 

.022 

1.64 (1) .201 

1.34 (1) .247 



\0 
\0 

Table 4.50.2 Number (percentage) of respondents who reported "YES"* to the foUowing respiratory problems, by household farming status and 
age catego!J: {!ears}. 
Respiratory Eannin2 HDW2~hold Non-Eannin2 Hous~hold Chi-sQUat~ I~stt Logistic R~2mssiont 
Problems n No.{%} n No.{%} 2 Xm !!. Wald statistic ! d!} 12. 
Ever Asthma 
~17 314 32 (10.2) 74 8 (10.8) 0.02 .875 
18-54 502 28 (5.6) 136 9 (6.6) 0.21 .645 
~55 227 10 (4.4) 125 5 (4.0) 0.03 .857 
All (crude) 1043 70 (6.7) 335 22 (6.5) 0.01 .927 
AU (age-adjusted)§ (6.7) (7.1) 0.09 (1) .763 

Hay fever 
~17 316 28 (8.9) 74 5 (6.8) 0.34 .558 
18-54 500 59 (11.8) 136 23 (16.9) 2.49 .115 
~55 228 15 (6.6) 125 7 (5.6) 0.13 .716 
All (crude) 1044 102 (9.8) 335 35 (10.4) 0.13 .718 

AU (age-adjusted) (9.4) (10.6) 0.54 (1) .461 
Bronchitis 
~17 316 52 (16.5) 74 26 (35.1) 13.08 <.001 
18-54 499 79 (15.8) 137 37 (27.0) 9.00 .003 
~55 227 29 (12.8) 124 24 (19.4) 2.70 .099 
All (crude) 1042 160 (15.4) 335 87 (26.0) 19.41 <.001 
AU (age-adjusted) (15.2) (27.3) 22.02 (1) <.001 

Pneumonia 
~ 17 316 27 (8.5) 74 7 (9 .5) 0.06 .802 
18-54 499 62 (12.4) 137 19 (13.9) 0.20 .653 
~55 228 28 (12.3) 125 21 (16.8) 1.38 .240 
All (crude) 1043 117 (11.2) 336 47 (14.0) 1.86 .172 
AU (age-adjusted) (11.2) (13.4) ___ __ 1.25 (1) .264 

*This table includes individuals who have complete data for these variables. 
t Chi-square test (I degree of freedom) used to test the association between Farming Household Status (farming, non-farming) and Respiratory Problems (yes, no). 
t Logistic regression to test the age-adjusted association between Household Farming Status (referent group is non-farming) and Respiratory Problems (yes, no). 
§Age-adjusted overall frequencies by direct standardization method using HIR.F data (see reference# 118) for standard population proportions. 



4.4.4 Bivariate Analysis of Current Residence and Household Farming 

Status with Age, Sex and Smoking Status 

The preceding section presented frequencies for the various respiratory symptoms 

and problems by smoking status, current residence, and household farming status. This 

section examines the potential confounding effect of age, sex and smoking status. 

Table 4.51 shows that in the overall adult sample, there was no significant difference 

in the mean age of the males and females. However, when the sample population was 

grouped by current residence, a Scheffe125 test showed that the fann resident group 

(47.5±14.3 years) was significantly younger than the town resident group (51.7±17.4 years) 

and the group that resided in both town and a farm (58.1±15.7 years). The farming group 

(48.1±14.9 years) was significantly younger than the non-farming group (52.9±17.6 years). 

There was no significant interaction effect of sex and current residence, or of sex and 

household farming status, on age. 

Table 4.52 shows that among the adults, the history of smoking differs between the 

men and the women. When the sample was stratified by current residence, town-dwellers 

more often reported being a current smoker or an ex-smoker compared to farm-dwellers. 

Male town-dwellers reported being a current smoker or an ex-smoker significantly more 

often than male fann-dwellers. A similar pattern was seen for females, but there was no 

statistically significant difference. When the adults were grouped by household fanning 

status, individuals from the non-fanning households more often reported being a current 

smoker or an ex-smoker than individuals from the farming households. Males from the non

farming households reported being a current smoker or an ex-smoker significantly more 

often than males in the farming households. A similar pattern was seen for females, but 

there was no statistically significant difference. 
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Table 4.51 Mean Age and standard deviation(s.d.) of the adults (::?:18 years of age) by sex, current residence and household farming status. 

Males Eemal~ Iota! Results ofANQV A 
Group n Mean (±s.d.) n Mean (±s.d.) n Mean (±s.d.) Variables F -statistic* p 

..&xt 511 49.3 (±15.1) 499 49.7 (±15.8) 1010 49.5 (±15.9) Sex F1.10o8= 0.11 .735 

CWient Residence~ 
Farm 301 47.7 (±14.7) 279 47.3 (±13.8) 580 47.5 (±14.3)§ Residence F2,1004 = 13.15 <.001 

Sex F1,1004 = 0.01 .910 
Town 195 51.1 (±17.2) 204 52.2 (±17.7) 399 51.7 (±17.4) 

Residence x Sex F2,1004 = 0.27 .760 
Both 15 58.1 (±17.7) 16 58.1 (±14.1) 31 58.1 (±lil) 

1010 49.5 (±15.9) 

Household Eannin~ Statu~ 
Farming 376 48.3 (±15.1) 351 48.0 (±14.7) 727 48.1 (±14.9) Farming F 1,985 = 17.40 <.001 

Sex F 1,985 = 0.08 .777 
Non-Farming 126 52.4 (±18.0) 136 53.3 (±17.3) 262 52.9 (±.l.L6) 

989 49.4 (±15.8) Farming x Sex F 1,985 = 0.30 .582 

* ANOVA, to test for a significant difference in the age distribution in the adult population across groups (sex, sex and current residence, sex and household fanning status). 
tData missing for 35 individuals regarding age or sex. 
tData missing for 35 individuals regarding age, sex or current residence. 
§Scheffe post hoc multiple comparison, the mean age of the Fann group significantly differs from the mean age of the Town and Both groups ( « level=0.05). 
~ta missing for 59 individuals regarding age, sex or household fanning status. 
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Table 4.52 Distribution of Smoking status among the adults(~ 18 years of age) by sex, current residence, and household farmin~ status. 
Current smoker Ex-smoker Non-smoker Chi-square Test* 

Group _______ n ___ No. (%) No.(%) No.(%) ___ X2
l2L p 

~t 
Male 
Female 

Current Resiciencet 
Overall Fann 

Males 

Females 

Town 

Fann 
Town 

Fann 
Town 

Household Fartllina Status§ 

509 
499 

583 
399 

300 
195 

279 
204 

Overall Fanning 729 
Non-Fanning 262 

Males Fanning 374 
Non-Fanning 126 

103 (20.2) 
91 (18.2) 

92 (15.8) 
93 (23.3) 

49 (16.3) 
50 (25.6) 

43 (15.4) 
43 (21.1) 

124 (17.0) 
63 (24.0) 

65 (17.4) 
34 (27.0) 

177 (34.8) 
126 (25.3) 

164 (28.1) 
137 (34.3) 

94 (31.3) 
81(41.5) 

69 (24.7) 
56 (27.5) 

202 (27.7) 
96 (36.6) 

121 (32.4) 
55 (43.7) 

229 (45.0) 
282 (56.5) 

327 (56.1) 
169 (42.4) 

157 (52.3) 
64 (32.8) 

167 (59.9) 
105 (51.5) 

403 (55.3) 
103 (39.3) 

188 (50.3) 
37 (29.4) 

Females Fanning 351 59 (16.8) 80 (22.8) 212 (60.4) 
Non-Fanning 136 29 (21.3) 41 (30.1) 66 (48.5) 

14.73 <.001 

18.95 < .0001 

18.68 < .0001 

3.93 .140 

19.79 < .0001 

16.96 < .001 

5.66 .059 

*Chi-square test with 2 degrees of freedom used to test the association between Smoking Status (current, ex-, and non-smoker) and three groupings (sex, current residence, 
and household fanning status). 
t Data missing for 3 7 individuals regarding age, sex or smoking status. 
tAdults (n=31) who reported living in both town and farm were excluded; data missing for 3 7 individuals regarding age, sex, smoking status or current residence. 
§Data missing for 58 individuals regarding age, sex, smoking status or household farming status. 



4.4.5 Household Smoking Status and Respiratory Health in Children 

Table 4.53 shows the distribution of households, adults and children by household 

smoking status. The majority of households (72. 7%) reported no current smokers. Of the 

150 currently smoking households, there was one current smoker in 101 of the households, 

and two or more current smokers in 49 of the households. Just over a third of the 

households were classified as lifetime non-smoking households, that is, no one who lived 

in the household at the time of the Community Canvass, was given a history of ever having 

smoked. 

Table 4.53 Distribution of households, adults, and children (s: 17 years of age)* by household 
smoking status. 

HWJsf:bold'i Adults Children 
Household Smoking Status No.(%) No.(%) No.(%) 

Current Smoker(s) in Household 150 (27.3) 294 (29.0) 134 (34.1) 

Ex-smoker(s) in Household, but 207 (37.7) 397 (39.2) 133 (33.8) 
no current smoker( s) 

Lifetime Non-smoker(s) in 192 (35.0) 323 (31.8) 126 (32.1) 
Household 

TOTAL 549 (100.0) 1014 (100.0) 393 (100.0) 
*Data missing for 31 individuals regarding age. 

