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ABSTRACT 

Foodborne illness is the largest class of emerging infectious diseases in Canada. Health Canada 

estimates that every year in Canada there are 2.2 million cases of foodborne illnesses and 31 of 

these people die. Most of these cases are preventable. Health Canada estimates that the annual 

costs related to these illnesses and deaths exceed $2 billion due to medical and hospital 

expenses, lost income, time off work and loss of business to the food processor or retailer. In 2-

3% of cases, foodborne illnesses can lead to chronic health problems. Illnesses such as chronic 

arthritis and hemolytic uremic syndrome (HUS), leading to kidney failure, have long-term 

consequences for the individuals affected and for society and the economy as a whole. 

This study was conducted to, a) determine the knowledge residents of the Greater Vancouver 

Regional District (GVRD) have regarding preventative measures and causes of foodborne 

illness and, b) establish the practices of the target population in two important areas in the 

prevention of foodborne illness in the home: cross-contamination between raw meat and other 

foods, and cooking foods sufficiently to eliminate pathogens. A self-administered mail 

questionnaire was the contact method of choice. Municipalities of Greater Vancouver were 

stratified into three strata to ensure that the diverse population of the GVRD would be 

represented in the target population with regards to socio-ethnic variables. The survey was 

conducted between May 19th and June 30th 1998. Of the 1,600 households contacted, 582 

returned a valid questionnaire. 

A large segment of the persons who are primarily responsible for household meal preparation 

in the Greater Vancouver Regional District, specifically young adults under the age of 35 and 

males, reported using inappropriate hygiene practices during meal preparation to prevent 

foodborne illness. This segment of the population reported using incorrect methods to 

determine whether meat was cooked sufficiently to prevent foodborne illness and preparation 

practices that lead to cross-contamination between kitchen utensils and ready-to-eat foods. 

Furthermore, this population indicated they had incorrect knowledge of the causes and 

symptoms of foodborne illness. Use of simple techniques before, during and after food 

preparation will significantly reduce the risk of foodborne illness. Education of the general 

public, and in particular young adults and females, is important and suggested educational 
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approaches include food labelling, the media, health professionals, primary school curriculum, 

and offering of training courses in the community. However, further research is needed to 

determine the most effective way to educate the public to improve food safety knowledge and 

practices. 

iii 



T A B L E O F C O N T E N T S 

ABSTRACT ii 
TABLE OF CONTENTS iv 
LIST OF TABLES vi 
LIST OF FIGURES., viii 
ACKNOWLEDGMENTS ix 
INTRODUCTION 1 
OBJECTIVE 6 
SPECIFIC AIMS 6 
OUTLINE OF THE REMAINDER OF THE THESIS 8 
LITERATURE REVIEW 9 

Introduction 9 
Public perception and experience with foodborne illness 9 
Consumer knowledge and preparation practices associated with increased risk of 
foodborne illness in Canada and the U S 11 
Public education and federal commitment to public education in Canada and the 
U.S 13 

METHODS 21 
Collection Methodology 21 
Reduction of non-response errors 22 

Introductory Letter 22 
Confidentiality 23 
Question Composition 23 
Layout of the questionnaire 24 
Individual Interviews 25 
Ethical Review 27 
Return Postage 27 
Outgoing Mail 27 
Follow-up Mailings 27 

Sample Design 28 
Determination of Sample Size 29 
Stratified Random Sampling 30 
Representativeness of the sample 31 
Validity 32 
Pilot Survey 32 

DATA COLLECTION AND PROCESSING 34 
Distribution and collection of the questionnaire 34 
Coding of the questionnaires 34 
Statistical methods 34 
Determination of whether the use of an appropriate method is dependent on 
different demographic variables 35 
Coding 35 

RESULTS 38 
Frequency of Food Preparation 41 
Preparation Practices 43 
Cooking Practices 48 

IV 



Food Safety Knowledge 56 
DISCUSSION .-i1 70 

Limitations of the survey 75 
CONCLUSIONS 77 
IMPLICATIONS AND RECOMMENDATIONS : 79 
APPENDLX I. U.S. Labels for Raw Meat and Poultry Products 80 
APPENDIX II. Proposed Canadian Labels for Raw Poultry Products 81 
APPENDIX III. Introductory Letter 82 
APPENDIX TV. Survey Questionnaire 83 
APPENDIX V. Follow-up Letter 95 
APPENDLX VI. Sample of the Respondents 'Request for Information' Slip 96 
APPENDIX VII. Calculation of the Confidence Interval (95%) 97 
APPENDIX VIII. Typical comments made by respondents in the comment section on 

the last page of the questionnaire: 98 
GLOSSARY 99 
BIBLIOGRAPHY 103 

v 



L I S T O F T A B L E S 

Table Number Page 

Table 1. Distribution of households within household income groups in B.C. who had 
a telephone in 1996 29 

Table 2. Stratification of the GVRD municipalities into strata and the frequency 
distribution of respondents and non-respondents 31 

Table 3. Population by ethnic origin showing single and multiple responses for the 
Greater Vancouver Regional District 39 

Table 4. Distribution of respondents by gender 40 
Table 5. Distribution of respondents by age 40 
Table 6. Percent distribution of households which include individuals susceptible to 

long term effects of foodborne illness 41 
Table 7. Percent distribution of the number of persons in respondents' households 41 
Table 8. Number of meals cooked per week in the responding households 42 
Table 9. Percent distribution of the gender of the person in the household who 

prepared most of the meals 43 
Table 10. Percent distribution of the age of the person in the household who prepares 

most of the meals 44 
Table 11. Use of cutting utensils 44 
Table 12. Type of cutting board used to cut raw poultry 45 
Table 13. Treatment of different surfaces after cutting raw poultry and before cutting 

other foods 46 
Table 14. Percent distribution of respondents who used appropriate or inappropriate 

methods of treatment of kitchen utensils during meal preparation and appropriate 
and inappropriate methods to determine whether meat is cooked enough to 
prevent foodborne illness 47 

Table 15. Percentage distribution of respondents, according to demographic 
categories, who used appropriate or inappropriate methods of treating the cutting 
utensil and cutting board after cutting raw poultry and other foods 49 

Table 16. Percentage distribution of respondents, according to demographic 
categories, who used appropriate or inappropriate methods of treating the kitchen 
counter and kitchen sink after cutting raw poultry and other foods 50 

Table 17. Percentage distribution of respondents, according to demographic 
categories, who used appropriate or inappropriate methods of treating the hands 
and dishcloth/sponge after cutting raw poultry and other foods 51 

Table 18. Percent distribution of respondents who used appropriate or inappropriate 
methods to determine whether meat is cooked enough to prevent foodborne 
illness 52 

Table 19. Percentage distribution of respondents, according to demographic 
categories, who used appropriate or inappropriate methods of determining 
whether poultry is cooked enough to eat 53 

Table 20. Percentage distribution of respondents, according to demographic 
categories, who used appropriate or inappropriate methods of determining 
whether small pieces of poultry and hamburger patty are cooked enough to eat 54 

Table 21. Respondents preference regarding degree of cooking of beef patties 55 
vi 



Table 22. Time from finishing cooking a meal to putting the leftovers into the 
refrigerator 56 

Table 23. Percent distribution of the respondent's ratings of possible health hazards 57 
Table 24. Respondents' sources about the proper way to cook, store and handle food 58 
Table 25. Respondents' trust in different sources of information on the safety of food 61 
Table 26. Percent distribution of respondents who do and who do not have correct 

knowledge regarding foods that can cause of foodborne illness 62 
Table 27. Percent distribution of respondents with correct or incorrect knowledge of 

two situations (pink beef and chicken) liable to cause foodborne illness by age 
and gender groups 63 

Table 28. Percent distribution of respondents with correct or incorrect knowledge of 
two situations (3-minute egg and barbecued beef patty which has been in contact 
with raw meat juice) liable to cause foodborne illness by age and gender groups 64 

Table 29. Percent distribution of respondents with correct or incorrect knowledge of ' 
two situations (ready-to-eat vegetables which have been in contact with raw meat 
juice and cheese with mold) liable to cause foodborne illness by age and gender 
groups 65 

Table 30. Frequencies (and percent distribution) of respondents' explanations of what 
Salmonella, and E. coli is 67 

Table 31. Respondents' first source of information about Salmonella, E. coli, and 
Campylobacter 67 

Table 32. Respondents' beliefs that foodborne illness can cause long term health 
problems 68 

Table 33. Symptoms that respondents associate with foodborne illness 68 
Table 34. Number of incidences of foodborne illness in Canada of respondents who 

believe they had a case of foodborne illness in Canada 69 
Table 35. Type of meal from which respondents believe they contracted food borne 

illness 69 
Table 36. Comparison of the current survey with the CFIA's 1998 and 1990 surveys 

regarding the correct knowledge foods that can cause foodborne illness 73 
Table 37. Percent distribution of the rating of serious/somewhat serious health 

hazards in foods by respondents in the current survey as well as CFIA's 1990 and 
1998 surveys : 75 

vii 



LIST OF FIGURES 
Figure Number Page 

Figure 1. Definitions of Correct Knowledge/Practices 36 
Figure 2. Gender distribution and percentage of meals prepared by the 

respondents 42 
Figure 3. Age distribution and percentage of meals prepared by the respondents 43 
Figure 4. Respondents' preference on how they want their patty cooked 55 
Figure 5. Respondents' recognition of the three pathogens Salmonella, E. coli 

and Campylobacter 66 

Vll l 



ACKNOWLEDGMENTS 

The author wishes to thank Dr. James F. Richards for aging gracefully with me the last four 

years. Without his help and support this thesis would not have been realized. I would also like to 

thank the members of my supervisory committee: Dr. Gwen Chapman, Mr. Barry Morgan, Dr. 

Brent Skura, and Dr. James Richards. Through the work with the members of the committee I 

have learned a great deal. The committee provided me with very constructive advice and 

contributed greatly to the quality of this thesis. Dr. Ryna Levy Milne joined the committee as the 

external examiner and Dr. Eunice Chan joined as the chair. The examining committee provided 

me with a very positive experience during the oral exam and further improved the quality of the 

thesis. The support that my family has given me has been invaluable and without it this thesis 

would not have been completed. 

This thesis is dedicated to Theo, Sophie, Simon and Adam. My four true loves. 

IX 



I N T R O D U C T I O N 

According to the World Health Organization (WHO), hundreds of millions of people 

worldwide are affected by diseases caused by contaminated food, with populations in 

developing countries suffering the most. A wide range of diseases results annually in 1.5 

billion episodes in children under 5 years of age, leading to 3 million premature deaths (1). In 

industrialized countries foodborne diseases affect between 5-10% of the population each year 

regardless of safe water supplies, sound standards of hygiene and application of technologies 

such as pasteurization (2). Many industrialized countries have experienced an increase in the 

incidence of foodborne disease and extremely serious outbreaks have occurred on virtually 

every continent in recent years (2,3). 

Many new important foodborne pathogens have been identified during the last two decades 

(4,5,6,7). New methods of transmission have been identified as well as survival of pathogens at 

refrigeration temperatures (4,8,9,10). The globalization of food trade and increasing problems 

worldwide with emerging and re-emerging foodborne illnesses have increased the risk of 

cross-border transmission of infectious agents (2,11). Intensification of food production and 

consolidation of food industries present opportunities for foodborne pathogens to infect large 

numbers of consumers around the world (11). In addition, the availability of a variety of foods, 

including imported foods, has increased, and competition in the marketplace is more intense 

(12). 

Despite great national and international efforts, progress in combating foodborne disease has 

been offset by global trends such as increasing populations (particularly in urban areas), 

growing consumer demand for foods of animal origin, longer food distribution networks and 

many basic changes in the way food is produced, transported, processed, prepared and 

consumed (2). Additionally, the increased handling of foods and the extended shelf-life of 

products have increased the possibility of product abuse and growth of pathogens. The 

increased diversity of foods available can lead to confusion among consumers about safe and 

appropriate handling practices (11,12). It is estimated that many cases of foodborne illness 

occur as a result of improper food-handling and preparation by the consumer (2). 

Genetic changes in microorganisms resulting in increased virulence and an increase in the 
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number of immunocompromised individuals also contribute to the problem (9,13). The main 

culprits of foodborne illness are the following group of foodborne zoonotic pathogens: 

Campylobacter jejuni, Clostridium perfringens, Escherichia coli 0157:H7, Listeria 

monocytogenes, Salmonella enteritidis, Staphylococcus, Toxoplasma gondii, Yersinia 

enterocolitica, and Vibrio vulnificus (14). According to Todd (15), three of these pathogens are 

causing the most disease in Canada, namely: Salmonella, Escherichia coli 0157:H7, and 

Campylobacter jejuni. Since these organisms are perceived as the most significant threats to 

public health in this nation, and to limit the scope of this thesis, these three microorganisms 

were the focus in this study. 

The World Health Organization published a report in 1997 which indicated that foodborne 

illnesses may be 300-350 times more frequent than the reported cases tend to indicate (1,2). In 

a report published in 1998, The Laboratory Centre for Disease Control illustrated the large 

incidences of underreporting of foodborne illness in Canada (16). A survey conducted by the 

Canadian Food Inspection Agency (CFIA) in 1998 showed that Canadians often misdiagnose 

foodborne illness as a case of the flu. The same survey revealed that Canadians believe that 

food safety problems are most likely to occur at food processing plants (31%) or in restaurants 

(19%). Only 16% believed that food safety problems are most likely to occur at home (17). 

Equally, although only 16% of the public in the U.S. believed that food safety problems were 

most likely to occur in the home (18,19) research indicated that improper food-handling in the 

home caused a major proportion of foodborne illnesses (8,20,21,22,23). CFIA's 1998 study on 

safe food-handling found that consumers were often unaware or misinformed about action they 

can take to protect themselves from harmful foodborne bacteria (17). 

According to Health Canada's latest statistics, microbial foodborne illness is the largest class of 

emerging infectious diseases and costs Canadian health services, industry and society as a 

whole an estimated CND $2 billion a year (15,24,25). It is -further estimated that every year in 

Canada, 2.2 million cases of foodborne illnesses occur and, of the individuals who become 

infected, 31 die (15,20,26). 