4.4.6 Clustering of Asthma in Families 

Table 4.54 displays some characteristics of the households in the study in which two 

or more cases of asthma were reported. These 13 households all contained two adults and 

a varying number of children. It is a simple multi-level descriptive exploration of household 

environmental factors and asthma, a disease that may have an ecogenetic etiology. Of the 

13 households with more than one case of reported asthma, at least one parent and one child 

had asthma in nine households and, in the other four households, only the children had 

asthma. Interestingly, all four of these households contained either a current or ex-smoker. 

Among the nine households with a parent and child pattern of asthma, only one contained 

a current smoker and two were ex-smoking households. 
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Table 4.54 Characteristics of households with two or more cases of re~orted asthma. 
HWls~hold Enyironm~nt Individuals l£ith R~ormd Asthma 

HQWlehold Smoking Fanning? Current Age Sex Smoking Relation-
No. Size* Status Residence Status shiE! 
# 1 7 no yes fimn 47 M no parent 

42 F no parent 
16 F no child 
6 M no child 

# 2 6 no yes fimn 38 F no parent 
18 F no child 
17 F no child 
15 M no child 

# 3 4 ex-smoking yes town 43 M ex-smoker parent 
10 M no child 
8 M no child 

#4 6 ex-smoking yes fann 10 F no child 
8 F no child 
6 F no child 

# 5 4 ex-smoking yes fimn 40 M ex-smoker parent 
5 M no child 

# 6 4 no yes fimn 40 M no parent 
13 M no child 

# 7 6 no yes farm 33 M no parent 
3 M no child 

# 8 5 no yes fimn 42 F no parent 
16 M no child 

# 9 4 no yes fimn 41 F no parent 
17 F no child 

# 10 6 current yes fimn 40 M ex-smoker parent 
smokins 12 M no child 

# 11 5 ex-smoking no town 20 M no child 
17 F no child 

# 12 5 current no town 10 M no child 
smokins 7 M no child 

# 13 6 current yes farm 12 F no child 
smokins 9 F no child 

*Household size is the nwnber of individuals who were reported to reside in the respondent household during 
the Community Canvass period. 
t Alll3 households reported having a husband and wife and any nwnber of sons and daughters. It is not known 
if family members are blood-related. 
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Chapter 5 

DISCUSSION 

5.1 Highlights of the Results 

5.1.1 The Environment 

Most of the farm-dwelling households in the study indicated a community source 

(i.e., comnrunity reservoir or community well) as their main source of drinking (71.0%) or 

washing water ( 50.9% ), suggesting that many farm-dwelling households hauled their water 

from the community source to the farm. Compared to town households, more farm-dwelling 

households used a private well or private dugout as the main source of drinking 

(farm=24.7%, town=3.0%) or washing water (farm=45.9%, town=0.4%). Further, most 

(70.1%) of these households that used a private well or private dugout reported not treating 

the drinking water. These results raise potential concern, considering that untreated prairie 

water sources, especially those providing surface water (e.g., reservoir or dugout), may 

contain anthropogenic or naturally-occurring contaminants (e.g., heavy metals, other 

chemical elements, nitrates, cyanobacterial toxins, agrochemicals, microbes and parasites) 

that are known to pose a potential risk to human health. 75
•
76 Multi-barrier water treatment 

methods 135 are recommended by rural water quality experts to ensure clean, safe and 

aesthetic water for domestic purposes in rural households, but these water treatment 

systems require a high level of maintenance and can be very costly. The Guide to Farm 

Practice in Saskatchewan 136 recommends that a chemical analysis be performed on all new 

wells, and that surface water (i.e., private dugout) be filtered and chlorinated prior to use 

for human consumption. At the time of the study, a community pipeline was planned that 

would lead from a nearby lake to any household, including those on farms, in one of the 

rural municipalities in the study area for a fee, providing access to a treated water source 

of high quality. 

Most of the farming households in the study and very few of the non-farming 
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households indicated the occupational use of herbicides, insecticides, fungicides, granular 

fertilizer or manure. However, similar proportions of fanning and non-farming households 

indicated the home or garden use of herbicides, insecticides, fungicides and manure. A 

higher proportion of non-fanning households than farming households indicated the home 

or garden use of granular fertilizer and liquid fertilizer. These results show that members of 

the non-farming households also came into regular contact with agrochemicals. In the 1994 

National Household Environment Survey, 121 among the Saskatchewan respondent 

households with a yard, lawn or garden, 37.2% reported the use of chemical pesticides and 

57.0% reported the use of chemical fertilizers in the year prior to the study, and these 

Saskatchewan figures were among the highest of all the provincial figures. 

Table 4.28 shows the reported number of acres treated with agrochemicals by a 

household member or a commercial applicator in the growing season prior to the study 

period. For each agent, the range of responses was large indicating the diversity in the 

quantity of agrochemicals used by the respondent farming households. This diversity in use 

may reflect the size of the fann, the type of crops produced, or the demand for agrochemical 

use in that particular growing season due to weather or infestation. 

Almost one-third of the town households (31. 7%) operated a farm, whereas some 

of the farm-dwelling households (3 .5%) did not operate a farm. All 22 households that 

reported living both in town and on a farm operated a farm. These results suggest that 

reported current residence and reported household farming status might not measure the 

same physical environmental aspects of rural life and that each may not be a reliable proxy 

indicator for the other. For example, a farming household that resides in town may not be 

exposed to the same environment as a fanning household that resides on the farm. 

Therefore, in exploring the environmental context of this particular rural population, it is of 

interest to make the distinction between farm residence and farming. 

Comparing the distribution of age and sex between groups, divided by current 

residence and household farming status, demonstrates some heterogeneity of this sample 

rural population. Among the children ( ~ 17 years of age) in the study, 81.0% of the children 

were members of farming households, but not all of these children lived on a farm (66.9%), 

which suggests that children from farming households may experience dissimilar 

environmental contexts. Similarly, among all age groups, 75.6% of individuals in the study 
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were members of farming households, but not all of these individuals lived on a farm 

(60.1 %). Further, compared to the other age groups, the oldest age group(~ 71 years of 

age) were least likely to be members of farming households (52.5%) or live on a farm 

(32.5%), followed by the youngest adult group (18-34 years of age) in which 68.9% were 

members of farming households and 54.8% lived on a farm. 

5.1.2 General Health Status 

As expected and consistent with many studies, increasing frequencies of certain 

chronic health problems (i.e., high blood pressure, heart disease, diabetes, vision and 

hearing) were reported with increasing age. Regarding the general Canadian population, 

resuhs from Statistics Canada's 1994-95 National Population Health Study and the Canadian 

Heart Health Surveys (1986 to 1992) revealed a similar increase in disease frequency with 

increasing age for high blood pressure137
•
138

•
139 heart disease, 137

•
138 rheumatoid arthritis, 137

•
138 

and diabetes, 137
•
138

•
139 as well as cancer, 138 vision138 and hearing problems.138 Based on the 

Canadian Heart Health Surveys, high blood pressure and diabetes were strongly related to 

body mass index (B:M1)139 and, based on the same surveys, Reeder et al.140 observed that in 

Western Canada, the prevalence of obesity (indicated by BMI greater than or equal to 27 

kg/m2
) was significantly higher in rural men and women compared to their urban 

counterparts. The Community Canvass survey asked for a lifetime history of the problem; 

the lifetime prevalence of certain diseases is likely to increase with age. The age-related 

prevalence of chronic health problems such as arthritis, high blood pressure, diabetes, and 

heart disease raise potential concerns regarding the subsequent needs of the aging 

population for health care services, pharmaceuticals, and physical and social support around 

the home and in the community. 

In contrast, also as expected, 141 skin allergies, hayfever and bronchitis were most 

commonly reported in the younger age groups (i.e., s 17 and 18-34 years of age) whereas 

the frequencies of these diseases declined in the older age groups. 

As expected, this study found an increased frequency of general health concerns in 

the older age groups. Forgetfulness, insomnia, clumsiness, and mild confusion or 

disorientation are known to be associated with increasing age.142 

The distribution of the general health problems by sex were similar to findings in 

other population-based studies, where women reported higher frequencies of rheumatoid 
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arthritis, 137 high blood pressure, 138 and headaches, 137
•
138 while men reported higher 

frequencies of heart disease, 137
'
138 and diabetes. 137

•
138 In this study, women reported having 

depression and insomnia more frequently than men, although men and women reported 

similar frequencies of anxiety and stress. A study of depression 143 based on the 1994-95 

National Population Health Smvey observed higher frequencies of self-reported depression 

among women compared to men across all age groups. 

Table 4.42 shows the frequencies and types of cancer reported by men and women 

in the sample. These values reflect the number of individuals who were living with cancer 

at the time of the study. The prevalence of cancer reflects the incidence of cancer as well 

as the prognosis, which differ for each type of cancer.144 In this study, the most commonly 

reported cancer among women was breast cancer, and among men was prostate cancer. This 

is not surprising because breast and prostate cancers are frequently occurring and have 

relatively higher survival rates compared to other cancers.145 By contrast, lung cancer is a 

frequently occurring cancer, but its lower survival rates (using the 1980-1986 data, 145 it was 

estimated that the relative survival rate after five years for trachea, bronchus and lung cancer 

among men was 11.21%, and among women was 17.09%) in both sexes result in lower 

prevalence rates. Two women and one man reported a history of lung cancer in this study. 