In the U.S. it is estimated that 76 million Americans get sick every year from foodborne illness 

leading to 325,000 hospitalizations, and 5,000 deaths (27). Known pathogens account for 
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approximately 38.6 million of the 76 million illnesses (28). The U.S. Department of 

Agriculture's Economic Research Service estimates that the cost is at least US $9.2-10.2 

billion or more per year. In 1998 and 1999 food safety funding from the U.S. Congress was US 

$75 million per year and in 2000 this was to be increased by US $62 million (27). 

The above statistics on foodborne illness in Canada and the U.S. illustrate the uncertainty of 

these estimates. The difference in population size between Canada and the U.S. is a multiplier 

of ten, and thus the above numbers do not seem to correlate. If the Canadian estimates are 

correct the U.S. should have an estimate of 22 million annual cases of foodborne illnesses and 

310 deaths and the cost to society should be CND $20 billion. Or vice-versa, if the U.S. 

estimates are correct Canada should have an estimate of 3.9 million annual cases of foodborne 

illnesses, 500 deaths, and a cost to society of U.S. $1 billion. Unfortunately, there is no 

research available that explains the discrepancy of these foodborne illness data. It is possible 

that there are other variables that make the above estimates for the U.S. and Canada valid. 

More research is needed iri this area. 

An increase in foodborne illnesses has also been observed in Europe. A literature review by 

Scott in 1996 found that most cases of foodborne illness caused by Salmonella and 

Campylobacter arise within the home in many European countries (29). An estimated 86% of 

outbreaks caused by Salmonella affected single households in England and Wales and 97% of 

outbreaks caused by Campylobacter were classed as family outbreaks (30). Data for Scotland 

indicated that the most common place of consumption of incriminated food was the private 

household (31). Survey data from The Netherlands suggested that 80% of Salmonella and 

Campylobacter infections were caused by inappropriate food-handling practices within the 

home (32). Reports of foodborne illness in Germany suggested that single cases and household 

outbreaks play a major role in the rising number of cases in that country (31,33). In Spain, 

detailed investigations indicated that private homes were the location of approximately 50% of 

all outbreaks (31). The high incidence of foodborne illness in France was largely attributed to 

household outbreaks (34). 

In terms of human suffering (short- and long-term ill-health as well as death) and economic 

loss, these outbreaks affect individuals, families, industries, heath care systems and entire 
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communities. According to WHO, more than 70% of the costs are directly associated with 

sickness-related absences from schools and the workplace, medical care, and costs incurred by 

investigating and controlling outbreaks (2). Approximately 2-3% of cases of foodborne disease 

lead to long-term ill health, which is much more damaging to human health and the economy 

than the initial disease (2,35). 

The FAO/WHO International Conference on Nutrition (Rome, 1992), declared that "...access 

to nutritionally adequate and safe food is a right of each individual". In a press release in 1997 

Dr. Fritz Kaferstein, Director of the WHO Programme of Food Safety and Food Aid, explained 

that "although food safety is a major public health problem, many public health authorities do 

not appreciate its importance for community health and development" (36). The Food Safety 

Programme developed by WHO (2) states that food safety must thus be given a higher priority 

by governments, industry, and the consumers themselves. Governments are encouraged to 

establish effective guidelines for control of production, processing, distribution and sale of 

food. The whole food industry should embrace the full implementation of Hazard Analysis 

Critical Control Point (HACCP), since this system provides the most effective means for 

minimizing microbial contamination in food. The Food Safety Programme strongly promotes 

food-safety education programmes aimed at the general public and food-handlers, which focus 

on reducing the prevalence of food-handling, preparation, and consumption behaviours 

associated with foodborne diseases (2). 

Unsafe food is a growing concern for consumers in industrialized nations. The Canadian Food 

Inspection Agency conducted a national survey in 1990, which indicated that the most 

dangerous food hazards were perceived to be pesticide residues and environmental 

contaminants/ pollution (17). By 1998 Canadians' perception had changed to the view that 

pathogens are the most dangerous food hazard. This trend has also been observed in the US 

where consumers a decade ago were concerned with low levels of chemical residues in foods. 

More recent studies have found that foodborne microbial pathogens have become the most 

alarming food safety issue in the U.S. (37). It is believed that this shift in public perceptions of 

food hazards originated in 1993 following the widely publicized outbreak of pathogenic E. coli 

in the Jack-in-the-Box restaurant chain in the US Northwest. Contaminated hamburgers, which 
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affected over 700 people and resulted in four deaths, caused the illness (38). 

Increased consumer food safety awareness is essential to decrease foodborne illness. Consumer 

food safety awareness can occur in a number of different ways such as through media 

coverage, food labelling and community based education (e.g. school curricula, workshops, 

courses, training programmes). A survey conducted by Audits International in the U.S. in 2000 

found that increased consumer food safety awareness can cause significant improvements in 

the home (39). Extensive improvements in preparation and cooking practices in U.S. homes 

occurred between 1997 and 1999 due to reoccurring negative media attention during this time 

which focused on hamburgers, raspberries, eggs, chicken, and lettuce (39). A national survey 

conducted annually in the U.S. since 1992 has shown that the media is the number one source 

of information for consumers on food safety issues, and most consumers believe most of what 

they see in the media (37). 
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OBJECTIVE 

This research was undertaken to obtain estimates of the food safety knowledge and practices of 

residents in the Greater Vancouver Regional District (GVRD) in British Columbia by 

gathering and analyzing quantitative information relating to hygiene and cooking procedures 

followed by these individuals. The survey specifically attempted to gather information in the 

following two areas: 

• Respondents' knowledge concerning the methods of prevention of foodborne illness in 
meals cooked in the household 

• Food safety practices before, during and after meal preparation in the household 

This information was solicited from the person(s) primarily responsible for household meal 

preparation. A survey was conducted from May 19 to June 30, 1998. The results of the survey 

were expected to provide a general framework for the potential development of education 

programmes to increase consumer food safety awareness. 

SPECIFIC AIMS 

The anticipated users of the data collected and analyzed are governmental (federal, provincial, 

and municipal) and non-governmental organizations, food industries and their associations, post 

secondary institutions, and the general public. Since the users of the information are non

specific, the surveyor anticipated the information needs of the user as described below. This 

was done through the use of previously conducted surveys from the Canadian Food Inspection 

Agency (CFIA), pamphlets published by the Government of Canada as well as numerous 

articles on this topic (1,2,3,8,9,11,17,40,41,42,43,44). 

The results provided by this survey should enable the potential user to design effective 

education programmes to assist in minimizing the occurrence of foodborne illnesses in the 

GVRD. The anticipated quantitative information needs of the users are listed as follows: 

I. The knowledge of safe food-handling practices (i.e. proper hygiene and cooking 
procedures) of the person(s) primarily responsible for meal preparation in households in 
the GVRD: 

A. Respondents' knowledge regarding possible health hazards found in foods 
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B. Respondents' knowledge regarding the risk of foodborne illness in different 
prepared foods 

C. Respondents' sources of information about the proper way to cook, store and 
handle food 

D. Respondents' trust in sources available for information about food safety 
E. Respondents' knowledge of Salmonella, E. coli, and Campylobacter15 

F. Respondents' knowledge regarding short- and long-term effects of foodborne 
illnesses in different age groups 

G. Respondents' personal experience with foodborne illness in Canada 

13. The practices of the person(s) primarily responsible for meal preparation regarding 
prevention of food borne illness 
A. Respondents' practices during meal preparation when they cook raw meat and 

poultry regarding level of hygiene as well as how the respondents determine that 
the meat is ready for consumption 
1. Determine whether respondents used the same cutting utensil and cutting 

board for cutting other food products after cutting raw poultry 
2. Determine whether the respondents who used the same cutting utensil 

and cutting board sanitized these utensils after cutting raw poultry and 
before cutting other food products 

3. Determine whether the respondents sanitized areas which potentially 
could cause cross-contamination (i.e. countertop, kitchen sink, dishcloth, 
and hands) 

4. Determine the methods used by the respondents to decide whether meat 
is cooked enough for consumption 

B. Respondents' practices when storing leftover foods: 

1. Time from when the meal is cooked until it is stored (the respondent 
checks the appropriate time frame) 

HI. Demographic information about the respondent: 

A. Age (categories 15-24; 25-34; 35-44; 45-54; 55-64; 65+) 
B. Gender 
C. Number of individuals in the respondent's household 
D. Children under 5 years and individuals over 65 years of age in the household 
E. Respondent's ethnic background 

l 5 Accord ing to E w e n C . D. T o d d , these three pathogens cause the most disease in Canada (15). Since these three organisms are 

perceived as the most significant threats to public health in this nation, and to limit the scope o f this thesis, these three organisms 

were the focus of this survey. 
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O U T L I N E OF T H E REMAINDER OF T H E THESIS 

The introduction has outlined some of the social and economic problems the world is facing 

today regarding foodborne pathogens and related illnesses. The literature review investigates the 

public's perception and misperceptions regarding foodborne illness as well as their food 

preparation practices. This is followed by a discussion on the federal government's commitment 

to public education in Canada and the U.S. and the issues related to educating the public in food 

safety. The methodology section lists the criteria involved in choosing a self-administered mail 

questionnaire as the contact method as well as the different methods used in this survey to 

reduce non-response errors. Data collection methodologies and the statistical methods used to 

analyze this data are described followed by a discussion of the results, which are compared with 

federally sponsored surveys conducted in Canada and the U.S. The future implications of this 

data are discussed. Finally, the reader is presented with conclusions, which highlight the most 

important findings of this research. 
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LITERATURE REVIEW 

Introduction 

Research on the issue of foodborne illness caused by home-prepared meals reveals 

misperceptions on the part of the public regarding the symptoms and causes of foodborne 

illness, which in turn leads to underreporting. It is well documented that the public often 

mistakes an illness caused by foodborne pathogens for the flu and that the public rarely relates 

foodborne illness to home cooked meals. The Canadian and U.S. Federal governments have 

since the mid-nineties committed more money to decrease cases of foodborne illness and to 

educate the public about simple methods of prevention during food preparation in the home. 

However, the numbers of cases do not seem to be decreasing. This section of the thesis will 

review the literature on the public's knowledge, attitudes about of foodborne illnesses and food-

handling practices. This will be followed by a discussion on the type and focus of educational 

programmes that are needed to properly inform the public as well as a description of the 

commitment by the federal governments of Canada and the U.S. to reverse the current 

increasing trends of foodborne illnesses. 

Public perception and experience with foodborne illness 

The public fails to recognize the symptoms of foodborne illness and the fact that most cases of 

foodborne illness originate from home-cooked meals. This section of the literature review will 

describe the public's perceptions and examine their origins. 

Most cases of foodborne illnesses in North America, Europe and Australia are caused by home-

prepared food (8,21,22,23,45,46). Research, however, indicates that the public believes that food 

safety problems are most likely to occur at food manufacturing facilities or restaurants and least 

likely to occur in the home (8,18,19). Furthermore, many studies have found that the public has 

incorrect knowledge about the characteristic symptoms of foodborne illness, which may 

systematically cause the public to fail to recognize when foodborne illness occurs (47,50,52). 

Changes in society such as changes in family structure, increased use of convenience foods, and 

decrease in the extent of training that individuals receive in proper food-handling may lead to 

such assumptions about food safety and ensuing complacency (48). This could cause consumers 

to discount the personal risk from foodborne illness and fail to engage in safe food-handling 
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practices and improved consumption behaviours. Furthermore, the public has misconceptions 

about the nature and origin of foodborne illness, and underestimates their serious consequences. 

Underreporting of foodborne illness incidences is a fact, and Todd (15) estimated that the 

reported number of incidences each year should be multiplied by 350 to determine the probable 

number of incidences (49). Todd estimated, in 1989, that there were 2.2 million cases of 

foodborne illnesses in Canada each year (15). 

In 1998 the Canadian Food Inspection Agency (CFIA) conducted a survey on safe food-handling 

across Canada (50). This survey was a follow-up to an earlier survey, conducted in 1990, to 

determine whether there were any changes in consumer knowledge and attitudes toward safe 

food-handling at home, especially as it relates to the prevention of foodborne illness. CFIA's 

survey consisted of 2,013 in-home interviews with Canadians aged 18 and older across the 

country. The vast majority (88%) of Canadians believed that they never had foodborne illness 

(which is slightly higher than in 1990). Only eight percent believed they had had foodborne 

illness once, two percent believed they had had it twice, and two percent believed that they had 

had it three or more times during the past year. Of the eight percent who believed they had 

experienced foodborne illness during the past year, 72% attributed their illness to contaminated 

food eaten away from home, while 13% believed that they became ill from food eaten at home. 

These proportions were very similar to the findings of the 1990 survey. After receiving an 

explanation of the symptoms of foodborne illness, 11% of Canadians believed they had had 

foodborne illness once but mistook it for the flu. Seven percent believed they had had foodborne 

illness two or more times but had mistaken it for the flu (50). Thus, when people are informed 

about the symptoms of foodborne illness they realize that past illness attributed to the flu could 

have been due to foodborne illness. This result reinforces Todd's argument that underreporting 

of foodborne incidences is very prevalent in Canada. 

In 1988 and 1993 the U.S. Food and Drug Administration (FDA) conducted two national 

surveys about food safety (data collection in the latter survey ended before the Jack-in-the-Box 

incident) (52). In the 1988 survey 3,200 people were interviewed. That survey showed that 6% 

had experienced foodborne illness. The 1993 survey interviewed 1,620 people and found that 

11% believed they had experienced foodborne illness in the past year. These results are similar 
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to the Canadian data found in both CFIA surveys. 

Thus, public misperceptions about the symptoms of foodborne illness and its origins indicates 

that the total estimated number of foodborne illness cases occurring each year probably should 

be revised higher. It is evident from the foregoing reports cited that it is important to educate the 

public about the causes and symptoms of foodborne illness so that they will recognize these 

situations when they are suffering from foodborne illness in order to reduce the number of cases 

of foodborne illness. This knowledge should help the consumer focus their attention to the exact 

causes of the illness and in the cases when the illness originated from a meal cooked at home, 

hopefully a learning process will take place so that the food safety mistake(s) will not be 

repeated. 

Consumer knowledge and preparation practices associated with increased risk of 

foodborne illness in Canada and the U.S. 

People who prepare home cooked meals are responsible for most cases of foodborne illness. Use 

of simple techniques before, during and after food preparation will significantly reduce the risk 

of foodborne illness (51,52,53). 

Raw foods of animal origin are a principal source of foodborne pathogens and improper 

handling and preparation of such foods in the kitchen are the main factors contributing to 

foodborne illness (8,21). There are four main methods to prevent foodborne illness: personal 

hygiene, adequate cooking, avoiding cross-contamination and keeping foods at safe temperatures 

(40,41,54). Food pathogens on raw foods of animal origin can be readily transferred to hands, 

cutting boards and utensils and other kitchen surfaces during food preparation and then cross-

contaminate fresh vegetables or other ready-to-eat foods if these surfaces are not decontaminated 

(55). Bacterial populations transferred to these surfaces can approximate those on the 

contaminated meat and the bacteria can survive for at least 4 hours (55). Application of a kitchen 

disinfectant can greatly reduce bacterial contamination on cutting boards (55,56). Inadequate 

handwashing is repeatedly reported in the literature (57,58,59,60). The general public is aware of 

the importance of frequent handwashing before, during and after food preparation, however, 

most consumers do not use this knowledge in practice (17,72). This problem is encountered in 

food processing plants, in food service settings as well as the domestic kitchen (57,58,59,60). 

11 



Elimination of foodborne pathogens during the cooking process is essential. Ground meat and 

poultry should be cooked thoroughly until the juices run clear or the meat is not pink; eggs 

should be cooked until the yolk is firm and foods containing eggs should be cooked thoroughly 

(51,61). 

The Canadian Food Inspection Agency's 1998 Safe Food-handling Survey found that most 

Canadians were well aware of the potential hazards of eating improperly cooked meats (92%) 

and of allowing raw meat to come in contact with other foods (87%). However, few Canadians 

were aware of the risk of developing foodborne illness from consuming raw eggs (45%) or an 

egg that has been boiled for three minutes (18%) (50). 

The FDA-sponsored telephone survey mentioned earlier, which was conducted in 1993, found 

that risky food consumption and preparation behaviours were common in the U.S. A quarter of 

the respondents used the same cutting board to cut raw meat or chicken and for cutting other 

foods without prior cleaning after handling the raw beef or chicken. Only 66% of the 

respondents washed their hands after handling raw meat or poultry to prevent cross-

contamination. It was further inferred that 53% of respondents consumed raw eggs and 23% 

consumed undercooked hamburgers (53). Epidemiological data of foodborne illnesses reported 

by the Centers for Disease Control and Prevention (CDC) in the U.S. from 1972 to 1987 found 

that 21% of reported cases occurred in home settings (62). The actual percentage of outbreaks 

that occur in the home, however, is likely to be much larger because small outbreaks that occur 

in the homes are often unreported or not investigated (28,62,63). 

An Australian video study of domestic food preparation practices found that the main causes of 

foodborne illness were lack of segregation of raw and cooked foods, leaving cooked food at 

room temperature for extended periods of time, inadequate sanitation of kitchen surfaces 

allowing contaminated raw-meat packaging to remain in the work area during food preparation, 

infrequent and improper hand-washing method, and poor personal hygiene. It was also found 

that there was a significant difference between 'stated' practices as described in a questionnaire 

and 'actual' kitchen practices as seen on a video from the same households (22). A national 

Australian food safety telephone survey revealed that almost 25% of respondents did not know 

that hand washing before and during food-handling was important in reducing the risk of cross-
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contamination and foodborne illness. The same survey found that 75% of respondents had a high 

chance of foodborne illness occurring in the home. Australian media coverage of the causes of 

foodborne outbreaks around the world caused 25% of respondents to change their eating habits 

(23). 

Safe food-handling surveys conducted in Europe and the U.S. have found that older people and 

women are more likely to follow appropriate safe food-handling practices as compared to 

younger people and men (3,64,65,92). This may be due to an increased interest in food related 

hazards by more experienced consumers. 

A barrier to consumer perception of the relevance of food safety information may be caused by 

'optimistic bias' (66). This occurs when people believe that they are at less risk from foodborne 

illness than an average member of society. This type of an individual is more likely to engage in 

risky behaviour (3,25,66,67,68). Research has revealed that the public feels that the lowest 

personal risk is from home cooked meals that they prepare themselves. Furthermore, the public 

often feels that their knowledge of hazards is greater than that of other people, giving rise to an 

illusion of knowledge (66). This mantle of personal invulnerability may result in the failure of 

public information campaigns since any information is assumed to apply to other members of 

society (29,66). 

Thus, people who prepare and consume food at home play an essential role in foodborne illness 

prevention. It seems that younger people in particular have little knowledge and poor safe food-

handling practices. It is therefore essential that this segment of the population be educated in safe 

food-handling practices. 

Public education and federal commitment to public education in Canada and the U.S. 

The high incidence of foodborne illness originating in the home, the possibility of long-term 

illness and death associated with foodborne illness, the excessive cost to society of foodborne 

illness, and the relative simple steps individuals can take to prevent foodborne illness require 

that the public be more informed about relevant risks to which they might be exposed (69). 

These factors made this aspect of food safety the number one concern of federal food 

inspection agencies, during the nineties, in both Canada and the U.S. 
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Following the Jack-in-the-Box outbreak in January 1993 the U.S. Department of Agriculture 

(USDA) Food Safety and Inspection Service (FSIS) initiated the Pathogen Reduction Program 

to reduce the risk of foodborne illness and consumer education was a key component of this 

strategy. In February 1993 a consumer action group known as "Beyond Beef filed a suit 

against FSIS. The outcome of this suit was a court-sanctioned agreement that compelled FSIS 

to mandate safe handling instructions on raw and partially cooked meat and poultry (70). The 

USDA had long been committed to an extensive consumer education programme to help 

prevent foodborne illness caused by improper handling. However, it was deemed necessary to 

introduce a more direct method of placing food safety information in the hands of consumers 

(71). A copy of the label that became a requirement in 1994 is found in Appendix I. 

In 1995 and 2000, consumers in the U.S. were questioned about their recollection of the 

instructions found on the food labels (72,73). The finding indicated that, when read, safe 

handling instructions on labels improved food safety awareness of consumers. Overall, 51% 

reported having seen the labels in 2000 versus 37% in 1995. Of the consumers who had seen 

the labels in both surveys, 80% recalled a food safety message, and 41% of these reported that 

they changed their food preparation practices as a result (versus 37% in 1995). It was found 

that individuals who most often prepared meals at home were better able to recall the 

instructions on the labels. Women were more likely than men to recall the instructions, as were 

individuals over 30 years of age compared to individuals between 18 and 29 years. Both label 

awareness and risky food-handling behaviours increased with income and education, 

suggesting that safe food-handling labels have limited influence on consumer practices (73). 

Results from the survey in 2000 also indicate that the labels are more effective in preventing 

cross-contamination and less effective at informing the consumer about appropriate methods to 

determine whether meat has been cooked enough to prevent foodborne illness. The safe food-

handling label is only a segment of food safety education programmes that are necessary to 

inform consumers about proper food-handling and preparation practices, and to motivate 

persons, who have risky food-handling and preparation practices, to change these behaviours 

(73). 

In 1995, a committee involving officials from Health Canada and Agriculture and Agri-Food 
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Canada was assembled to evaluate whether similar labeling requirements would reduce the 

risk of foodborne illness due to preparation and consumption of meat and poultry in Canada 

(74). This committee proposed two labels for safe handling instructions (see Appendix II). The 

Canadian-proposed labels have minute differences from the U.S. labels. The Canadian-

proposed labels emphasize proper center temperatures that should be reached during cooking 

and the importance of sanitizing work areas and utensils after cleaning with hot soap and water 

(74). The use of the proposed labels was voluntary and the Canadian Council of Grocery 

Distributors was very opposed to using them, and thus use of the labels was rejected by this 

organization (74). To date, Canadian agencies have not legislated safe handling and cooking 

labelling requirements similar to the U.S. requirements (74). 

In November 1998 a national campaign was launched to inform Canadians about the risk of 

foodborne illness and how to prevent it. The campaign is called FightBAC!™. An alliance of 

different food sector organizations16 called The Canadian Partnership for Consumer Food Safety 

Education initiated the campaign which was developed by the United States Partnership for 

Food Safety Education. The goal of the Canadian Partnership is to "Contribute to the reduction 

of foodborne illness in Canada by increasing awareness of safe food-handling practices through 

the coordination and delivery of food safety education programmes focused on the consumer". 

The campaign includes industry, health, environment, and consumer groups. The information is 

being distributed through public health units; public service announcements on radio and 

television; printed materials and displays in supermarkets, food fairs and trade shows; and 

community centres, seniors' residences and schools. Formation of The Canadian Partnership for 

Consumer Food Safety Education will augment the food safety initiatives on farms, at 

processing plants, in retail stores, in restaurants and in homes (75). 

A media analysis, conducted two months after the launch of FightBAC!™,revealed that the 

campaign was an initial success with the media. Over 10.9 million Canadians were exposed to 

1 6 Consumer. Health and Environmental Organisations: Canadian Home Economics Association, Consumers Association of Canada, 
Environmental Health Foundation of Canada, Kidney Foundation of Canada. Industry Organizations: Beef Information Centre, 
Canadian Council of Grocery Distributors, Canadian Egg Marketing Agency, Canadian Federation of Independent Grocers, 
Canadian Meat Council, Canadian Poultry and Egg Processors Council, Canadian Turkey Marketing Agency, Chicken Farmers of 
Canada, Chicken Farmers of Ontario, Crop Protection Institute of Canada, Dairy Farmers of Canada, Further Poultry Processors 
of Canada. Government Organizations: Canadian Food Inspection Agency, Federal/Provincial/Territorial Committee on Food 
Safety, Health Canada, Ontario Ministry of Agriculture, Food and Rural Affairs, Vancouver/Richmond Health Board. Affiliate 
Member: Unites States Partnership for Food Safety Education. 
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the campaign and its messages. The media content was found accurate, consistent and positive 

(76). 

Numerous pamphlets have been published by the Government of Canada about Food Safety. 

The most recent pamphlet 'Food Safety and You' was published in 2000 and mailed to all 

households in Canada (77). This pamphlet describes the safe food supply we enjoy in Canada, 

the governments role and commitment to food safety, the importance of food labelling and the 

approval process of new foods. Different food safety tips are also included throughout the 

pamphlet. Health and Welfare Canada distributed in 1993 a pamphlet, which is similar to the one 

mentioned above, to all Canadian households. It was called 'Food Safety - It's all in your hands' 

(78). This pamphlet focused more on the causes of foodborne illness through different case 

studies. A series of true/false statement were included in the case studies and a small pullout 

poster was inserted as the center page which described the four main methods to prevent 

foodborne illness before, during and after food preparation: avoid cross-contamination, cook 

meats thoroughly, cool foods within two hours and store foods below 4°C or above 60°C. Other 

pamphlets/dispatches/articles have been published by the government on the causes of 

foodborne illness as well as food safety tips and facts, which now can be found on the Canadian 

Food Inspection Agency website (79). Some examples are: 'Food Safety Tips on Barbecuing', 

'Food Safety Facts on Eggs' and 'Food Safety Facts for Kitchen Safety'. 

The U.S. Department of Health and Human Services (USDHHS) developed a plan in 1990 

called Healthy People 2000. The objective was to decrease the incidences of infections caused 

by foodborne pathogens by year 2000 (80). This publication suggested a need for a new 

approach to food safety education, one that focuses on positive behaviour change rather than 

knowledge alone. Motivation to practice safe food-handling behaviour depends upon a belief 

that the individual could be personally harmed if safe food-handling practices are not followed, 

and that behaviour could have a positive impact on the prevention of foodborne illness (80). 

This, however, needs to be done in such a way that the consumer is not alarmed into 

boycotting the relevant food. Emphasis must be put on the fact that the risk is controllable 

(80). It is important that the public feels they have a high degree of control of safe food-

handling in the home. Furthermore, it is critical that the food safety message informs the 

public about the symptoms of foodborne illness (including information on the delay of up to 4 
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days before symptoms of some illnesses are displayed). 

An educational approach where participants are taught critically to think through the food 

safety process to determine how foodborne illness could occur has been reported to be 

effective (81). This approach was incorporated into the hazard analysis critical control points 

(HACCP) plan first developed by Pilsbury, the National Aeronautics and Space 

Administration, and the U.S. Army research laboratory (82). Although the HACCP system 

was developed in the mid-seventies it is a relatively new approach to the prevention and 

control of foodborne illness in the food industry. HACCP has become synonymous with food 

safety. Recognized worldwide, it has become a food safety yardstick acceptable both to 

industry and government. HACCP provides a systematic and proactive evaluation of foods by 

determining the risks from biological, chemical and physical hazards at any stage of food 

production, processing or preparation (83). Food safety educators can adopt components of 

conventional HACCP implementation strategies to a domestic environment as a method of risk 

assessment and use this knowledge to educate the public (84,85,86,87,88,89). The HACCP 

approach can be used in the home to assess risks associated with preparation and storage of 

foods and to identify critical control points. Food preparation practices in individual homes 

may vary; however, types of food, fuel and energy sources, cooking facilities, economic 

resources and cultural influences often are similar within subgroups of a society (90). 

A frequent topic in public controversies about food safety risk is the notion that the public needs 

to be better educated about science (91,92). Public opinion polls about scientific literacy indicate 

that public understanding of science will resolve technological controversies (93). However, risk 

communication theory argues that trust is more important than science in the public arena; thus it 

is important that scientists and government regulators take an active role in the public discussion. 

However, this requires a better understanding of the public by scientists and government 

regulators (91). Many studies have indicated that the public has less confidence and trust in 

government and industry as risk communicators and educators whereas consumer organizations 

and parts of the mass media are highly trusted by the public (66). 

In 1995, an electronic bulletin board Food Safety Network (FSnet) was established to provide 

scientists, government regulators and others with current, generalized public risk perception 
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information about rapidly changing food safety issues selected from journalistic and scientific 

sources around the world (93). As of 1999, FSnet is distributed to approximately 2,500 

individuals in over 40 countries. FSnet postings are distributed, free with ongoing funding 

support from government and industry (93). A review was done on the FSnet and the conclusion 

was that FSnet was meeting its intended goal "as an electronic communication tool to assist in 

risk analysis activities, to rapidly identify issues for risk management and communication 

activities, to enhance awareness of public concerns in scientific and regulatory circles, and to 

exchange timely and current information for direction of research and for diagnostic or 

investigative activities." (93). 