5.1.3 Health, Smoking and Environment 

Tables 4.44 through 4.46 show observed differences in the frequencies of certain 

health problems and concerns between the town and farm groups, and between the 

household fanning and non-farming groups. The bivariate analysis in Tables 4.51 and 4.52 

revealed significant differences in the age and smoking status by current residence and by 

household farming status. Compared to the farm-dwelling group, the town-dwelling group 

was significantly older and included more current and ex-smokers. Compared to the farming 

population, the non-farming population was significantly older and included more current 

and ex-smokers. These differences in age and smoking status might partially explain the 

observed differences in the general health status of these groups. 

Among the oldest age group (~55 years of age), the current smokers less frequently 

reported having wheeze, shortness of breath, asthma, and bronchitis than ex-smokers or 

non-smokers, and less frequently reported having pneumonia than ex-smokers. These results 
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suggest that, among the older adults, those that experience better respiratory health (i.e., 

reported fewer respiratory symptoms and problems) might continue smoking. 

Overall, in the adult population, ex-smokers more frequently reported ever having 

pneumonia compared to current smokers or non-smokers. However, due to the cross

sectional study design, it is not known if indviduals were more likely to quit smoking after 

an event of pneumonia, or if they were more likely to experience pneumonia as a result of 

smoking in the past. 

Among the adults in this study, the frequencies of a history of asthma were similar 

between men (5.5%) and women (5.0%). A similar prevalence of asthma among men (4.9%) 

and a slightly lower prevalence of asthma among women (2.9%) were observed in a 

previous rural Saskatchewan study .102 

In this study, the frequency of ever having asthma (named "ever asthma") among the 

youngest age group(~ 17 years of age) was 10.2%. In a study of childhood asthma146 in 

rural Saskatchewan, similar frequencies were observed for ever asthma in children aged 6 

through 11 years (10.6%) and children aged 12 through 17 years (10.2%). 

There were interesting observations among the youngest age group ( ~ 17 years of 

age) regarding asthma when the children were grouped by current residence or by household 

fanning status. Town children (13.2%) were more frequently reported to have had asthma 

compared to farm-dwelling children (8.7%). A similar observation for asthma was made in 

a previous Saskatchewan study147 where non-rural (towns between 1000 and 6000 

population) children (aged 5 to12 years) had higher frequencies of current asthma and ever 

asthma compared to rural children. When the children in the PECOS Community Canvass 

smvey111 were regrouped by household farming status, the frequencies of reported asthma 

were similar for the children of fanning households (10.2%) compared to non-fanning 

households (10.8%). These results suggest that there may be some association between 

current residence, household farming status and ever having asthma in the children of this 

study population. Perhaps, some of the children of fanning households with a history of 

asthma have moved from a farm to town. Further investigation is required to determine how 

rural residence is associated with the childhood prevalence of asthma. 

Interestingly, the association between non-fanning household status and the reported 

frequency ofbronchitis (Wald statistic=22.02, df=1, p<.001) among the overall population 
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remained statistically significant after adjusting for age using logistic regression. Further 

investigation is needed in order to understand why individuals from the non-farming 

households more frequently reported a history of bronchitis compared to individuals from 

the famring households across all age groups. Contrastingly, a Saskatchewan study72 

observed a higher prevalence of chronic bronchitis in male and female grain farmers than 

their non-farming counterparts. 

In keeping with the ecological approach based on the PHP model, 41 it was of interest 

for the author to explore the respiratory health of the children in the study and their 

exposure to environmental tobacco smoke within the household. An attempt was made to 

classify the households by applying the individual-level smoking status at the household 

level. A problem, however, occurred with the household classification of smoking status 

among the ex-smoking household group. A household was classified as ex-smoking if there 

were no current smokers, and someone currently living in the household was indicated to 

be an ex-smoker. Because household members can change over time, it is not known if the 

current members (i.e., children and spouse) were present when the ex-smoker did smoke. 

The ex-smoker might have smoked before or after the marriage, before or after the birth of 

the children and, therefore, the actual exposure dates and the duration of the children's or 

spouse's indirect smoking exposures are not known. Based on the questions in this study, 

the current household smoking environment was identified, but the past history of smoking 

within the study households cannot be determined. It is possible to examine the family 

history of environmental smoking exposure for all family members, but appropriate 

questions need to be asked, and then an exploration of children's respiratory health and 

household smoking status would be possible. 

Table 4.54 displays characteristics of the households in which two or more cases of 

asthma were reported. The PECOS Comnnmity Canvass survey111 collected information on 

all family members, so it was possible to attempt a simple multi-level (i.e., individual and 

household level) description of environmental factors that may play a role in the 

development of asthma. Ecogenetic etiology is defined as a genetic predisposition for a 

certain disease, where the expression of the disease depends on exposure to certain 

environmental conditions.113 Asthma is a good example of a condition that may have an 

ecogenetic etiology. Most individuals with asthma (approximately 60%) also have atopy 
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(i.e., an inheritied tendency to over-produce IgE antibodies to common environmental 

allergens which may present rhinitis, skin allergy, or hayfever141 
). Children of parents who 

have atopy are more likely to have atopy, and it is likely that one would observe asthma 

among the progeny of adults who have asthma. On the other hand, if asthma was only 

observed among the children, it might suggest that some environmental condition may have 

played a major role in the etiology of asthma. However, the author recognizes that an 

ecogenetic analysis of the family clustering of asthma in this study was limited because: ( 1) 

the study design was not intended for a multi-level statistical analysis, (2) the sample size 

was inadequate, and (3) among other missing infonnation, atopy was not confirmed by a 

serum lgE test. 

5.2 Use of the PHP Model and an Ecological Approach to the Analysis 

5.2.1 PHP Model 'Checklist' from the Proposal 

Hamilton and Bhatti's Population Health Promotion (PHP) model41 (Figure 2.3 on 

page 12) was intended to help guide the analysis for this thesis research. The tri-faceted PHP 

model merges various population levels of inquiry (i.e., individual, family, community, 

sector, and society) with various health determinant research areas, and suggests 

implications for action. The following is a summary of the objectives that were met as 

outlined in the proposal. 

In reference to the top of the PHP model, most of the analyses were reported at the 

individual and the family levels. However, other levels of inquiry were explored. 

Descriptive comparisons were performed at a community level (e.g., farm residents and 

town residents), and at an agricultural sector level (e.g., household farming and non-farming 

status). On a more general level, some of the descriptions of the entire sample were at the 

society level (e.g., rural southern Saskatchewan). This part of the PHP model was mostly 

helpful in the conceptual organization of the variables from the survey and the establishment 

of themes for the results section. Although the survey was not purposely designed for a 

multi-level analysis, the PHP model was a reminder that a particular variable of the 

household survey might be explored at the individual level (e.g., bronchitis) or required an 

exploration at a different ecologicalleve~ such as at the household level (i.e., drinking water 

supply). Exploring the survey data from an ecological or multi-level perspective may help 
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to understand the relationship between health and the rural way of life for the target 

population. 

In reference to the left side of the PHP model, the primary health determinant area 

of interest to the author was the physical environment, where a description was provided 

of the residence history, agricultural practices, occupational and domestic agrochemical 

exposures, water supply and treatment, and smoking history of the sample. There was an 

exploration of the other health determinant areas including social status (i.e., marital status, 

occupation, education), social support networks (i.e., type of families, size ofhouseholds, 

town or farm residence), education (i.e., highest level of education), working conditions 

(i.e., occupation(s), occupational agrochemical exposure), biology and genetics (i.e., family 

clustering of asthma), personal health practices (i.e., smoking history), and healthy child 

development (i.e., children's health status, household exposure to agrochemicals, smoking 

and fanning). This health determinants side of the PHP model was, again, most helpful in 

conceptualizing the variables according to the health promotion literature. However, the 

variables can be categorized into more than one health determinant area. For example, 

smoking status is not only a reflection of personal health practices, but also may be 

categorized into healthy child development, or into the physical environment, depending 

on the level of inquiry and the target population. There was difficulty in operationalizing this 

side of the model regarding the data analysis. 

The right side of the PHP model outlines action strategies to promote the health of 

populations. The descriptive infonnation resulting from the survey may be used as evidence 

to strengthen community action and build healthy public policy regarding water quality 

issues in the study area (e.g., the establishment of community water pipelines to every 

residence). Further, the results regarding respiratory health and smoking status are an 

addition to the existing and extensive body of knowledge regarding the influence of smoking 

on health, and this knowledge may be used as a health promotion or educational tool to 

encourage the creation of supportive environments (e.g., anti-smoking by-laws) and the 

development of personal skills (e.g., smoking cessation programs). The action strategies 

outlined in the PHP model potentially apply to multiple aspects of the study results. 

However, at this simplified level, it is difficult to understand how the knowledge gained in 

this study will actually be incorporated into action strategies that theoretically lead to the 
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improvement of health. The model contributed very little to the analysis but was an asset in 

keeping a public health perspective to the survey. 