On January 25, 1997 President Clinton announced in a radio address that the U.S. government 

made it a top priority to modernize the food safety system. The Food and Drug 

Administration's Center for Food Safety and Applied Nutrition (CFSAN) was responsible for 

implementing this initiative. On November 8, 1997 the Safe Food Act was introduced. A 

single, independent agency was created to enforce food safety regulations from farm to table. 

A nationwide early warning system, established to track outbreaks of foodborne illness, is 

administered by FoodNet (Foodborne Diseases Active Surveillance Network) and supported 

by the FDA, the Centers for Disease Control and Prevention (CDC) and the U.S. Department 

of Agriculture's Food Safety and Inspection Service (FSIS). This early warning system is 

intended to facilitate earlier detection of outbreaks as well as data collection and analysis to 

prevent outbreaks in the future. Furthermore, it would use state-of-the-art DNA fingerprinting 

methods to trace pathogenic bacteria to their source and ensure that outbreak information 

immediately reaches hospitals and public agencies throughout the US. Other key elements of 

President Clinton's initiative were increased inspection, risk assessment, bioscience research, 

education, outbreak coordination and strategic planning of the reduction of the incidence of 

foodborne illness (6,94,95). 

In 1998, Guzewich, Bryan and Todd published a 4-part series of articles on the surveillance of 

foodborne disease (96). In these articles they argue the necessity of surveillance to identify and 

control outbreaks, the importance of gathering data on incidence of diseases and prevalence of 

etiologic agents, vehicles and reservoirs. The authors further argue the necessity of the 

identification of factors that leads to outbreaks, the estimation of health and economic impact 
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of the diseases as well as the importance of establishing a data bank for HACCP systems and 

risk assessment. A surveillance system would also provide information as the basis for rational 

food safety program goals and priorities (96). These arguments are well supported in the 

literature (94,97,98,99). 

In 1997, The National Academy of Sciences' Committee was charged with assessing the 

effectiveness of the food safety system at that time and for providing recommendations to 

ensure an effective science-based system. In March 1998 the Institute of Food Technologists 

(IFT) submitted a document to this committee, Guiding Principles for Optimum Food Safety 

Oversight and Regulation in the United States, on Ensuring Safe Food from Production to 

Consumption (100). These guiding principles were endorsed by 13 professional and scientific 

societies17. In 1999, President Clinton affirmed his administration's commitment to improving 

the safety of the US food supply, and several initiatives were announced during that summer. 

One was the establishment of a joint USDA-FDA research institute, which is to work with 

industry, state and local public health, agriculture and research agencies to identify and solve 

food safety issues (61). 

A systematic review was commissioned by the Ontario Ministry of Health to summarize 

evidence on the effectiveness of public health interventions regarding food safety in homes 

and other community-based settings (eg. community centres, churches and schools). It was 

found that selected community based programmes are increasingly becoming more innovative 

and can increase public knowledge of food safety (101). The development of community-

based food safety education is a complex undertaking because it involves diverse target 

audiences (e.g., homemakers, extended families, volunteer cooks), many different settings 

(e.g., schools, community centres, churches), diverse strategies (e.g., school curricula 

development, workshops, dissemination of resources, peer education), and many different 

ethnocultural groups each with their own food preparation practices (101). 

1 7 American Association of Cereal Chemists, American Council on Science and Health, American Dairy Science Association, 
American Dietetic Association, American Meat Science Association, American Oil Chemists Society, American Society for Clinical 
Nutrition, American Society of Agronomy, American Society of Animal Science, Crop Science Society of America, Federation of 
Animal Science Societies, National Association of State Universities and Land-Grant Colleges, Soil Science Society of America. 
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Health professionals (e.g., doctors, nurses, dietitians, nutritionists, and pharmacists) are 

perceived to be very reliable sources of information by the public (102). A recent survey in Italy 

found that respondents who had been informed by physicians about foodborne illnesses had 

significantly better food-handling practices (65). The primary expertise of food and nutrition 

educators (i.e. dietitians and nutritionists) is health promotion, and thus, individuals from these 
• . . . . IS 

professions should provide food-handling recommendations to susceptible individuals or their 

care-givers to minimize risks of foodborne illness (86,103,104). Food and nutrition educators 

can also play an important role in developing, presenting and evaluating food safety education 

programmes. Additionally, food safety researchers can use nutrition education research as a 

guide in developing behavioural theories and evaluating the effectiveness of educational 

programming. 

In conclusion, strategies for achieving a reduction in foodborne illness have been the subject of 

debate during the last decade. It seems that a dual approach is advocated based upon legislation 

(e.g. food labelling) and comprehensive and coordinated public education. The value of 

considering behavioural aspects of the educational process (e.g. improve positive behaviour 

change rather than knowledge alone) should be stressed. 

1 8 See definition for 'susceptible individuals' in the Glossary. 
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METHODS 

The contact method chosen for this survey was a self-administered mail questionnaire. Data 

collection in the form of mailed questionnaires has been implemented across diverse fields 

such as marketing, advertising, business, and the political and social sciences (105). This is in 

part due to the high degree of utility offered by this method. However, poor response rates 

have been a problem for many survey practitioners (105,106,107). A review of the literature 

suggested a number of techniques that have shown to increase response rates 

(105,108,109,110,111,112). As many of these techniques as was possible were included in 

this survey to maximize response rate (see below). 

•, Insuring the respondents about confidentiality 
• Focus on question development as well as questionnaire layout (a total of ten drafts were 

produced) 
• An introductory letter was included with the questionnaire (which indicated that the 

survey was part of the completion of a Masters degree from a university and the letter was 
personalized by an individual signature on each letter) 

• A follow-up letter (including a copy of the questionnaire) was mailed out five weeks after 
the questionnaire was first sent out 

• Individual interviews and a pilot-survey were conducted 

Collection Methodology 

A self-administered mail questionnaire was chosen for data collection for this survey based on 

the following list of criteria: 

• Very few "contingencies" were necessary, where a question depends on a previous 
response 

• The respondent would be able to see the context of a series of questions 
• Questions would mostly be written in closed-ended style 
• The questionnaire would only be moderately long 
• The complexity of the questions were low for this survey, thus, it was not necessary 

to have an interviewer explain questions 
• Respondents could answer the questions at times that were convenient 
• The respondents could provide and record their own responses (however, it is 

difficult to control respondent selection within a household) 
• A mail questionnaire insulates the respondent from the expectations/bias of the 

interviewer 
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Reduction of non-response errors 

Available techniques discussed below were applied in this survey to reduce non-response. 

Introductory letter 

An introductory letter was written to explain the study and the general procedures to the 

potential respondent, as well as motivating the potential respondent to participate (See 

Appendix IU). This letter attempted to anticipate respondents' questions about the survey and 

answer them in a clear manner. Contents of the letter were discussed with the individuals who 

participated in the individual interviews (as described later) and the final draft was pre-tested 

during the pilot survey. The letter was one page long, and easy to read in terms of type size, 

layout, reproduction quality, and language level. 

It has been shown that respondents are more likely to respond to surveys that are sponsored by 

well-known universities or governmental agencies since they consider the survey more 

important or prestigious (113,114). Thus, the introductory letter was printed professionally on 

Food Science letterhead with the University of British Columbia logo. The surveyor was 

introduced as a student in an attempt to appeal to the potential respondent's wanting to 'help out 

the student'. The purpose of the study was explained. However, when explaining the purpose of 

the study no information was included which could 'lead' the respondent when he/she answered 

the questionnaire. It was explained why this study was important and useful and emphasis was 

put on the importance of participation for the success of the survey. It was explained how the 

surveyor got the respondent's name and address and information was included regarding 

confidentiality of individual responses. It was emphasized that participation in the survey was 

voluntary. The respondent was given an accurate estimation of how long the process would 

take'9. It was made clear how the respondent could get in contact with the surveyor if he/she 

had any questions (phone numbers and e-mail). It was also explained how to return the 

questionnaire. A blue slip of paper was included which respondents could return with the 

questionnaire if they were interested in receiving a summary of the study results. 

1 9 This timeframe was determined during the individual interviews conducted before the pilot survey. 
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Confidentiality 

Respondents are generally more likely to respond if they feel that their answers are kept 

confidential instead of being attributed to them directly (115). The following was done to 

ensure confidentiality of the respondents: No names or addresses were printed directly on the 

questionnaire or introductory letter. Instead a unique respondent identifying number was 

recorded at the back page of the questionnaire in the bottom right corner. A list of the names 

and addresses, which corresponded with the code numbers, was kept separately and out of view 

of people who are not involved in this survey. When questionnaires were returned they were 

collected in a locked file cabinet and kept in a locked room. The answers from individual 

questionnaires were not discussed with people who were not involved in this survey. And 

finally, the data from this survey will not be reported in a manner that allows the readers to 

figure out who the respondents are. 

Question Composition 

Development of the questionnaire was recognized as the most important part of the survey. This 

is a science as well as an art. It is a science since rules are applicable when forming the 

questions to elicit accurate information (116). Because questionnaires are based on language it 

is an art and it is difficult to make language precise. Words often assume different shades of 

meaning in different parts of a country and more so in different parts of the world (115). This is 

of particular interest when developing a questionnaire for which respondents are of different 

cultural backgrounds such as in the Greater Vancouver Regional District. Meanings also vary 

between socio-economic groups and age groups. It can be necessary to use different words or 

groups of words to stimulate the recall of the same event by different respondents (115). Thus, 

language is of great importance when attempting to convey to all respondents as consistent a 

request for information as possible (116). An attempt was made to develop questions that were 

clear and straightforward in four important aspects: simple language, common concepts, 

manageable tasks, and widespread information. The language used was polite and respectful. 

The questionnaire was written in English. It could be argued that the questionnaire should have 

been translated into other languages, such as French, Chinese, or Punjabi due to the ethnic 

make-up of the population of Greater Vancouver. However, the safe handling instructions 

which have been proposed by officials from Health Canada and Agriculture and Agri-Food 
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Canada on packages of raw meat and poultry products will be written in English and French 

only and thus, the consumer to whom these labels are aimed is one who is able to read and 

understand one of these two languages. Only 0.038% of the population of the GVRD speak 

French only20, which was not enough to justify the cost of translating the questionnaire into 

French (117). 

There were not enough funds to translate the questionnaire into any other language. However, a 

statement was developed which was translated into Punjabi and Chinese which read: 

"If there is no one available in this household who reads and writes English well 
enough to complete this questionnaire, please check this box and return the 
questionnaire in the postage paid envelope provided. Thank you very much". 

It was decided to place these two sentences on the front page of the questionnaire to ensure that 

as many respondents as possible would see them. 

An attempt was made to maximize the quality of the information (i.e. low distortion/bias) by 

designing the questions to motivate the respondent and to facilitate recall where this was 

needed. Every effort was made to design a questionnaire that was interesting and which avoided 

questions that were difficult to answer, time-consuming, embarrassing, or personally 

threatening. 

Layout of the questionnaire 

The questionnaire was divided into five sections (sections A through E, see Appendix IV). Each 

section was introduced with a short explanation of the purpose of the questions in that particular 

section. The sequence of the questions was very deliberate: the first half focused on the 

respondents' behaviour and the last half focused on the respondents' knowledge. It was 

anticipated that this order would prevent respondents from obtaining new knowledge that could 

influence their responses concerning meal preparation practices. 

The first page displayed the title of the survey: "Food-handling Survey of Households in the 

Greater Vancouver Regional District". The University of British Columbia's official seal was 

printed with the university name above and the department through which the survey was 

2 0 Total population of G V R D in 1991 Census was 1,542,744 and only 585 people speak French only. 
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conducted beneath (Food Science Department). The top third of the second page re-emphasized 

who was conducting the survey and how to get in contact with the surveyors. 

The purpose of section A (page 2) was to ensure that the person who was most involved with 

cooking in the household completed the questionnaire. Questions in section B (pages 3-5) were 

aimed at the respondents' preparation practices (whether the respondent separated utensils to 

prevent cross-contamination and if not, whether and how they are sanitized). Questions in 

section C (pages 5-7) focused particularly on cooking practices (i.e. how the respondent 

determined whether different cuts of poultry and beef patties were cooked enough to prevent 

foodborne illness). Section D was designed to determine the respondents' knowledge of food 

safety and foods/organisms that can cause foodborne illness. Knowledge about the short- and 

long-term problems associated with foodborne illness was also surveyed in this section. The last 

section, E, was only demographic information: age, gender, ethnic origin, number of people in 

the household, and whether individuals who are susceptible to foodborne illness are a part of the 

respondent's household. On the back of the questionnaire there was a section where the 

respondent could make comments. An expression of appreciation was followed by a diagram 

showing two hands joined together to emphasize the appreciation of the surveyor. The mailing 

address was displayed at the bottom of the page in case the respondent had lost the postage-paid 

envelope. 

Individual Interviews 

Individual interviews were used in three stages of the questionnaire development: the second, 

third and fourth drafts were used in the interviews. The purpose of these interviews was to 

determine how well the interviewees understood the individual questions in the questionnaire 

and the degree to which her/his answers could fit into the selection of answers given. The 

questions that arose from this inquiry prompted brief discussions from which the surveyor 

discovered the manner of thinking as well as behaviour of the interviewees regarding food 

preparation and cooking behaviour. These interviews also helped the surveyor evaluate 

assumptions concerning vocabulary and the way people understand terms or concepts that were 

to be used in the questionnaire. 

The population chosen for the interviews lived in the UBC Family Housing complex. The 
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surveyor knocked on doors and briefly explained the purpose of the interview, and asked if the 

person who cooks more than half the meals was available and if this person could take about 

half an hour out of her/his time. Only a few households declined because they were too busy to 

help or the appropriate person was not available. 

The surveyor asked the subject of her/his first impression of the questionnaire regarding the 

'look' of the questionnaire as well as the length of the questionnaire ("does the questionnaire 

seem short, long, or of medium length?"). The surveyor also asked the interviewee to critique 

any questions that were difficult to understand, or were difficult to answer because the 

interviewee's answer wouldn't fit into the answers provided (in a closed-ended question). 

Listening to what people had to say broadened the surveyor's perspective about the realities that 

were being studied and how people think about them. These interviews led to some helpful 

discussions about the different questions. English was the second language for many of the 

subjects, and it was very interesting to discover the problems which were encountered, both 

with the questions and the answers. The importance of specific and clear questions became clear 

to the surveyor. 

Twelve of the 25 interviewees had Eastern- and Western European origin and the rest had other 

origins (e.g. Chinese, Hindi, Mexican, Iranian, Pakistani, Filipino, and Korean). The first round 

of interviews included seven individuals. The questions seeking demographic information and 

the food safety questions did not pose any major problems for any of the interviewees. 

However, many of the questions on food preparation and cooking practices were rating scale 

questions where the answers were set-up in table form. Most of the subjects had a very difficult 

time trying to answer these questions. Usually they understood the question but they could not 

understand how to answer. This question structure was changed in the following draft to 

provide more checklist questions and open-ended questions. More alternative answers 

(suggested by some of the subjects) were included in closed-ended questions. Many subjects 

found that some of the questions were overlapping, and that some were redundant. This was 

corrected by removing some questions and fusing others in the following draft. It took the 

subjects approximately 30-45 minutes to answer the second draft questionnaire, including the 

discussion that occurred. 
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The third draft of the questionnaire was tested with 13 individual interviewees. The changes that 

were made in the fourth draft included the rotation of all close-ended answers, adding 'Viruses 

which may cause food poisoning' to question number 29 and adding all the closed-ended 

answers found in question number 47. Draft number four was the subject of five individual 

interviews. The changes that occurred from these discussions were mainly in formulation of 

some of the questions. It took these five individuals between 10 and 25 minutes to complete the 

questionnaire. Additional drafts were developed which mainly focused on question 

composition. A total often drafts were made before the supervisory committee and the surveyor 

were confident that the questionnaire was ready to be mailed out. 

Ethical Review 

A request for an ethical review was submitted in December 1997. A certificate of approval was 

received on February 9, 1998 from the Behavioral Research Ethics Board, University of British 

Columbia. 

Return Postage 

To increase response rate the respondent was supplied with a return envelope pre-addressed to 

the surveyor, stamped with return postage. Business reply envelopes were used since the post 

office only charged for the questionnaires that were returned. The disadvantage of business 

reply mail is that it gives more of the appearance of impersonality compared to a stamped return 

envelope. 

Outgoing Mail 

Metered mail using a postage meter was used on the outgoing mail. This greatly reduced the 

cost of the outgoing postage. The questionnaire was folded in half and mailed with the 

introductory letter and the 'Respondent request for information' slip in an envelope with the 

institutional logo and return address. The address of the sampling unit was printed onto the 

envelope. It was anticipated that using an official institutional envelope would increase response 

rates slightly as discussed above, and respondents should be less likely to assume the mail is 

"junk mail' and would be more likely to open the letter. 

Follow-up Mailings 

The single most important technique used to increase survey response rates is follow-up 
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mailings (118,119). It is recommended that the first follow-up mailing arrive at the respondents' 

addresses around the 14th day. Since it is recommended to aim for at least 75% response rate, 

and because an initial response rate of approximately 40% was anticipated for this survey (as 

found in the pilot survey described later), four mailings were planned - the initial mailing and 

then three follow-up mailings. Each mailing should be spaced two weeks apart giving 

approximately the following pattern of return: 40% + 20% + 10% + 5% = 75% (118). Thus, the 

total mailing period was anticipated to take 9 weeks. The first and third follow-up survey was 

planned to be a postcard reminder. A telephone follow-up was contemplated and was tested in 

the pilot survey. 

However, after sending out the first mailing it was decided to limit the follow-up mailings to 

one due to the high expense of printing and mailing and the time involved in mailing out the 

questionnaires (writing the code number on each individual questionnaire, signing each letter, 

etc.). The follow-up occurred five weeks after the first mail-out and included a copy of the 

questionnaire, a new introductory letter (Appendix V) and a 'Respondent request for 

information' slip (Appendix VI). 

Sample D e s i g n 

Dominion Directories Information Services™ provided the sampling units for this survey. This 

company uses Telus' telephone listings to accumulate the sampling frame. Dominion 

Directories updates its lists monthly to increase the chance that the sampling frame will 

represent the target population at that time. 

Sampling frames accumulated from telephone listings have a disadvantage, which is coverage 

error. Households without a telephone or those who do not wish to be listed and the homeless 

have zero probability of being sampled. Thus, those households or the homeless were not 

represented in the sampling frame. According to Statistics Canada, 98.8% of the population in 

B.C. had a telephone in 1996. If this number is broken down according to household income, 

the percentage distribution is seen in Table 1. 

Table 1 shows that households in B.C/with a household income of less than $10,000 and 

between $15,000 -$19,999 are not as well represented as other household income levels. 

Therefore, using this sampling technique, this survey is likely to find somewhat higher levels of 
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income and income-related behaviours among its respondents than exists in the overall 

population. 

Table 1. Distribution of households within household income groups in B.C. who had a 
telephone in 1996 (120). 

Household Households with 
income group telephones (%) 

Less than $10,000 93 
$10,000-$14,999 99 
$15,000-$19,999 95 
$20,000-$24,999 98 
$25,000-$29,999 98 
$30,000-$34,999 100 
$35,000-$44,999 99 
$45,000-$54,999 100 
$55,000-$69,999 100 
More than $70,000 100 

Source: Statistics Canada. 1996. 

Telus estimates that approximately 5% of households who have a telephone, choose to be 

unpublished (not printed in a local telephone directory, but accessible through directory 

information) or choose not to be listed (not accessible at all). The figures in Table 1 do not show 

these households. This is another potential source of noncoverage error that is introduced if a 

list is generated through Dominion Directories. Dominion Directories also ensures that 

multiple-line households are represented only once in this directory. 

Determination of Sample Size 

The desired margin of error (precision) of 0.03 and a confidence interval of 95% governed the 

calculation of the sample size for this survey based on the following information needs and 

available resources. 

The variability among units in the population was expected to be high (0.50) due to the large 

differences in knowledge and behaviour anticipated in the population. Since information was 

collected on more than one item the desired margin of error was specified for the items regarded 



as the most vital for the survey. These items include the respondents' different types of 

behaviour in the prevention of foodborne illness. 

The population in 1995 of the GVRD was 1,819,532. It was estimated that the response rate 

would be quite high due to the many follow-up mailings and the questionnaire design. Since 

this survey estimated proportions the confidence interval was expressed as: p±d or 

s J Jpb-p) 
equivalently p ± z*—j=. This means that a = z* T = — 

where: p = sample estimate of the proportion (0.50) 
d = margin of error (0.03) 
z = 1.96 for a 95% confidence interval 
S = inherent variability in population 
n = sample size 

With a preset margin of error of 0.03 and a confidence interval of 95% it is found that the 

sample size should be: 

d 
1.96 

V ^ = V0.5(l-0.05)* 0 ( ) 3 

4n = 0.5*65.33 
•Jn = 32.67 
n = 32.672 

« = 1067 

In the planning stage for this survey it was hoped that a response rate of 75% would be reached. 

Thus, when adjusting for non-response (by dividing 1067 by 0.75) it is seen that at least 1421 

potential respondents had to be contacted to get a final sample size of approximately 1067. A 

total of 1,500 respondents were contacted as described above. 

Stratified Random Sampling 

Municipalities of Greater Vancouver were stratified into three strata based on the Forward 

Sortation Areas (FSA's) to ensure that the diverse population of the GVRD would be 

represented in the target population with regards to different socio-ethnic variables. This 
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method would increase the precision of the sample estimate of the population mean since there 

are many characteristics which are concentrated in certain geographic areas, such as ethnic 

origin, income, level of schooling, and occupation. The heterogeneity of the population should 

become more homogenous with regards to these characteristics and population variability 

should be reduced. This would ensure that smaller groups (e.g. of different ethnic origin) in 

GVRD were represented in the sample proportionate to their size. 

The stratification of these municipalities was based on geography and number of households. 

In January 1998 a list of 5,000 random residential listings from these three strata was 

purchased from Dominion Directory Information Services. One-thousand-six-hundred-and-

sixty-seven listings were selected from each strata. Strata numbers one and three were 

approximately equally represented, however, strata number two was not as well represented 

(Table 2). Thus, it was decided that all the results from this survey should be displayed with 

the weighted percentages. 

Table 2. Stratification of the GVRD municipalities into strata and the frequency 
distribution of respondents and non-respondents. 

Strata 
number 

Number of 
households 
per strata 

Sampling 
frame 

Sampling 
units 

Frequency of 
respondents 

(%) 

Frequency of 
non-
respondents 

Weight1 

l 2 227,162 1667 500 181 (35) 319(33) 1255 

23 229,980 1667 500 147 (28) 353 (36) 1565 

34 231,865 1667 500 192 (37) 308 (31) 1208 

Total 689,007 5000 1500 520(100) 980(100) 1325 

'One respondents' representation (i.e. number of people represented by each respondent within each strata) 
2North Vancouver, Port Moody, Port Coquitlam, Coquitlam, Burnaby, New Westminster, Pitt Meadows and Maple 
Ridge 
3West Vancouver and Vancouver 
4Richmond, Delta, Tsawassen, Surrey, White Rock and Langley 

Representativeness of the sample 

It was important to determine whether the sample was representative with respect to the 

characteristics relevant to the substantive interest of this study. Therefore, questions such as age, 

gender, ethnic group, household size and information on the age of the members of the 
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household were included in the questionnaire. Information about the respondents' socio-ethnic 

background was collected to estimate the survey sample's representativeness of the target 

population (the population of the GVRD). 

Validity 

The validity of the survey was maximized in this survey by working extensively with the 

questionnaire design, as this was one of the most crucial aspects of the research. The draft 

questionnaire was analyzed and discussed thoroughly within the supervisory committee and 
21 

professional statisticians were consulted to ensure that the survey design, questionnaire 

format and question formulation would lead to a close estimate of the sample population. 

Furthermore, twenty-five individual interviews were conducted to observe problems 

encountered by respondents when answering the questionnaire. These interviews contributed to 

important improvements in question formulation; particularly questions 29 - 33 (Appendix IV). 

In February 1998, a pilot survey was conducted to identify problems that were not obvious 

except when the questionnaire was used in practice sessions (see description of the pilot survey 

below). Furthermore, to increase the validity of the data collected from this survey, statements 

in the cover letter and the first question in the questionnaire sought to ensure that the individual 

answering the questionnaire was the person primarily responsible for meal preparation in the 

household. 

Definitions for 'household' and 'ethnic group' defined by Statistics Canada were used for this 

survey (121). To be able to compare the results of this survey with the CFIA's 1990 National 

Food-handling Survey some of the questions of interest were also asked in this survey (i.e. 

'frequency of meal preparation', 'responsibility for food safety at home', 'seriousness of food 

hazards', 'refrigerating leftovers', 'source of knowledge about food preparation', 'had 

foodborne illness in the past year', 'source of foodborne illness') (17). 

Pilot Survey 

A pilot survey was conducted in February 1998. The survey questionnaires were mailed out to 

100 randomly selected households. Through systematic sampling a computer programme 

2 1 R i t a G r e e n , A c c o u n t E x e c u t i v e , Statistics C a n a d a , Suite 600 , 300 W e s t G e o r g i a , V a n c o u v e r , B . C . V 6 B 6 C 7 , P h o n e : (604) 666-1851 

a n d R o b e r t T a y l o r , A p p l i e d Resea rch and E v a l u a t i o n Services ( A R E S ) , 2125 M a i n M a l l , N e v i l l e Scarfe B u i l d i n g , R o o m 6, V 6 T 1 Z 4 , 

P h o n e : (604) 822-4145 . 
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selected every 50 household from the residential listing of 5,000 households purchased from 

Dominion Directory. The questionnaire was mailed out on February 2. Twenty-nine 

households responded to the first mail-out (29% response rate). A follow-up letter including 

the questionnaire was mailed out on February 25 which prompted nine more responses. From 

April 1 to April 22 all non-respondents (a total of 62 households) were contacted by 

telephone. Six more responses resulted from the telephone follow-up. Thus, a total of 44 

responses was received from the pilot survey (44%). 

The data analysis of the pilot survey indicated that there were no major problems with the 

questionnaire. However, a few minor changes were made: Question number 30 was changed 

to a simpler layout (the results indicated some confusion when respondents answered this 

question as it was originally designed) and question number 50 was expanded to include more 

ethnic groups. It was decided that the main survey would not include a telephone follow-up 

since the time commitment was not worth the increased number of respondents generated in 

the pilot survey. 
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DATA COLLECTION AND PROCESSING 

Distribution and collection of the questionnaire 

The selected sampling units were recruited by mailing out the questionnaire (Appendix IV) 

with an introductory letter (Appendix III). The objectives of the study were explained to the 

potential respondents. The first contact with the respondents was mailed out on May 19, 1998. 

Four weeks was the time frame given for the respondents to respond to the questionnaire. The 

follow-up letter was mailed out on June 15 (Appendix V). A copy of the questionnaire, a 

postage paid business reply mail envelope and the 'Request for Information Slip' was included 

again. 

Coding of the questionnaires 

The data for this study was processed using SPSS software (122). Codes for the answers were 

printed directly on the questionnaire to decrease the possibility of keying an answer into a 

wrong field. These codes were printed inconspicuously in small print to every 5 th answer to 

avoid confusing the respondents. The section labels that were applied to the four sections (A-D) 

of the questionnaire and the question numbers were used for the coding (i.e. question number 1 

was coded A l , question number 2.1 was coded A2.1, etc.) 

Fixed-width coding was used for this survey. In fixed-width coding, each unit of data (i.e. each 

question for which there is an answer) is assigned a column number large enough to accept the 

largest possible answer. Fixed width coding is easy to apply when designing the questionnaire, 

however, when processing the data each record must be read fully (including the unanswered 

questions). 

Statistical methods 

To conclude that a population has correct knowledge and follows appropriate practices to 

prevent foodborne illness it could be argued that everyone in the population should fall within 

defined criteria of knowledge and practices; otherwise there would be a risk for foodborne 

illness situations. However, this would be an unrealistic target as one could not realistically 

expect that every person in the population has received and retained the knowledge and that 

the appropriate practices were learned as well (3,25). Thus, the target set for this survey to 

determine whether the population as a whole applies correct practices and has pertinent 
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knowledge was arbitrarily set at 80%. This target was, however, an informed choice since 

research shows that approximately 20% of a population consciously chose to ignore food 
* 22 

safety principles . 