5.2.2 Use of an Existing Data Set and Post Hoc Analysis 

The survey data were collected before this thesis project was started and before the 

PHP model was developed. There were limitations and benefits to this post hoc analysis. 

The author was spared much time and effort because the study was designed, the 

questionnaire was developed and tested, and the data were collected before the thesis 

project was initiated. However, the author was not able to contribute to the content or style 

of the survey, selection of the target population, or the data collection approach. Further, 

the author had to fit the data analysis to the existing survey design and data. 

The original objective of the PECOS Community Canvass survey111 was that the 

population-based household questionnaire would be used to describe the study population 

in regards to demographic, geographical, behavioral and environmental factors which, in 

turn, would provide a context for a subsequent hypothesis-testing study involving a smaller 

subset of the study population. As a thesis project, the author proposed to fulfill the original 

descriptive study objectives and to further explore the data using an ecological approach. 

Given that the survey collected various information at two levels (i.e., at the household 

level, and at the individual level), it was of interest to the author to attempt a multi-level 

approach to the analysis based on an ecological framework using the Population Health 

Promotion (PHP) Model. 41 

The PHP model is based on the concept that the health of individuals and groups is 

determined by nrultiple factors and at multiple levels of societal organization. The model is 

intended to be relevant to all Canadians and as a result, failed to highlight some of the more 

particular determinants that can shape rural family health (i.e., the physical isolation, the 

close-knit neighbors and social networking, the global economic forces on input costs and 

prices for products, decision-making in farming practices). As well, the survey did not solicit 

much information about the social context (i.e., health beliefs, practices and services, 

comnnmity support networks, the emigration of the young adults) of the people in the study 

area. Individuals' health behaviors are influenced by their social environments. Therefore, 

the social context as reflected in the smvey data and guided by the PHP model was not a 

complete characterization of all the social factors that could potentially influence the health 
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in the rural residents included in the sample. A more specific model conceptualizing the local 

determinants of rural family health would have been useful for this study. 

5.2.3 Issues of a Multi-Level Design 

Overall, the PHP model was useful in illustrating how an ecological or multi-level 

approach can be used to characterize the determinants of health in a rural population. 

Conceptually, the model facilitated the author's understanding that health is determined 

multi-factorially at multiple levels of societal organization, and that public health 

interventions can target varying levels of societal organization. However, due to the existing 

study design and the complexity of the model, it was difficult to apply the model in all 

aspects of the study analysis. However, the author's attempt to explore health determinants 

at an ecological level was not entirely ineffectual. 

Traditionally, in epidemiological research, the ecological study has been regarded 

as exploratory because of its cross-sectional design, an inherent inability to predict health 

outcomes at the individual level, or "the failure of aggregate level associations to properly 

reflect individual level associations" .148 One cannot infer what determines an individual's 

heahh by examining group level variables. An ecological design is, therefore, used only for 

inductive purposes as a first-level exploration of factors about which we know very little in 

order to develop testable hypotheses for further study. 

Not withstanding the previous discussion, not all research questions are best framed 

at the individuallevel.149 Heahh outcomes due to an intervention program, for example, may 

need to be evaluated at the population level. The effectiveness of the introduction of 

seatbelts may be determined by observing a change in the number of deaths due to motor 

vehicle accidents in the community or by observing a change in motor vehicle insurance 

claims. Healthy public policy deals with the health of communities and therefore policy

makers need to know what broad factors influence heahh at the level of whole communities. 

These studies are augmented by morbidity and mortality studies that examine whether 

individuals in fatal or non-fatal vehicle accidents were wearing their seatbelts at the time. 

A study of the complex contextual factors that influence a group's health status 

seems rather nebulous, but to disregard these broader physical and social constructs may be 

disregarding integral group-level influences that determine the health of a population. For 

example, poverty at the individual level will potentially affect a person's health differently, 

114 



but not exclusively, from poverty at the neighborhood level. This is an issue in construct 

validity where the "aggregated variable may measure a different construct than its namesake 

on the individual level" .150 

Schwartz151 discussed the potential misuse and misunderstanding of the ecological 

fallacy from a construct validity approach. She argued that individual-level studies are not 

necessarily superior to ecological-level studies and that individual-level studies can also be 

subject to the ecological fallacy. For example, the use of proxy measures (e.g., substituting 

educational level for income as a socio-economic indicator when income information is 

unavailable) assumes that since, as a group, people with different educational levels will 

have different income levels, an individual within a specific educational group will exhibit 

the values and behaviours associated with the income level of that group. 

In regards to the multi-level descriptive analysis in this study, some of the major 

variables exhibit unique characteristics at different levels of measurement. The fanning 

exposure variable was measured at the household level (i.e., the question was, "Does any 

member of the household operate a farm?"), which enquired about an exposure much 

different than asking for the same variable at the individual level (e.g., "Do you operate a 

farm?"). Fanning exposure at the household level implies the indirect exposure to fanning 

(i.e., the ensuing physical, mental and social factors) that household members might 

experience as a result of being a member of a farming household. Farming exposure at the 

individual level implies the direct exposure to farming as experienced by the farm operator. 

Furthermore, in this study, the current residence variable is an example of an aggregate 

variable.152 Like the farming variable, current residence was also measured at the household 

level (i.e., "Where do you and your immediate family currently live?"). However, the 

construct of the current residence variable differs from the construct of the household 

fanning variable, in that the current residence variable at the household level can be applied 

to the individual members of that household, especially in this study, which included only 

those family members who resided in the same household at the time of the study. However, 

in this study, the family was allowed to respond living in both town and on a farm and, in 

this case, it cannot be detennined which family members lived in what location. 
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5.3 Validity of the Study Design 

5.3.1 Cross-sectional Design 

Since very few health studies have examined farm families and other non-fanning 

rural families, a cross-sectional study is an appropriate initial step in describing and 

exploring the general health status and environmental context of this rural population. A 

cross-sectional design is relatively inexpensive, simple, and does not require any intervention 

to the participants. As well, a cross-sectional design allows the study of large populations, 

and in this case, an entire geographical area. This cross-sectional study provided: ( 1) a 

general description of a study population, (2) prevalence estimates of health and factors that 

may influence health, and (3) hypotheses to be tested in future studies. 

The limitations of a cross-sectional smvey design are well-known. 132
•
153 Since 

exposure and health status are assessed at a single point in time, it is not possible to 

determine whether the exposure preceded or resulted from the disease. Furthermore, 

prevalent (i.e., all existing cases) rather than incident cases (i.e., newly diagnosed cases) are 

ascertained, therefore data will reflect determinants of smvival as well as etiology. The 

"healthy worker effect" in occupational health studies has been well-documented.154
•
155 

Certain jobs or lifestyles may attract persons who may be more or less fit than average. 

Perhaps, for example, those farmers who have become sick have already quit the occupation 

and have moved into town or an urban centre. This could lead to the under-estimation of 

risk when analyzing prevalence data on current farming exposures. 

Another issue related to prevalence is the ascertainment of general health status, in 

which the smvey questionnaire asked , "Has this person ever been told by a health 

professional that he or she has any of the following health problems?" The survey captured 

those individuals who had the particular disease at the time of the survey or in the past (i.e., 

lifetime prevalence). The listed health problems in the survey vary by rate of incidence, by 

survival rate, by curative rate, and by specificity of the question, and, therefore, caution is 

advised when examining the frequency rates of the various health problems ascertained in 

this study. For example, the reported frequencies for heart disease in this cross-sectional 

sutVey may be under-reported because ischaemic heart disease is a leading cause of 

premature death in women and especially in men.156 On the other hand, the frequencies for 

heart disease in this smvey may also reflect the leniency of the question, and the respondents 
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may have endorsed the heart disease question if they suffered from any type of heart or 

circulatory problem. 

5.3.2 Household Survey Design 

The PECOS Community Canvass study111 was designed to survey all household 

members of every canvassed household, as opposed to a "one-member" approach, 13 where 

one household member is randomly surveyed from a random selection of households in the 

target population. An advantage of the household approach is that it allowed an exploration 

of both inter -household and intra-household relationships between health and environmental 

characteristics. However, caution must be used when assuming that a household contains 

a blood-related family. The terms family and household are often used interchangeably, but 

with confusing results as there are no apparent simple or universal definitions for these terms 

because of a growing diversity of family types and household types in Canada. The Statistics 

Canada definitions for family and household differ tremendously. 55·121 There is a growing 

number of studies that examine health and its determinants at the household or family level 

of analysis.13,109,122,1S7,t5s 

In the study population, there may be some households who are a family unit, but 

the family members may not be blood-related or have not lived together for a length of time, 

as is the case in second marriages, blended families, and adoptions. From the survey, these 

newly-formed families cannot be identified. Therefore, analyzing familial clustering of 

disease, such as asthma, within families who may not be blood-related or may not have a 

long history together, may lead to errors in estimating associations between household level 

exposures and disease (i.e., non-differential misclassification bias123
}. In this study, genetic 

information of the families was not known and, therefore, genetic effects on family health 

status could not be examined or controlled for. 