The definitions for correct knowledge and appropriate practices in four areas were defined as 

shown in Figure 1. The proportions of the respondents who applied one or more of the 

appropriate methods within each area were grouped together. The confidence interval for 

proportions was calculated to estimate with a 95% certainty the interval within which the 

population proportion lay. If more than 80% of the sample population used one or more of 

these methods or indicated correct knowledge, it was concluded that the population as a whole 

used appropriate methods and/or had pertinent knowledge to prevent foodborne illness. 

Determination of whether the use of an appropriate method is dependent on different 

demographic variables 

Through the use of Pearson's Chi-square it was determined whether the use of an appropriate 

method was dependent on or independent of different demographic variables (the SPSS software 

calculated these numbers, see Tables 16-18 and 20-21). When a variable was dependent upon 

age groups, gender or susceptible households, multiple comparison tests (Tukey23 and the 'least 

significant difference test' (LSD)) were done to determine exactly which age groups showed a 

significant difference. This information is described in the Results section. 

Coding 

When a filter question (e.g. questions number 7,9,11,13,14,16,17 and 19) was left blank by the 

respondent it was assumed that the answer to this filter question was no. And if the follow-on 

question (e.g. questions number 8,10,12,15,18 and 20) was left blank it was assumed that the 

respondent reported correct practices. These answers were defined as 

2 2 T h e 8 0 % target was s o m e w h a t arbi t rar i ly c h o s e n ; h o w e v e r , results f r o m a survey c o n d u c t e d b y A u d i t s In te rna t iona l i n 2000 i n the 

U . S gave s o m e gu idance ( F o o d T e c h n o l o g y 55(4):132). T h i s survey f o u n d that 2 0 % o f respondents c o n s c i o u s l y chose to ignore the 

safety p r inc ip l e s (e.g. " I ' v e always d o n e it this w a y , a n d I t h i n k it is safe"). Increased c o n s u m e r safety awareness w o u l d l ikely be 

i g n o r e d b y this segment o f the p o p u l a t i o n and. thus a target o f 1 0 0 % is unreal is t ic (39). 

2 3 T u k e y , J . W . 1953. T h e p r o b l e m o f mu l t i p l e c o m p a r i s o n s . D e p a r t m e n t o f Statistics, P r i n c e t o n U n i v e r s i t y ( U n p u b l i s h e d ) . In: 

B ios ta t i s t i ca l A n a l y s i s . 2 n d e d n . J . H . Z a r . , P r e n t i c e - H a l l , N e w Jersey, p . 185-186. 
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A. Treatment of food contact surfaces to prevent cross-contamination 

Respondents who indicated use of at least one of the methods listed below for each surface area 
were considered to be using correct practices: 

Cutting utensil: 
• A separate cutting utensil is used for cutting raw poultry and other foods OR 
• When using the same cutting utensil for cutting raw poultry and other foods, the utensil 

is rinsed, wiped and/or soaked in diluted bleach, or washed with disinfectant soap or in 
the dishwasher 

Cutting board: 
• A separate cutting board is used for cutting raw poultry and other foods OR 
• When using the same cutting board for cutting raw poultry and other foods, the board 

is rinsed, wiped and/or soaked in diluted bleach, or washed with disinfectant soap or in 
the dishwasher 

Kitchen counter: 
• The kitchen counter never comes in contact with raw poultry OR 
• When the kitchen counter does come in contact with raw poultry, it is rinsed/wiped 

with diluted bleach and/or disinfectant soap 
Kitchen sink: 

• The kitchen sink never comes in contact with raw poultry OR 
• When the kitchen sink does come in contact with raw poultry, it is rinsed/wiped with 

diluted bleach and/or disinfectant soap 
Hands: 

• Washed with disinfectant soap OR 
• Rinsed with diluted bleach 

Dishcloth: 
• Rinsed with a disinfectant soap and/or diluted bleach OR 
• Washed in the washing machine or in the dishwasher 

B. Method to determine whether the meat is cooked enough 

Respondents who indicated use of at least one of the methods listed below were considered to be 
using correct practices. 

• Make sure the juices run clear OR 
• Make sure the meat is not pink OR 
• Use a meat thermometer 

Figure 1. Definitions of Correct Knowledge/Practices 
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C. Knowledge regarding the cause of foodborne illness 

Respondents who selected the following answers were considered to have correct knowledge: 

• Eating a beefsteak, which is still pink inside, has no risk of causing foodborne illness 
• Eating chicken, which is still pink inside, has a high risk of causing foodborne illness 
• Eating an egg, which has been boiled for 3 minutes, has a high risk of causing 

foodborne illness 
• Eating barbecued hamburgers, which have been on the same plate that was used to 

carry the raw hamburger meat to the barbecue, has a high risk of causing foodborne 
illness 

• Eating vegetables which have been cut on the same cutting board right after cutting 
raw meat has a high risk of causing foodborne illness 

• Eating cheddar cheese that has some mold on it has a high, moderate, or low risk of 
causing foodborne illness ("don't know" is also a correct answer) 

D. Knowledge of some of the organisms that cause foodborne illness 

Respondents who answered "yes" to the questions about whether they have heard of 
Salmonella, E. coli, and Campylobacter respectively, were considered knowledgeable. 

Figure 1. Definitions of Correct Knowledge/Practices (continued) 

'system missing' in the SPSS programme. These correct responses were then grouped with 

the correct answers in the follow-on questions as described above under Statistical Methods. 

When a respondent answered yes in the filter question but did not answer any of the follow-on 

questions or vice-versa (left the filter question blank but answered the follow-on question) 

this group of responses were also considered 'system missing' and by default considered 

correct answers. Thus, the results found for the 'correct answers' are slightly inflated. The 

respondents who didn't check yes in questions 14 and 17 and then skipped to questions 16 

and 19 respectively were considered to be using an inappropriate method. 
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RESULTS 

This survey was conducted between May 19th and June 30th 1998. On May 19th questionnaires 

were mailed out to 1,500 randomly chosen households (systematic sampling where K=324). 

From the first mailing 397 respondents returned the questionnaire (26.5%). On June 15th 1,123 

follow-up letters and questionnaires were mailed to the non-respondents as of that date. From 

the follow-up mailing 154 respondents returned the questionnaire (10.2%). Of the total number 

of returned questionnaires (551) 13 were discarded. Four of these indicated that no one in the 

household was able to read and write English well enough to fill out the questionnaire. Three of 

the returned questionnaires had only the first three questions answered. Thus, it was assumed 

that these respondents were vegetarians. The remaining six questionnaires were rejected because 

there were a large number of incomplete answers. 

Since there were only minor differences in results between the pilot survey questionnaire and the 

final questionnaire, the 44 questionnaires from the pilot survey were included in the data. Thus, 

a total of 582 respondent (out of 1,600 households contacted) questionnaires were accepted, 

resulting in a response rate of 36.4%. 

Overall the demographic background of the respondents (distribution of age, gender and 

number of individuals in the household) were very similar to Census Canada's 1996 statistics. 

With a few exceptions, all of the ethnic groups reported in the census taken in the GVRD in 

1996 were represented (Table 3). However, the ethnic distribution of the respondents in this 

survey was, for most ethnic groups, lower than the distribution found in the GVRD in 1996. 

This was especially true for the respondents with multiple origins. There were many ethnic 

groups that the respondents added to the 'other' option in question number 50 that were not 

found in the list of ethnic groups. These were added to the geographic groupings found in Table 

3, which were constructed by Census Canada (123). 

2 4 A list of 5,000 telephone listings were purchased from Dominion Directories. All Forward Sortation Areas (FSAs) of the Greater 
Vancouver Regional District were stratified into 3 strata. From these 3 strata 5,000 listings were selected through systematic 
sampling (1,667 listings from each strata). A sub-sample of 1,667 was randomly selected from the list of 5,000 households were 
K=3. One hundred of these were used for the pilot survey. 
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Table 3. Population by ethnic origin showing single and multiple responses for the 
Greater Vancouver Regional District1. 

Current survey Census Canada 19962 

Ethnic background Single Multiple Single Multiple 
in geographical Origin Origin Origin Origin 
groupings Frequency (%) (%) (%) (%) 

British Isles origin 248 22.5 20.1 18.2 32.0 
French origins 26 1.0 3.4 1.5 6.8 
Western European origins 75 5.2 7.7 6.1 11.4 
Northern European origins 39 2.9 3.8 1.7 5.2 
Eastern European origins 41 1.0 6.0 4.6 7.4 
Southern European origins 26 0.7 4.8 5.4 3.9 
Arab origins 2 0.3 0.0 0.4 0.2 
West Asian origins 0 0.0 0.0 1.2 0.2 
South Asian origins 14 2.2 0.2 8.7 1.1 
East and Southeast Asian origins 81 12.9 1.0 28.4 2.3 
African origins 1 0.2 0.0 0.5 0.4 
Pacific Island origins 0 0.0 0.0 0.3 0.2 
Latin, Central and 

South American origins 1 0.2 0.0 0.7 0.4 
Caribbean origins 0 0.0 0.0 0.3 0.4 
Aboriginal origins 4 0.0 0.5 1.0 2.1 
Other origins 

0.5 0.0 0.2 1.1 American origins 3 0.5 0.0 0.2 1.1 
Australian origins 1 0.2 0.0 0.0 0.2 
Canadian origins 18 1.4 1.7 9.9 11.4 
New Zealander origins 2 0.3 0.0 0.0 0.1 
Quebecois origins 0 0.0 0.0 0.0 0.1 
Total 582 
'includes the 'other' origins that were added in question number 50. 
2Nation Series CD ROM - Data from Census Canada 1996. 

The respondents were mainly women (74%) of all age groups above 15 years of age (Tables 4 

and 5) and residing in the Greater Vancouver Regional District (GVRD). The age distribution 

of the respondents is a good reflection of the age distribution of the GVRD as a whole, with the 

exception of the age group between 15 and 24 where only 6% were represented in this survey 

and 16% lived in the GVRD (Table 5). 

The distribution of households which included individuals susceptible to long-term effects of 

food borne illness was as follows (Table 6): 12% of the respondents had children under 5 years 
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of age living in their household, and 18% had individuals over 65 years of age. These 

percentages are not mutually exclusive, i.e. it is possible that some of the households included 

both types of individuals. This distribution was very close to the distribution found in the 

GVRD in 1996 (123) (see Table 6). 

Ninety percent of the households of the respondents in the current survey contained one to four 

persons (Table 7). This is almost the same distribution as found in the GVRD in 1996 where 

89% of the households contained one to four persons (124). However, the study sample 

contained substantially fewer one-person households (Table 7). 

Table 4. Distribution of respondents by gender. 

Gender Frequency Percent Valid Percent1 

Female 431 74 75 
Male 146 25 25 
Total 577 99 100 
Missing 5 1 

Total 582 100 
'Valid percent: Percent distribution excluding the data from the respondents who did not provide this information. 

Table 5. Distribution of respondents by age. 

Age group Frequency Percent Valid percent GVRD (%)' 

15-24 34 6 6 16 
25-34 115 20 20 22 
35-44 139 24 24 22 
45-54 127 22 22 17 
55-64 86 14 14 10 
65+ 75 13 14 14 
Total 576 99 100 100 
Missing 6 1 

Total 582 100 
'Greater Vancouver Key Facts 1995. Strategic Planning Department, Greater Vancouver Regional District.,. 
http://www.gvrd.bc.ca 

40 

http://www.gvrd.bc.ca


Table 6. Percent distribution of households which include individuals susceptible to 
long term effects of foodborne illness. 

Current GVRD 
survey 19961 

Households which include children under 5 years of age 12 13 
Households which include individuals over 65 years of age 18 16 

Total 30 29 
1 GVRD data from Census Canada, 1996 (123). 

Table 7. Percent distribution of the number of persons in respondents' households. 

Number of persons Current 
in the household survey GVRD 1 

1 17 27 
2 - 35 31 
3 19 15 
4 19 16 
5 7 7 
6 3 3 
7 0 1 
8 0 0 
9 0 0 

Total 100 100 

'GVRD data from Census Canada, 1996 (123). 

Frequency of Food Preparation 

Fifty percent of the respondents cooked 7 meals or more per week (Table 8). Five to six meals 

per week were cooked by 34% of the respondents and 13% of the respondents cooked 3-4 

meals per week. Only 3% of the respondents cooked 1-2 meals per week (Table 8). It was 

primarily females who prepared most of the meals in all three categories (<50%, 50-75%, 

>75%); males prepared less of the meals in the household as the percentage of meals increased 

(Figure 2 and Table 9). As respondents get older they prepare more meals: respondents who 

prepared <50% of the meals were mainly 25-34 yeas of age; respondents who prepared 50-75% 

of meals were mainly 25-44 years of age; respondents who prepared >75% of the meals in the 
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household were mainly 35-54 years of age (Figure 3 and Table 10). 

Percent 
distribution 

80 
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< 50% 50-75% >75% 

• Male 
• Female! 

Percentage of meals prepared by the respondent 

Figure 2. Gender distribution and percentage of meals prepared by the 
respondents 

Table 8. Number of meals cooked per week in the responding households. 

Number of meals Percent 

1-2 meals 
3-4 meals 
5-6 meals 
7 meals or more 

3 
13 
34 
50 

Total 100 
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Table 9. Percent distribution of the gender of the person in the household who 
prepared most of the meals. 

Percentage of meals prepared by the respondents Male Female Total 

Less than 50% 38 63 100 
50- 75% 33 66 100 
More than 75% 21 79 100 

Figure 3. Age distribution and percentage of meals prepared by the respondents 

Preparation Practices 

A knife was the most commonly used cutting utensil for cutting raw poultry (92%) (Table l l ) 2 5 . 

Approximately 14% of respondents used a pair of poultry scissors and 11% used a cleaver. The 

most common type of cutting board used by the respondents was a plastic cutting board (53%). 

Thirty-five percent of the respondents used a wooden cutting board, 14% used glass, two 

2 5 In the 'other' section of the questionnaire a typical comment was that the person usually only purchases pre-cut meat and thus 
doesn't use a knife to cut raw poultry. Another cutting utensil mentioned was an electrical knife or kitchen saw. 
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percent used marble, and two percent of the population used a ceramic cutting board (Table 

12)26. 