5.3.3 A Self-admjnjstered and Proxy-reported Survey 

The Community Canvass questionnaire111 was to be completed by the household 

without an interviewer and was, therefore, a self-administered survey. A self-administered 

survey eliminated the cost of hiring interviewers to collect data from a large sample 

population. Self-administering the questionnaire allows for more leisurely and, possibly, 

more thoughtful responding than in a telephone or personal interview. However, the 

disadvantages to self-administering are the inability to clarify questions or responses, the 
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inability to ensure completion of all questions, and the general limitation of only using 

simple, closed, or restricted choice questions. 159 The validity of the self-reported data might 

have been examined by comparing the data to other existing information, such as medical 

or farm input record reviews. 

An adult member of the household was asked to discuss and fill out the survey 

questionnaire with the other members of the household. It was hoped that each household 

member would provide the main household respondent with the pertinent information. The 

answering of the questions by a household representative for the other adult( s) or for the 

child(ren) is a form of proxy reporting. While proxy reporting has been observed to provide 

reliable demographic information, 160 caution has been warranted depending on the type of 

infonnation sought.161
'
162 In a study on pregnancy, 162 it was observed that, compared to the 

men's self reports, women's proxy reports of their partner's drinking and smoking status 

were similar, but the women tended to report lower amounts of smoking and drinking for 

their partners . In a study of childhood melanoma, 161 the agreement between responses from 

the children and from the parent proxies were examined and the highest agreement was 

found for unchanging physical characteristics (i.e., eye and hair color) and for history of 

farm residence, but low levels of agreement were found for changing physical characteristics 

(i.e., density of freckling and moliness over time). Depending on the type of information 

sought, the parent proxy or the child respondent may not always know the correct 

infonnation. In this study, the reliability of the proxy responses is not known. However, the 

written instructions that accompanied each survey questionnaire were that the adult 

household respondent was to discuss the survey questions with the other household 

members, which might have improved the reliability of the responses. 

Aday159 pointed out that self-administered questionnaires may be more advantageous 

when soliciting information on personal and sensitive topics than personal interviews. A 

disadvantage of the self-administered approach may be a problem with high non-response. 

It has been estimated that, with questionnaires mailed out to a study population, only 10 to 

50 percent of questionnaires will be returned, even after follow-up techniques.122 However, 

an expected advantage of the community canvass approach for this survey was that the 

canvassers personally delivered the questionnaires to every household, and therefore, were 

able to include every resident in the area, including hard-to-reach residents in the remote 
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rural areas. The overall response rate for those households that were contacted was 

50.7%/ 11 which was as expected with no follow-up mailings. 

5.4 Issues of Internal and External Validity 

Rothman 123 stated that examining the validity or the lack of systematic error of a 

study can be divided into two parts: "the accuracy of the inferences drawn regarding the 

subjects in the study (internal validity), and the accuracy of the inferences drawn regarding 

those outside of the study population (external validity or generalization)." Internal validity 

can be threatened by possible biases, which generally are of three types: selection bias, 

information bias, and confounding.123 

5.4.1 Selection Bjas 

Selection bias due to this census study design might not have been an issue because 

the study was aimed at every household member in the study area (i.e., target population) 

and not aimed at a sample of the target population. However, because the response rate was 

not 100%, one nrust consider whether the non-respondents differed systematically from the 

respondents. That is, there may be particular reasons why people selected themselves in or 

out of the study. 

To verifY how representative the respondent population was of the target population, 

post hoc comparisons were made on the distributions by age, sex and canvassed location of 

the respondent population compared to the Saskatchewan health insurance covered 

population for the study area, using Saskatchewan Health's Health Insurance Registration 

File (HIRF) data. 118 The HIRF data was the best available representation of the current 

residents of the study area because the data were recent (updated daily and documented 

twice a year) and based on universal access to medical care by all Saskatchewan residents 

with the exception of members of the Royal Canadian Mounted Police and the Canadian 

Armed Forces, as well as inmates of federal prisons.163 The HIRF data were classified by the 

insured person's current mailing address on their health insurance file. A person may not be 

currently living at that mailing address (i.e., university students), or they may currently be 

living in the study area but have a different mailing address in their HIRF file (i.e., new 

residents). The HIRF population represents all individuals who hold a Saskatchewan Health 

card, whereas the target population was essentially all individuals who had currently resided 
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in the households as identified by the Town Councils and the Rural Councils in the study 

area. Compared to the HIRF population, the respondent population was under-represented 

in the 20-39 year age group and in the oldest age group (~65 years of age). The elderly 

residents of the two long term care facilities (capacity of 49 beds 164
) were excluded from the 

target population, but were likely to be included in the HIRF population. 

Self-selection bias is a potential problem when examining the response rates. All 

town and farm households in the study area were invited to participate in the survey. More 

town households (25.0%) compared to RM households (9.6%) refused the questionnaire 

package.111 Of the 207 households that were contacted but refused the package, most gave 

no reason (n=107), 42 contacts thought they were too old or of poor health, and 12 contacts 

thought the survey was not applicable to them. 111 Perhaps, the reasons for selecting or not 

selecting their household into the study differed by certain factors (e.g., age, residence, 

occupation). Perhaps, more farm households accepted the package and returned a 

completed questionnaire because the smvey asked for agrochemical and farming 

information, to which most farm households could relate and contribute. Town households 

that did not operate fanns might not have seen the relevance of the agrochemical 

information in their lives and, therefore, did not accept a package or return a completed 

questionnaire. 

Another aspect of the relevance of the questionnaire to the target population is in 

regard to the health questions. Perhaps, households where individuals had not experienced 

any serious health problems might not have seen the relevance of the smvey in their lives 

and did not respond. On the other hand, households where individuals had experienced 

disease in the past, and especially if they felt it was related to agrochemical or farming 

exposure, might have been more apt to select their household into the study. With any of 

these scenarios, there may be a misrepresentation of the frequencies of diseases or exposure 

categories in this study sample due to a selection bias. 

5.4.2 Information Bias 

A second group of biases that threaten the internal validity of a study is termed 

information bias123 and can occur from errors in obtaining information and, hence, in the 

classifications of exposure and disease. Information bias can occur if the respondent or the 

proxy-respondent provides inaccurate information for any reason (e.g., lack of knowledge, 
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lack of recall, attitude towards the disease or exposure). Perhaps, a household respondent 

who has experienced disease may be more inclined to accurately remember past exposure 

information or may unintentionally exaggerate exposure information compared to more 

healthy individuals. This differential misclassification would result in an information bias 

exaggerating the effect of the exposure among those households in which individuals have 

had life-threatening or chronic diseases. 

Not all returned questionnaires were fully completed. Some respondents skipped 

specific questions or did not complete sections for unknown reasons. A section might have 

seemed irrelevant to them A question might not have been understood or they may simply 

have overlooked a question. Generally, it appeared that those who did return a completed 

questionnaire, applied much thought into giving accurate and meaningful responses. 

However, the formatting of the questions posed some problems. In many sections of the 

questionnaire, if the response was NO, the instructions were to check the NO space (i.e., 

questions 2 through13 and 18). For those respondents who did not make any mark for that 

question, the response was coded as MISSING since it was unclear as to whether the 

respondent meant NO or had actually missed that question. For these sections, the results 

show the number of YES responses over the NON-MISSING responses (i.e., YES 

responses plus NO responses created the denominator). The proportions of YES responses 

would be over-estimated by varying degrees depending on how complete the overall 

response was to a particular question. For example, if the actual frequency for a question 

(i.e., "Do you use herbicides for home or garden use?") was quite high, then there would 

be mostly YES responses in the denominator and relatively fewer MISSING responses and, 

therefore, the obseiVed proportion of YES responses was more accurate. On the other hand, 

if the actual frequency for a question (i.e., "Do you use herbicides in a commercial 

greenhouse?") was quite low, then there would be relatively fewer YES responses and more 

MISSING responses which in turn, falsely lowered the denominator thereby over-estimating 

the obseiVed proportion of YES responses. 

This information bias due to missing responses was a concern in the sections 

regarding water sources and agrochemical usage. The proportion of the non-missing 

responses in the total number of potential responses (e.g., 280 out of a potential 369 farm 

households responded YES or NO to a particular question) should be considered when 
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interpreting the results of the questions, because there may be some over-estimation of the 

proportions due to missing responses. 

Missing responses were less of a concern in the General Health section of the 

questionnaire because the instructions were to leave the space blank if the response was NO, 

or write DK (i.e., Don't Know) if the respondent did not know. This style of question 

allowed the respondent to conserve time and effort by leaving the space blank when a 

question was not relevant to them. 

5.4.3 Confounding 

According to Rothman, 123 confounding occurs when II ••• the estimate of the effect 

of the exposure of interest is distorted because it is mixed with the effect of an extraneous 

factor. II Because the study targeted all people in a geographical area, the respondent 

population were of all ages and of a variety of lifestyles. It would be meaningless to report 

the general health status for the entire group as a whole because health status is dependent 

on age and sex, and other factors. In this study, descriptive comparisons of the general 

heahh problems and respiratory symptoms were presented by age group, by sex, and by the 

two exposure variables of interest, that is, by current residence, and by household farming 

status. The potential confounding effects of age and sex were examined by: ( 1) stratifying 

the study population by age category and sex, (2) age-standardizing the respiratory health 

frequencies using the IDRF data as the standard population, as well as (3) adjusting for age 

using logistic regression. 

5.4.4 Correlation Within Households 

Other factors that might differentially affect general health status that were not 

examined in this study might include unobserved shared environmental factors for each 

group (e.g., town residents versus farm residents) which are difficult to account for and 

measure. People from similar environments tend to be more alike than people from different 

environments, resulting in 'multi-collinearity'148 among groups, that if not accounted for, 

could violate the basic assumptions in statistical testing that the exposures and health 

outcomes of these individuals are independent of each other. For example, family or group 

members may be similar in many unobserved ways that may contribute to their health status 

and this collinearity or lack of randomness within families must be controlled for if a 

comparison between individuals on other observed differences are to be made. 
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The issue of collinearity in group analysis is a relatively new area in statistical 

modelling, but there is an increasing number of published studies and textbooks that attempt 

to deal with the issues regarding 'multi-level analysis'152
•
165

•
166 or 'contextual analysis'. 167 

Methods that have been used to account for within-household or within-neighbourhood 

variation include generalizing estimating equations (GEE)168
•
169 that take into account the 

correlation of outcomes for members of the same household170 or for the same 

neighborhood. 171 For this particular study, the family correlation effect on general health 

outcomes among individuals was not accounted for. There is likely a clustering of certain 

diseases among the study households due to shared genes and possibly due to shared 

environmental factors, however, these complicated distinctions cannot be made from this 

cross-sectional study. 

Overall, there were concerns about the internal validity of the study, particularly 

regarding the potential for selection bias due to the low response rates, as well as the 

potential for information bias due to the large number of missing responses in particular 

areas of the survey questionnaire. 

If the internal validity of a study is affected, then the external validity, or 

generalization potential of the study may be limited. Generalization of the results, however, 

was not an objective of this exploratory (i.e., hypothesis-generating) study of rural family 

health, an area where very little is known. The results of the study were intended (1) to 

explore the health and environment of rural families and individuals, (2) to develop testable 

hypotheses concerning relationships between human health and rural environmental factors, 

and (3) to provide an environmental, behavioral, demographic and general health context 

for a subsequent intensive study of a sub-sample of this target population. 

5.5 Implicatjons of the Study 

This population-based study provided an extensive portrait of the variation in health 

and the environment of a rural population in southern Saskatchewan that spans several 

health domains (e.g., physical and mental health), residential and occupational groups (i.e., 

town and farm residents, farming and non-farming households), and life cycle stages (i.e., 

youth, middle-aged, and elderly). Currently, there is limited documented knowledge 

regarding the health and possible contributing factors of rural populations, including 
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families, women, and children. 

From a public health perspective, this study examined the current health status of 

a community. Public health intervention and action strategies can target various levels of 

organization from the individual to the family, neighborhood, community and society. The 

usefulness of such action strategies requires evaluation beyond the individual level. The PHP 

model that helped guide this thesis project was designed to be applied to epidemiological 

research within this broader ecological paradigm. 

There are tremendous changes occurring within the agricultural sector (e.g., larger 

and fewer farms, new farm practices and equipment, off-farm employment) that are 

associated with the changing context of Canadian rural communities. It is important to 

monitor how these changes might be affecting rural social and physical environments and, 

therefore, to monitor the potential health consequences to those individuals and families 

living in these rural communities. Health surveillance of agricultural and rural populations 

accompanied by public health and community-based educational programs are important in 

promoting and sustaining the menta~ physic~ and social heahh of rural individuals, families, 

and connmmities. The information from this study might contribute to knowledge required 

to make decisions on the types of public resources needed to create supportive environments 

in this particular rural community. 

Knowledge of the prevalence of various chronic health conditions among the young, 

the middle-aged, and the elderly living in the rural connmmity is also important from a public 

health perspective. This information might support decisions about the allocation of public 

services that assist those with chronic conditions in the community (i.e., home health care 

or social assistance). In addition, this community-based health information might help in 

deciding the resources necessary to provide the support that will enable the growing senior 

population in this rural area to remain in their homes as their age advances, or to receive 

prompt and suitable institutional care in their community. 

The exploration of the general heahh status and certain environmental factors among 

subgroups of the study population provided the following: (1) hypotheses for further 

epidemiologic investigation of rural individuals and families regarding health and its 

determinants, (2) descriptive information that may be relevant to local or provincial 

stakeholders for their decision-making processes regarding local public health or 
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environmental programs and policies, (3) descriptive health and environmental information 

for the general and local public and health professionals, ( 4) community-based information 

that potentially included the health status of non-users of health services, ( 5) information on 

lifestyle and environment, which is often missing from clinically-based surveys, and ( 6) 

information that might contribute to knowledge required to make decisions on the types of 

public resources needed to create supportive environments for individuals and families in the 

community. 
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Chapter 6 

CONCLUSION 

The health literature documents that fanners and other agricultural workers are 

potentially at risk for a variety of health problems (i.e., respiratory disease, cancer, injury, 

hearing loss, arthritis, etc.) due to the hazardous nature of the occupation. The literature 

also reveals that families of agricultural workers are more involved in the agricultural 

occupation than most other occupations and that the economic and social roles of 

agricultural families overlap. With the advent of heavy use of agrochemicals in the 

agricultural sector around the world, there is great concern over the possible health hazards 

associated with long-term direct and indirect exposure to these chemicals. Health studies 

of the direct effects of agrochemical use by agricultural workers have been inconclusive, but 

suggest a concern. Until recently, very few studies examined agricultural families and other 

rural people who are potentially exposed to long-term indirect agrochemical use and to 

other rural environmental factors that may potentially affect their health. 

The results of this study provided a population-based description of the general 

health problems, concerns and respiratory symptoms of a sample of rural residents that 

included women and children, in contrast to studies that have only focussed on men. The 

results of this study also provided a description of certain environmental factors (i.e., 

residence history, agricultural practices, occupational and non-occupational agrochemical 

exposure, water supply and treatment, and smoking history) that may contribute to our 

understanding of the environmental context in which this rural population lived. The 

ecological approach to the analysis of the study data contributed to the understanding of the 

broader determinants of health of this rural population. 

The descriptive resuhs of this study showed that, compared to farming households, 

non-fanning households were also exposed to pesticides and fertilizers through home or 
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garden use of these agrochemicals. Further studies might attempt to characterize the 

magnitude of this non-occupational pesticide exposure and test any associations with human 

health. Pesticide safety programs might be initiated to target non-agricultural users of 

pesticides. 

The observation of a relatively higher frequency of bronchitis among the youngest 

age group compared to the other age groups, and a significant association between (I) the 

frequency of bronchitis and town residence, and (2) the frequency of bronchitis and non

farming household status, especially among the children, warrants further study. 

Within this study population, it was observed that town children were more 

frequently reported to have had asthma compared to farm-dwelling children. When the 

children were regrouped by household farming status, the frequencies of reported asthma 

were similar for the children of farming households compared to children of non-farming 

households. Further investigation is required to detennine the relationship between 

childhood asthma and rural living. 

The descriptive frequencies of general health outcomes and of certain rural 

environmental factors among men, women, and children in this sample population of 

southern Saskatchewan residents provided conmnmity-based information on health, lifestyle 

and environmental elements of rural living. This information might contribute to the 

educational or supportive material required by local or provincial stakeholders (i.e., farmers, 

rural residents, health professionals, community councils, government committees) in the 

provision of public programs or the generation of healthy public policy. 
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Chapter 7 

MY PECOS EXPERIENCE 

7.1 Overview of the Prairie Ecosystem Study 

This Master's thesis research and the Environmental Pesticide Exposure and Human 

Health study was part of a larger four-year research initiative called the Prairie Ecosystem 

Study (PECOS)116 (see Appendix B). Approximately thirty senior researchers, three 

community representatives, post-doctoral fellows and about thirty graduate students 

(Master's and Ph.D.) from the Universities of Saskatchewan and Regina were involved. The 

study team included individuals with expertise in fanning, soil science, sociology, chemistry, 

ecology, biostatistics, geography, philosophy, geology, biology, agriculture, medicine, 

economics, toxicology, nursing, epidemiology, engineering and other disciplines. The overall 

objective was to evaluate the sustainability of a semi-arid prairie ecosystem, namely the 3BN 

agricultural census area of southwestern Saskatchewan.3
•
115 

There are concerns regarding the capacity of the prairie ecosystem to sustain current 

agricultural practices, traditional rural lifestyles and health, and the viability of the 

communities, the economy, and the natural habitat. The interdisciplinary approach to the 

research was to provide a comprehensive evaluation of the capacity of this prairie ecosystem 

to support and sustain the health of the land, its people and communities, and the natural 

habitat. 

PECOS was comprised of three main foci: (1) Focus 1 examined land use patterns 

and the structure of rural communities, (2) Focus 2 examined environmental pesticide 

exposure and human health, and (3) Focus 3 examined the health of the land and its biota. 

This thesis entitled, Environmental Determinants of Health in Rural Saskatchewan 

Families: An Exploratory Household Survey, was one of the research projects within the 

second focus group. 
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The PECOS study was one of ten projects supported by the Eco-Research Program 

of Canada as part of Environment Canada's Green Plan.172 The Program was administered 

by the Tri-Council Secretariat comprised of the three national granting councils, (i.e., the 

Medical Research Council (MRC), the Natural Sciences and Engineering Research Council 

(NSERC), and the Social Sciences and Humanities Research Council (SSHRC)) in their 

initiative to introduce advanced Canadian research in environmental studies. 