Table 10. Percent distribution of the age of the person in the household who prepares 
most of the meals. 

Percentage of meals prepared by the respondents 

Age group Less than 50% 50-75% More than 75% 

15-24 17 5 5 
25-34 29 29 16 
35-44 5 26 25 
45-54 16 15 25 
55-64 17 16 14 
65+ 16 9 15 

Total 100 100 100 

Table 11. Use of cutting utensils. 

Type of cutting utensil Frequency Percent 

Knife 535 92 
Poultry scissors 76 14 
Cleaver 64 11 
Other 15 3 

The single most commonly used method of cleaning the cutting utensil and cutting board was 

washing with detergent & water (35% and 41% respectively) (Table 13). This method was also 

most commonly used for the kitchen counter, kitchen sink and the dishcloth/sponge (26%, 39% 

and 41% respectively). The most common method used for cleaning hands was soap and water 

(61%) (Table 13). 

2 6 'Other' types of cutting boards used: a plate, granite, stainless steel (built into kitchen sink), Plexiglas, paper bag, arborite-, melamine-
, corian-, formica- or laminate- covered wood or leftover kitchen counter. 
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Table 12. Type of cutting board used to cut raw poultry (92% used a cutting board). 

Type of cutting board Frequency Percent 

Plastic 307 53 
Wood 204 35 
Glass 75 14 
Marble 13 2 
Ceramic 13 2 
Other 33 6 

Other methods used by the respondents for cleaning the cutting utensil, cutting board, kitchen 

counter, and kitchen sink were to: rinse with hot, boiling, or scorching water, and then dry with 

a paper-towel (which was then disposed of). Brand names of disinfectants used by respondents 

(which they mentioned in the 'other' section of questions 8,12,15,18) were: Lysol®, Javex®, 

Ajax Cleaner®, Dutch Cleaner®, Spectrum®, Vim®, Mr. Clean®, Comet® or a cleaner that 

contains bleach. Other disinfectants mentioned were ammonia, salt, undiluted bleach, and 

lemon juice. 

Less than 80% of the respondents used an appropriate method for treating any of the six 

surface types that were included in the survey (Table 14). Only 60% (+ 4%) (see Appendix VII 

for margin of error calculation) used an appropriate method for treating the cutting utensil, 59% 

(± 4%) used an appropriate method for treating the cutting board, 71% (± 4%) used an 

appropriate method for treating the kitchen counter, and 68% (± 4%) used an appropriate 

method for treating the kitchen sink. When treating the hands (31% ± 4%) and the 

dishcloth/sponge (45% ± 4%) less than half of the respondents used an appropriate method 

(Table 14). 

2 7 See definition of'appropriate' methods in Figure 1. 
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Table 14. Percent distribution of respondents who used appropriate1 or inappropriate2 

methods of treatment of kitchen utensils during meal preparation and appropriate and 
inappropriate methods to determine whether meat is cooked enough to prevent 
foodborne illness. 

Treatment of 
kitchen utensils 
for meal preparation 

Appropriate 
Method 

Inappropriate 
Method Total 

Missing 
(if applicable) Total 

Cutting utensil 60 40 100 * 
Cutting board 59 41 100 • * -
Kitchen counter 71 29 100 * -
Kitchen sink 68 32 100 * -
Hands 31 69 100 * -
Dishcloth/sponge 45 47 92 8 100 

'Appropriate method: Rinse, wipe or soak with diluted bleach; wash in disinfectant soap; wash in dishwasher, 
inappropriate method: wash with detergent and water; rinse with water; wipe with dishcloth/sponge; wipe with 
vinegar; nothing. 
3This group of 'system missing' (except for the dishcloth/sponge category which didn't have a filter question) 
separated their utensils, which was defined as an appropriate method and thus was added to the group of 
respondents that treated the utensils appropriately. 

Tables 15 through 17 indicate the percentage distribution of respondents, according to 

demographic categories (age, gender and susceptible households), who used appropriate and 

inappropriate methods of treating the kitchen surfaces. Treatment of kitchen utensils during 

meal preparation was dependent on age groups in the following areas: individuals between 25-

34 were significantly more likely to use an appropriate method to treat their cutting board after 

cutting raw.poultry and before cutting other foods compared to individuals between 15-24. 

(Table 15) (P=0.023). Individuals between 15-24 were significantly more likely to use an 

appropriate method to wash their hands after cutting raw poultry and before cutting other foods 

compared to individuals between 45-54 (Table 17) (P=0.018). Females were significantly more 

likely to use an appropriate method to treat the kitchen sink as well as the dishcloth/sponge 

compared to males (Tables 16 and 17, respectively) (P=0.021 and P=0.002 respectively). 

An interesting pattern seems to emerge in the distribution of appropriate responses of sanitizing 

the hands when comparing the different age groups. There was a decrease in the proportion of 

appropriate responses among older respondents (Table 17). 
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Respondents who had children under 5 years of age living in their household were significantly 

more likely to use an appropriate method to clean the kitchen counter compared to other 

respondents (Table 16) (P=0.0T2). Likewise, respondents who had children under 5 years of age 

living in their household were significantly more likely to use an appropriate method to clean 

their hands compared to other respondents (Table 17) (P<0.001). 

Conversely, households with individuals over 65 years of age were more likely to use an 

appropriate method to clean kitchen surfaces and utensils compared to other households (Tables 

15 - 17). Appropriate treatment of the kitchen counter was significantly less likely in 

households with individuals over 65 years of age (Table 16) (P=0.008). On the other hand, 

respondents in households with individuals over 65 years of age were significantly less likely to 

use an appropriate method to clean their hands than others (Table 17) (P=0.002). 

Cooking Practices 

Less than 80% of the respondents used an appropriate method to determine whether whole 

poultry, large and small pieces of poultry and beef patties were cooked enough to prevent 

foodborne illness (Table 18). An appropriate method was used by 69% (± 4%) when cooking 

whole poultry, 78% (± 3%) when cooking large pieces of poultry, 71% (± 4%) when cooking 

small pieces of poultry, and 71% (± 4%) when cooking beef patties. 

The use of an appropriate method to determine whether meat is cooked enough to prevent 

foodborne illness was not dependent on age groups, gender or susceptible households with the 

following three exceptions (Table 19 and 20). There were significantly more respondents 35-44 

years of age who used an appropriate method for determining whether large pieces of poultry 

were cooked enough to prevent foodborne illness than respondents 45-54 years of age (Table 

19) (P=0.031). Significantly more females than males used an appropriate method when 

cooking large pieces of poultry (Table 19) (P=0.027). 

Use of an appropriate method when cooking small pieces of poultry was also found to be age-

dependent (Table 20). Significantly more respondents 25-34 years of age used an appropriate 

method for determining whether small pieces of poultry were cooked enough to prevent 

foodborne illness than respondents 55-64 years of age (Table 20) (P=0.002). 
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Eighty percent of the respondents cooked beef patties. Only one third of these respondents 

preferred to eat beef patties that were well done (68%) (Figure 4 and Table 21). However, as 

many as 18% preferred medium well-done patties, 9% preferred medium done patties, and 4% 

preferred medium-rare patties. Most respondents (93%) were aware of the need to put leftovers 

from a meal into the refrigerator or freezer within two hours of cooking the meal (Table 22)28. 

70 

60 

50 

g 40 
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PH 30 

20 

10 

tt 

/ 71 

Rare Medium Medium 
rare 

Degree of how well a patty is cooked 

Medium 
well done 

Well done 

Figure 4. Respondent's preference on how they want their patty cooked. 

Table 21. Respondents preference regarding degree of cooking of beef patties. 

Degree of cooking Percent Valid percent 

Rare 0 0 
Medium rare 3 4 
Medium 8 9 
Medium well done 15 18 
Well done 54 68 
Respondents who never eats beef patties 1 1 
Total 81 100 
Missing response 20 
Total 100 

2 8 ' O t h e r ' m e t h o d s for d e c i d i n g w h e t h e r the h a m b u r g e r is c o o k e d e n o u g h to eat: cu t the h a m b u r g e r i n h a l f to c h e c k that the inside is 

b r o w n , B B Q u n t i l b l a c k ou ts ide , o v e r c o o k the hamburge r . 
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Table 22. Time from finishing cooking a meal to putting the leftovers into the 
refrigerator. 

Time period Percent Valid percent 

Within 2 hours 91 93 
Within 4 hours 5 5 
Within 6 hours 1 1 
More than 6 hours 1 1 
Total 98 100 
Missing answer 2 
Total 100 

Food Safety Knowledge 
Two possible food hazards considered to be a serious health hazard by more than eighty percent 

of the population were bacteria (85%) and viruses (80%) (Table 23). Problems associated with 

parasites, pesticide residues and pollution were perceived as a serious health hazard by 

approximately three-quarters of the population (77%, 74% and 70% respectively). Natural 

chemicals or poisons present in some foods were considered a serious health hazard by 50% of 

the population. Problems associated with cholesterol, fat, sugar, salt and food additives were 

least often considered a serious health hazard (25% and 22% respectively). However, over half 

of the population considered the latter two categories somewhat of a hazard (57% and 50%) 

(Table 23). 

The most common sources from which the respondents reported receiving information about 

the proper way to cook, store and handle food were cookbooks (67%), friends and family 

(65%), instructions on product / packages (56%) and magazines / newspaper articles (52%) 

(Table 24). The least likely sources of this information were retailer / store clerks (12%) and on-

the-job knowledge (12%)29. 

2 9 'Other' sources of information: (many years of) experience in the kitchen, common sense, public health offices, food safety course, 
community centre, seniors group, and books. 
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Health professionals were trusted 'a lot' by 74% of the population (Table 25). Consumers 

Association of Canada and government agencies were trusted 'a lot' by about half of the 

respondents (49% and 48% respectively) (Table 25). On the contrary, retailer/store clerks, 

food processors/ manufactures, producers of food (farmers, fishermen, etc.) were 'not trusted 

at all' by 33%, 23%, and 22% of the population30. 

About three-quarters of the respondents rated the following situations correctly with regard to 

the level of risk of causing food borne illness: chicken that is pink inside (76% ± 4%), a 

hamburger which has been on a plate with raw meat juice (77 ± 3%), and vegetables which 

have been cut on a cutting board with raw meat juice (71 ± 4%) (Table 26). Just over half of the 

population (54% ± 4%) considered eating beefsteak that is pink inside to be of no risk. Very 

few of the respondents correctly rated the level of risk of eating a three-minute egg (7% ± 2%). 

Table 24. Respondents' sources about the proper way to cook, store and handle food. 

Information sources Percent 

Cookbooks 67 
Friends / family 65 
Instructions on product / packages 56 
Magazines/newspaper articles 52 

Articles 44 
Product ads 13 
Public service announcements 22 

Television and/or radio 47 
Programmes 35 
Product ads 12 
Public service announcements 24 

Consumer information brochures 31 
School, college or university 21 
Government brochures 19 
Health professional 17 
Retailer / store clerks 12 
On the job 12 
Other 10 
Don't know 1 

3 0 'Other' sources of information that respondents trust (question number 32) include: cookbooks, common sense, home economics 
teacher, own experience/education, university nutrition courses, public health offices, local butcher, well-known chefs in the media, 
organic farmers, naturopaths, professional books, health board, my own sense of smell, internet, health food stores/magazines, 
environmental agencies, healdi providers involved with alternative/ preventative medicine, allergy association, confirmation from 
multiple independent sources, instructions on food packages, and special advocacy groups. 
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Over 80% of the population (87% ± 3%) rated the risk of molded cheese correctly. However, 

since there is no scientific consensus on the level of risk of moldy cheddar cheese the only 

wrong answer was 'no risk' and the other four categories were grouped together as the correct 

answer. 

Correct knowledge regarding foods which can cause foodborne illness was dependent on age 

groups, gender, and susceptible households31 as described in the following (Tables 27-29). 

Tukey's multiple comparisons test revealed that significantly more respondents above 65 years 

of age were not aware that there is a low/no risk associated with eating a pink beefsteak 

compared to respondents between 15-54 years of age (P=0.006 for age group 15-24, P=0.002 for 

age group 25-34, P<0.001 for age group 35-44, P=0.017 for age group 45-54) (Data not shown). 

Significantly more respondents 65 years and older knew that there is a high risk of foodborne 

illness when consuming chicken which is pink inside compared to respondents aged 15-24 and 

25-34 (P=0.012 and P=0.043) (Data not shown) (Table 27). 

Although few respondents knew that there is a high risk of foodborne illness when consuming a 

3-minute egg, significantly more respondents 65 years and older had this knowledge as 

compared to respondents under the age of 34 (P=0.026 for age group 15-24 and P=0.033 for age 

group 25-34) (data not shown) (Table 28). 

The Pearson chi-square test revealed that there was a significant difference (P=0.014) between 

age groups regarding knowledge about eating vegetables which have been cut on the same 

cutting board right after cutting raw meat (Table 29). However, when the Tukey multiple 

comparison test was done to determine which age group(s) were significantly more likely to 

have this knowledge this test did not find any significant difference. When the "least significant 

difference" test (LSD) was done on the same data it was found that respondents between 15 and 

24 were less likely to know that there is a high risk of foodborne illness associated with eating 

vegetables which have been cut on the same cutting board right after cutting raw meat 

compared with respondents in age groups 35-44, 55-64 and 65+ (P= 0.022, P=0.037, and 

P=0.009 respectively) (data not shown). 

3 1 See definition for 'susceptible households' in the Glossary. 
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Significantly more men than women knew that eating a pink beefsteak has a low risk for 

foodborne illness (P=0.002) (Table 27). Significantly more females knew that there is a high 

risk of foodborne illness when consuming pink chicken compared to males (PO.001) (Table 

27). Furthermore, significantly more females knew that there is a high risk of foodborne illness 

when consuming cooked beef patties and vegetables which have come in contact with a cutting 

board with raw meat compared to males (P<0.001 for both) (Tables 28 and 29). 

Respondents living in households with children under 5 years of age were significantly more 

likely to know that eating a beef patty (P=0.018) and vegetables (P=0.044) which have been on 

a cutting board with raw meat has a high risk of causing foodborne illness (Tables 28 and 29). 

Respondents in households with individuals over 65 years of age were less likely to know that a 

pink beefsteak has a low/no risk of causing foodborne illness (P=0.000) (Table 27). 