I was awarded a two-year PECOS Master's Scholarship and the opportunity to be 

educated in interdisciplinary and environmental health research. My graduate experience has 

been enriched by participating in the PECOS Project and I have been uniquely challenged. 

7.2 Impressions of a PECOS Student 

Opportunities resulting from PECOS included workshops, retreats, and weekly 

seminars that covered a very broad range of disciplinary and interdisciplinary topics 

regarding our study area. A short list of seminar topics included, "A Forum on Ethics in 

Agricultural Research", "A Geomorphic Perspective on the Sensitivity of PECOS 

Landscapes to Climate Variability", "The Earliest Settlements of the Prairies", "Combining 

Art and Science to Save Endangered Species" and "Water". Listening to and discussing a 

presentation from an unfamiliar discipline every week helped me put my own academic 

discipline into a richer perspective. I obsetVed many convergences and divergences in 

theories and practices between the various disciplines. I learned that such an interdisciplinary 

forum requires time, an open mind and boundless patience. 

As a PECOS student, I was required to take a graduate-level class introducing the 

processes of interdisciplinarity. Class sessions were based on issues surrounding 

interdisciplinarity, the study area, semi-arid ecosystems, epistemology, and the exploration 

of information resources. For the term paper, we were grouped into small teams and 

required to write about the determinants and indicators of community health in the PECOS 

Area. Being a student in health research, I thought I had been given an ideal topic, but I 

soon stood corrected. My team consisted of myself, an agricultural economics student and 

a foreign student specializing in fungi. Our first challenge was to speak a common language 

and to clarify each of our definitions and perceptions. Secondly, we had numerous rambling 

discussions to decide upon a common vision for the paper. Thirdly, the team struggled in 

writing a paper that was coherent and comprehensive. It was a challenge, at a conceptual 
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level and at a practical level, to produce an interdisciplinary document on a seemingly 

straightfoiWard topic. This term paper experience was reflective of some of the large-scale 

processes that occurred in the PECOS project. 

I have learned the benefits and limitations of doing a large-scale interdisciplinary 

project such as PECOS. The collaboration of minds and disciplines can improve the validity 

of the research endeavour, but I felt that the project was, at times, cumbersome. It was 

difficult to coordinate so many concepts and so many people. I think of the PECOS project 

as a woven blanket. The yarn in the blanket represents the knowledge gained from the 

project regarding the people, land and biota of the study area in relation to sustainability. 

Regarding certain issues of sustainability, this blanket covered the study area with only a 

thin weave (for example, questions of the emigration of young adults out of rural areas, the 

decision-making processes of farmers in relation to global interests, the viability of certain 

migrating wildlife in the area). However, this blanket of knowledge might have covered 

other sustainability issues with an acceptable weave in which local policy decisions may be 

based. There were even a few holes in the blanket. For example, after many informal 

debates, there were discrepant perspectives among some PECOS participants regarding the 

meaning of sustainability, as there remains among the agricultural community. 

Although one of the initial objectives of the Eco-Research Program was to 

"strengthen the nation's environmental science and technology with a special emphasis on 

understanding regional ecosystems",172 and that one of the initial objectives of the PECOS 

project was to examine the sustainability of a particular semi-arid prairie ecosystem in 

southwestern Saskatchewan, 116 my PECOS experience has led me to an interest in the effect 

of global change on human health. 

The human species is stressing the planet which, in turn, is affecting the health of 

human populations.172
•
173

•
174

•
175

•
176 In my pursuit of trying to understand the broader 

determinants of the heahh of populations, I have learned the difficulty in, first of all, devising 

a conceptual model that adequately reflects the non-linear relationships between the 

boundless areas of influence (or systems), and secondly, attempting to stringently measure 

the magnitude of influence of these systems on human health using present-day 

epidemiological principles. 

As I have journeyed into the worlds of epidemiology, ecosystems, and 
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interdisciplinary research, I have examined a very wide range of literature, and have read 

how scholars have struggled to advance their understanding of human health within a global 

context. In talking with other PECOS participants, I have broadened my perspective on the 

role of the human species in regards to the swvival of the planet and its change of species 

and habitats over hundreds to millions of years. Sentinel natural events occurring millions 

of years ago have changed the face of the earth in equally impressive ways as what the 

human species is doing in this present age. I believe that the recent human-built stress on the 

planet will likely result in the demise of the human species due to the depletion of the 

planetary resources that presently ensure the smvival of humans. Further, the planet is a 

very resilient complex organism, and will likely swvive with or without the human species 

as it did for billions of years previous to our appearence. In the blinding pursuit of economic 

success, comforts and convenience, humans are biting the hand that feeds. 

I believe that there is such a recent outcry for the sustainability of ecosystems of this 

planet because of a recent collective sub-consciousness which fears the conceivable end of 

the planetary resources that ultimately ensure human swvival. Collective decisions and 

collective action to ensure human smvival have yet to occur until we can better study, 

understand and appreciate the complex and integrated global forces that contribute to 

human sustainability at local levels. In view of this tremendous predicament that humans 

face regarding their own sustainability, those involved in public health and epidemiology 

are equipped to share their research principles and processes with other disciplines that are 

involved in the swveillance of global change and the impact of human activity. This 

integrated approach will further our understanding of this ovetwhelming complexity of 

global processes and systems that may ultimately have an existing or deferred effect on the 

health of human populations on this planet. 

It is an exciting time to be in the field of epidemiology. Participating in PECOS has 

allowed me to debate local and global sustainability issues with fellow researchers from 

other disciplines and has fostered my interest in global change and the resulting effects on 

human health. PECOS has grounded me in the realization that it is not an easy task to 

operationalize such a complex approach in promoting the viability of ecosystems in which 

humans are embedded and ultimately reliant upon. I look fotward to the development of 

new epidemiologic methods and statistical modeling based on an hierarchical systems 
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approach to human health. As McMichael stated in his position paper on population health 

modeling, " ... who had heard of a case-control study or a multi-variate personalized risk 

score this time last century?" 175 
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APPENDIX A. List of respondents' responses to the specified types of General 

Health Problems and Concerns from the Community Canvass 

smvey. 
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SECTION 19. GENERAL HEALTH PROBLEMS 

NEUROLOGICAL PROBLEMS (N=9) VISION PROBLEMS (N=l22) 
multiple sclerosis (n=4) 
depression (n=2) 
epilepsy (n=l) 
subdural hemotoma (n= 1) 
back surgery (n=1) 

biltrifocals, near/farsighted ( n=31) 
cataracts, cataracts removed (n=22) 
glaucoma (n=6) 
retina damage, detachment ( n=5) 
lazy or still eye, double vision (n=5) 
c~taracts & glaucoma (n=2) 
astigmatism (n=2) 
melanoma, cancer (n=2) 
color blindness (n=2) 
macular degeneration (n=2) 
tear ducts (n= 1) 
semi-detached retina & glaucoma ( n= 1) 
muscle (n=1) 
cut cornea (n= 1) 
blind in right eye (n=1) 
degenerative (n=1) 
strabismus (n=1) 
brightness ( n= 1) 
poor night vision ( n= 1) 
herpes (n=1) 
black spots ( n= 1) 
unspecified (n=32) 

HEARING PROBLEMS (N=106) 
diminished hearing, otosclerosis ( n=21) 
tinnitus, ringing ( n=7) 
nerve damage from noise (n=4) 
farming related,from loud machinery (n=5) 
hearing aid ( n=4) 
deafness, deaf in left ear ( n=4) 
middle ear infections (n=4) 
high pitched sounds (n=2) 
tubes inserted (n=2) 
nerve damage - allergies ( n= 1) 
Meniere's disease (n=1) 
deaf due to mumps as child (n= 1) 
wax (n=1) 
adenoids operation ( n= 1) 
due to injury (n=1) 
damage from hunting noise (n= 1) 
object in ear (n=1) 
horse bit ear off(n=1) 
related to pilot of Lancaster flying (n=1) 
unspecified (n=43) 



SECIION 19. GENERAL HEALTH PROBLEMS, coptipued 

....... 

MEMORY PROBLEMS (N=25) 
old age, old timer's (n=4) 
short term (n=4) 
forgetful (n=3) 
names, names & dates (n=3) 
ADD (n=1) 
depression (n=1) 
short term from radiation ( n= I) 
AS? (n=1) 
unspecified ( n=7) 

R} MENTAL HEALTH PROBLEMS (N-8) 
agoraphobia (n=2) 
migraine headaches ( n= 1) 
questionnaire fatigue ( n= 1) 
autism ( n= 1) 
nervous breakdown (n= 1) 
unspecified (n=2) 

SUBSTANCE ABUSE (N=19) 
alcohol (n=10) 
tobacco, nicotene (n=6) 
alcohol & drugs (n=2) 
Fiorinal Cl/2 (n=1) 

OTHER CHRONIC DISEASE OR LONG-TERM ILLNESS (N=49) 
asthma (n=8) diverticulitis (n=1) 
osteoarthritis, arthritis, arthritis-hips (n=5) lung (n=1) 
fibromyalgia ( n=4) kidney disease ( n= 1) 
multiple sclerosis (n=3) scoliosis (n=1) 
ulcer (n=2) paraplegic (n=1) 
food allergies, allergies (n=2) chronic cough (n=1) 
hiatus hernia (n=1) epilepsy (n=1) 
low blood sugar (n=1) unspecified (n=2) 
severe allergy - near death fusel oil ( n= 1) 
degenerative arthritis & hiatus hernia ( n= 1) 
arthritis- chronomalacia (knees) (n=1) 
transpostion of the great arteries ( n= 1) 
IBS (irritable bowel syndrome) (n=1) 
chronic fatigue syndrome ( n= 1) 
COPD- one lung only (n=1) 
allergies & migraines ( n= 1) 
migraine & arthritis (n=1) 
low thyroid function (n=1) 
pernicious anemia (n=1) 
Gilbert's disease (n=1) 
sinitis & asthma (n=1) 
heart munnur (n= 1) 
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SECTION 21. GENERAL HEALTH CONCERNS 

LEARNING DISABILITIES (N=15) 
ADD(n=3) 
dyslexia ( n=2) 
mildADMD (n=2) 
autism ( n= 1) 
?ADD or dyslexia (n=1) 
unspecified ( n=6) 

OTHER GENERAL HEALTH CONCERNS (N= 19) 
allergies (n=3) 
poor eating habits (n=2) 
oveiWeight, obese (n=2) 
angiogram, angioplasty (n=1) 
hiatus hernia & arthritis ( n= 1) 
swelling & aching legs & feet ( n= 1) 
arthritis ( n= 1) 
arthrogryposis (multiplex congenital) (n=1) 
delayed growth (n=1) 
memory - recall ( n= 1) 
snoring ( n= 1) 
scoliosis ( n= 1) 
stomach problems (n=1) 
chronic heart condition involving cardiac artery spasms (n=1) 
bad back & leg injuries at 19;throat problem due to whooping cough at 14(n=1) 
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PRAIRIE ECOSYSTEM STUDY 
GINA 

The Prairie Ecosystem Study (PECOS) is one of ten projects supponed by the Eco-Research Program of Environment Canada' s Green Plan 
and administered by the Tri-Council Secretariat (representing the Medical Research Council (MRC). Natural Sciences and Engineering 
Research Council (NSERC) and Social Scieuces and Humanities Research Council (SSHRC)) . PECOS is an interdisciplinary research project 
lhat incorporates aspects of the social , medical and natural sciences to address questions relating to the sustainabiliry of the semi-arid prairie 
ecosystem. As one of the major agricultural regions of Canada, the prairie bas been subjected to inten.<e human intervention since European 
settlement oegan in the 19th century. There are long-standing coocerns about the capacity of the prairie ecosystem to sustain current 
agricultural and other land use practices and increasing concerns about the sustainability of the health and traditional rural lifestyles of the 
people and the viability of their communities. The objective of PECOS is to employ interdisciplinary perspectives to gain insight into the 
capacity of the prairie ecosystem to milintain the life suppon system. the natural biota and a high quality of human life. 

THE STUDY AREA. 
The location of the PECOS 
study is the Agricultural Region 
3BN in southwestern 
Saskatchewan as defined by the 
Agricultural Census of 1991. 
This area of 15,177 km2. with 
a human population of 28,670, 
is considered to be 
representative of the semi-arid 
prairie. the Palliser Triangle, 
where cultivation agriculture is 
strongly limited by the dry 
climate and. occasionally. by 
shon growing seasons. It is a 
region of diverse landscapes 
and soils ranging from level, 
highly productive clay soils in 
the nonhwest with large wheat 
farms to hilly, stony or sandy 
soils where grazing is the major 
land use. Erosion, degradation 
and exhaustion of the soil, and 
reduction of wetlands and 
wildlife habitat with consequent 
loss of biodiversity threaten the 

a Palliser ntqle kea 

- PECOSAlea 

capacity of the ecosystem to sustain current land use practices. Recurrent drought, persistent economic pressures and increasing farm size 
have led to rural depopulation and weakening of the community structures lhat provide essential services. The potential impact on human 
health of the pervasive use of agricultural chemicals is a growing coocem. 

THE PECOS PROJECT. 
Thiny senior researchers from the Universities of Saskatchewan and Regina, Agriculture and Agrifood Canada and Environment Canada, 
working with a group of twenty-nine graduate students at the Masters and Doctoral levels and three postdoctoral associates, are conducting 
the research. The project is directed by an eleven member Management Committee. chaired by Principal Investigator Dr. Darwin Anderson, 
representing the diverse disciplines and including two representatives who are residents of the study area. The study comprises three major 
initiatives each with a corresponding Focus Group of researchers and students. 
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Focus Group I is investigating land 
use pauerns and the structure of rural 
communities. A questionnaire 
administered by telephone is 
providing data for individual studies 
to be supplemented by direct 
interviews. One group of studies, 
exploring the determinants of land 
use practices, includes the history of 
changing patterns, the economic and 
environmental consequences of 
alternative agricultural methods and 
farmers· perceptions of their propetty 
rights and their responsibilities to the 
environment. A second group is 
concerned with the determinants of 
rural community sust:rioability in terms 
of economic viability. institutional 
changes leading to reduced services and 
residents' perceptions of their future. 

Focus Group II is assessing 
whether or not environmental 
exposures to pesticide residues from 
agricultural practices adversely affect 
the health of both farm and town 
families. A questionnaire regarding 
health status and exposure to 
pesticides was distributed to residents 
of three contiguous rural 
municipalities in the study area. 
Those who agreed to further 
participation visited a local Health 
Centre rwice, once during the low 
pesticide exposure season and again 
during the herbicide application season, 
for neuro-psychological and pulmonary 
function tests and the provision of 
serum samples for immunological 
studies, plasma samples for pesticide 
analysis and drinking water samples for 
trace elements. 

Focus Group ill deals with the health 
of the land and its biota. A number of 
features of the landscape are being 
examined and their sensitivitv to change 
assessed in relation to land use patterns. 
Specific studies include the stability of 
vaUey slopes, erosional history of 
agricultural drainage basins, assessment of 
soil quality, analysis of soil porosity in 
relation to water and chemical transport 
and a complete inventory of trace and toxic 
elements in soil, water and plants in native 
and farmed land. Biological studies 
include an evaluation of slough habitats in 
natural and cultivated landscapes, a survey 
of rare plant ~pecies and mea~urements of 
biodiversity in selected bird. plant and 
microbial populatio'ns. These studies 
suppotted by existing data will provide a 
basis for an assessment of the status of the 
prairie ecosystem in the study area. 

Community participation is an essential component of PECOS and from the planning stage residents of the study A. area have been involved through public meetings at various centres. The research of Focus II in panicular has been 
sustained by Rural Municipality and Town Councils. the Midwest Health District. numerous professional affiliates and 
many community canvassers. In addition to the two community members of the Managemeot Committee. each Focus 
Group includes a member resident in the study area. 

Integration and the development of interdisciplinarity are high priorites of PECOS. Integration is facilitated by information systems 
including Geographic Information Systems (GIS) and an electronic conferencing and mail service. One study is using GIS to integrate and 
analyse databases resulting from the project and other sources to generate predictive models that simulate alternative land uses and to 

investigate possible sustainable strategies. The use of a common questionnaire in a study-wide survey and collaboration at shared field study 
sites are fostering an ioterdisciplinary approach to research. PECOS is being used as a case study in one project examining the interplay 
between theory and practice in the production of interdisciplinary research. 

Students are at the centre of PECOS and the preparation of a cadre of researchers trained in and commiTted to interdisciplinary studies will 
be one of its major achievements. To this end a graduate course in interdisciplinary research is required of all students in the program. Class 
members with diverse academic backgrounds work on assigned topics in teams of three or four grouped so that the greatest degree of diversity 
is within each team not among them. The impact of this academic exercise is evident in the growing tendency among the students to work 
in groups in planning and discussing their research and to organize workshops in which strategies for integration are explored. Graduate 
advisory committees regularly include faculty members from Focus Groups other than that to which the student is attached resulting in a 
significant widening of research questions and a salutary reduction in dependence on disciplinary jargon. 

THE FINAL PRODUCT. It is intended that the results of PECOS be communicated both to a scholarly audience and to the residents of 
the study area. In addition to the publication of specific findings. a series of interdisciplinary topics will be selected to represent broad areas 
of the study. For each topic a principal author and a representative group of co-authors will be designated to prepare a scholarly repott 
drawing upon the findings of the study as well as existing data. Preliminary versions of these repotts will be presented for comments and 
criticisms by all members of the study. The repotts wiU be revised and edited for publication either as a 

monograph or as a special edition of an appropriate journal if this can be arranged. 

-

Concurrently the authors will prepare a series of fact sheets dealing with particular 

~ topics in a form suitable for public distribution. While these processes are underway. 
~ \1 public meetings will be held in the study area so that interaction with the resident = · _. v 0 r community will continue in the preparation of the final product. 

For further infomtation contact: PECOS Project. c/o Dept. of Soil Science. University of Saskatchewan. 51 Campus Drive. 
Saskatoon, SK CANADA S7N 5A8 ph. (306) 966-8082 Fax (306) 966-8083 E-mail gillisM@sask.usask.ca 
OR visit our Website: http://www.cas.uregina.cal-cprdpecos/ 
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