Most of the respondents had heard about Salmonella and E. coli (90% and 87% respectively) 

(Figure 5), but only 37% knew that Salmonella can cause foodborne illness and 30% knew that 

E. coli can cause foodborne illness (Table 30). Only 12% had heard about Campylobacter and 

none had any suggestions about the nature of Campylobacter (Table 30). Table 31 contains a 

categorization of all the explanations given by the respondents as to what these three organisms 

are (answers to the three open-ended questions: numbers 36, 39 and 42). The most common 

sources of knowledge regarding Salmonella and E. coli were television / radio and magazines / 

newspaper articles (Table 31). 

It was shown in a cross-tabulation that of the respondents who had heard about these organisms 

and who lived in households with children under five years of age 91% had heard of 

Salmonella, 87% had heard about E. coli, and 14% had heard about Campylobacter (Figure 5). 

And of the respondents who had heard about these organisms and who lived in households with 

individuals over 65 years of age 90% had heard of Salmonella, 84% had heard about E. coli, 

and 10% had heard about Campylobacter (Figure 5). Thus, respondents from households with 

children under 5 years and/or individuals over the age of 65 recognized these organisms to the 

same extent as respondents from all households who participated in the survey (Figure 5). 
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About half of the respondents (49%) knew that foodborne illness can cause kidney failure and 

40% believe that foodborne illness can cause an allergic reaction (Table 32). Thirty percent of 

the respondents did not know whether foodborne illness could cause long-term health problems. 

About one fifth of the respondents believed that foodborne illness can cause cancer, heart 

disease and birth defects (17%, 18%, and 19% respectively). Seven percent believed that 

foodborne illness does not cause long-term health problems (Table 32). 

Almost all of the respondents associated vomiting and diarrhea with foodborne illness (95% and 

94% respectively) (Table 33). Three-quarters associated stomach upset other than vomiting and 

diarrhea with foodborne illness (76%), and approximately half of the respondents associated 

headaches and dizziness with foodborne illness (46% and 53% respectively). One third believed 

that allergic reactions and lethargy are associated with foodborne illness (30% and 33% 

respectively) (Table 33). 

100 

• All households 

• Children < 5 

• Individuals > 65 

Salmonella E. coli 

Pathogens 

Campylobacter 

Figure 5. Respondents' recognition of the three pathogens Salmonella, E. coli, and 
Campylobacter. 
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Table 30. Frequencies (and percent distribution) of respondents' explanations of what 
Salmonella, and E. coli is (there were no suggestions at all for Campylobacter). 

Explanation categories Salmonella E. coli Campylobacter 

A bacteria 152(21) 184 (26) 
A bacteria that causes food poisoning 166(23) 133 (20) 
Food poisoning 99(14) 68(10) 
A parasite 7(1) 5(1) 
A virus 11(2) 19(3) 
A poison/poisonous 5(1) 3(0) 
Found in: 

Poultry 52 (7) 11(2) 
Beef 25 (3) 28 (4) 
Raw meat products 27 (4) 29 (4) 
Sea food 8(1) 3(0) 
Fruit / vegetables 2(0) 5(1) 
Eggs 23 (3) 0(0) 
Food (unspecified) 29 (4) 18(23) 

Found in food that is not cooked enough 75(10) 86(12) 
Problem with cross-contamination 7(1) 7(1) 
E. coli is more serious than Salmonella 0(0) 25 (4) 
Salmonella is more serious than E. coli 12(2) 0(0) 
It is found in the digestive tract/fecal 11(2) 66(10) 
Wrong answer (i.e. entirely unrelated) 9(1) 17(2) 

Total 721(100) 697 (100) 

Table 31. Respondents' first source of information about Salmonella, E. coli, and 
Campylobacter. 

First source of information Salmonella E. coli Campylobacter 

Friends/family 39 26 1 
Magazines/newspaper 44 43 2 
Television/radio 53 65 2 
On the job 12 10 3 
School 23 15 3 
Don't remember 12 6 3 
Other 5 3 2 
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Table 32. Respondents' beliefs that foodborne illness can cause long term health 
problems. 

Long term health problems Frequency Percent 

Cancer 97 17 
Kidney failure 285 49 
Allergic reaction 231 40 
Arthritis 50 9 
Heart disease 105 18 
Birth defects 109 19 
None of the above 41 7 
I don't know 176 30 
Other long-term health implications 43 7 

Table 33. Symptoms that respondents associate with foodborne illness. 

Symptoms Frequency Percent 

Vomiting 551 95 
Diarrhea 548 94 
Other stomach upset 442 76 
Headaches 266 46 
Dizziness 309 53 
Allergic reaction 176 30 
Tired /lethargic 194 33 
Other immediate health implications 32 6 

A total of 39% of the respondents believed they had foodborne illness in Canada (data not 

shown). Of those 63% had it 1-2 times, whereas only 15% had it 3-5 times (Table 34). About 

one third of the respondents who had experienced foodborne illness in Canada contracted it 

from a meal at a restaurant (31%), 7% contracted it from a meal at a banquet, reception or other 

catered function, 7% contracted it from a meal prepared at home and 6% contracted it from a 

meal at family/friends home (Table 35). About five percent (5%) contracted foodborne illness 

from a meal delivered from a restaurant, 4% from packaged ready to eat food, 3% from school 
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or a post secondary institution, 1% from a packaged meal heated at home, and 4% didn't know 

where they had contracted the illness from (Table 35). 

Table 34. Number of incidences of foodborne illness in Canada (a total of 226 or 39%) of 
respondents who believe they had a case of foodborne illness in Canada. 

Number of incidences 
of foodborne illness Frequency Percent Valid percent 

1-2 times 149 26 63 
3-5 times 35 6 15 
More than 5 times 26 5 11 
Don't know 26 5 11 

*Missing responses: 346 (60 %) 

Table 35. Type of meal from which respondents believe they contracted food born 
illness. 

Type of meal Frequency Percentage 

A meal at a restaurant 180 31 
A meal at a banquet, reception or catered function 44 7 
A meal prepared at home 42 7 
A meal at family/friends home 37 6 
A meal at school, college or university 16 3 
A meal delivered from a restaurant 26 5 
A packaged meal heated at home 6 1 
Packaged ready to eat foods 21 4 
Don't know 25 4 
Other 22 4 

Typical comments made by respondents in the comment section on the last page of the 

questionnaire are found in Appendix VIII. 
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DISCUSSION 
Numerous surveys conducted in Europe and North America have found that poor food-handling 

and hygiene practices in the domestic kitchen cause a significant amount of foodborne illness 

(8,22,23,45,21). Certain high-risk practices are fairly common and a large percentage of the 

population is unaware of preventative measures to prevent foodborne illness when preparing a 

home-cooked meal. This survey supports these findings. Between half and two-thirds of the 

respondents reported using appropriate food-handling practices before and during meal 

preparation in the home (Table 14), two-thirds were aware of a correct method of determining 

whether poultry and beef patties were cooked enough to avoid foodborne illness (Table 18) and 

between half to two-thirds of the respondents demonstrated that they were knowledgeable about 

food safety practices necessary to prevent foodborne illness (Table 26). The present study 

further indicated that older respondents and females were more likely to follow appropriate 

hygienic and cooking practices and more likely to have more correct knowledge when rating the 

risk of foodborne illness when consuming different types of foods. 

The Canadian Food Inspection Agency (CFIA) sponsored in 1998 a national 'Safe Food-

handling Survey' which measured consumer knowledge and attitudes toward safe food-

handling in the home as it relates to foodborne illness (17). This survey was compared to a 

similar survey sponsored by the CFIA in 1990. The 1998 survey revealed that Canadians were 

aware of the potential hazards of eating improperly cooked meat, which is similar to the 

findings in 1990. However, Canadians in 1998 were aware of the potential hazards of allowing 

raw meat to come in contact with other foods, compared to 1990. However, few Canadians 

were aware of the potential hazard related to the consumption of raw eggs. 

Only between half to two-thirds of the respondents in the present survey reported appropriate 

food preparation practices to prevent cross-contamination when preparing a meal (Table 14). 

The CFIA 1998 survey found that few of the Canadians surveyed (16%) felt that the most 

important thing they do to keep food safe from bacteria is to keep foods separate to prevent 

cross-contamination. The current survey focused on the practices of the respondents regarding 

methods of treatment of kitchen surfaces and utensils. 

The current survey found that almost all the respondents washed their hands after cutting raw 
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poultry; however, only one-third used a correct method to clean their hands (Table 13). An 

interesting pattern emerges in the distribution of appropriate responses of sanitizing the hands 

when comparing the different age groups: a decrease in appropriate responses among older 

respondents. One can speculate that this is the result of education campaigns on proper 

handwashing methods in schools that have targeted generations who are now getting older. As 

mentioned in the literature review the general public understands the importance of frequent 

handwashing before, during and after food preparation but most consumers don't actually 

follow this knowledge when preparing food. This contradiction is often discussed in the 

literature (17,57,58,72). This survey defined an appropriate handwashing method as one where 

the hands had to be washed with disinfectant soap or rinsed with diluted bleach. It could be 

argued that it is too ambitious to expect the public to use this method and that the first step 

would be to educate the public in the importance of simply washing their hands with non-

disenfectant soap and water before, during and after meal preparation. When it is found that this 

goal has been reached it might then be possible to educate the public in using this method to 

sanitize their hands. 

CFIA's 1998 survey found that 92% of Canadians knew that it is important to wash their hands 

after handling raw meat to avoid foodborne illness. This result is in contrast to the survey 

conducted in the U.S. where one-third did not wash their hands or take precautions to prevent 

cross-contamination (92). A recent Italian study showed that approximately half of the 

respondents reported washing hands before handling raw food (65). 

The respondents of the current survey (Table 37) generally had less correct knowledge about 

food preparation activities that can cause foodborne illness (e.g. eating chicken that is not 

cooked enough) than Canadians across the country, as found in the CFIA's 1998 survey (17). 

However, the way this question was posed in the two surveys was slightly different and the 

analysis of these results could cause some of the discrepancies. CFIA designed a yes/no 

question ('could this activity cause foodborne illness'), whereas this survey asked the 

respondent to rate the risk of foodborne illness (high, moderate, low and no risk). The 

respondents who rated the risk correctly were grouped together and the percentage was 

calculated. Thus, the respondents who rated the risk slightly different (i.e. moderate versus 
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high) were not accounted for in the 'correct answer'. 

The current survey found that three-quarters of the respondents knew that eating a chicken that 

is pink inside has a high risk of causing foodborne illness whereas the CFIA survey found that 

almost all Canadians questioned knew this (Table 37). Only 7% of respondents in the current 

survey knew that the risk of foodborne illness is very high when consuming a 3-minute egg; in 

the 1998 CFIA survey, 18% of Canadians knew this. The current survey found that 77% of 

respondents knew that the risk of foodborne illness is very high when consuming a cooked 

hamburger with raw meat juice on it; in the 1998 CFIA survey, 86% of Canadians across the 

nation knew this. Seventy-one percent of the respondents in this survey were aware that 

chopping raw vegetables and uncooked chicken at the same time on the same cutting board 

could cause foodborne illness whereas CFIA's 1998 survey found that 87% Canadians knew 

this (17) (Table 38). 

The FDA conducted a national survey in 1993, which found that most American consumers had 

the correct knowledge about safe food-handling practices (e.g. washing hands, preventing cross-

contamination, and adequate cooking of meat), however, they failed to act on it (92). For 

example, although 86% knew that hand washing reduces the risk of foodborne illness only 66% 

washed their hands after handling raw meat or poultry to prevent cross-contamination. Eighty 

percent of the respondents knew that serving a steak on a plate that had held the raw steak 

increased the risk of foodborne illness, however, only 67% cleaned the cutting board after 

contact with raw meat or poultry (92). The same survey found that 67% of the respondents 

knew that cooking meat until well done reduces the risk of foodborne illness and 71% of the 

respondents served adequately cooked hamburgers. 

Safe food-handling surveys conducted in Europe and the U.S. have found that older people are 

more likely to follow appropriate safe food-handling practices as compared to younger people 

(3,17,92,125). The present study supports these finding. Respondents between the ages of 45-54 

were more likely to use correct hygienic practices on cutting boards and hands than respondents 

under the age of 45 were. Respondents aged 35-44 were more likely to use a correct practice to 

determine whether large and small pieces of poultry were cooked enough to prevent foodborne 

illness than the age group 45-54. Respondents over the age of 65 were more likely to know that 

72 



chicken which is pink inside has a high risk of causing foodborne illness compared to 

respondents under the age of 65. Respondents over the age of 65 were more likely to know that 

a 3-minute egg has a high risk of causing foodborne illness compared to respondents under the 

age of 35. Respondents over the age of 25 were more likely than respondents aged 15-24 to 

know that ready-to-eat vegetables that have been in contact with raw meat juice have a high risk 

of causing foodborne illness. However, respondents over the age of 65 were more likely to 

believe that a steak that is pink inside has a high risk of causing foodborne illness compared to 

age groups 15-54. One can speculate whether this is due to this age group generally being more 

cautious about food safety. 

This study also found that females were more likely to follow appropriate hygienic and cooking 

practices than male respondents. This was the case for the kitchen sink and the dishcloth/ 

sponge. Females were more likely than males to use appropriate practices to determine whether 

meat is cooked enough to prevent foodborne illness. This was the case when determining 

whether large pieces of poultry were cooked enough. Females were also more likely to have 

more correct knowledge when rating the risk of consuming different types of food. Females 

were more likely to know that there is a high risk of contracting foodborne illness when 

consuming cooked chicken which is pink inside and cooked meat and ready-to-eat vegetables 

which have been in contact with raw meat juice. However, males were more likely to know that 

there is a low risk of consuming a beefsteak that is pink inside. 

Table 36. Comparison of the current survey with the CFIA's 1998 and 1990 surveys 
regarding the correct knowledge foods that can cause foodborne illness. 

CFIA's CFIA's 
Current 1998 1990 
Survey Survey Survey 

(%) (%) (%) 

Eating a pink beef steak 54 N/A 1 N/A 
Eating chicken which is pink inside 76 92 84 
Eating a 3-minute egg 7 18 14 
Cooked hamburger with raw meat juice on it 77 86 66 
Vegetables with raw meat juice on them 71 87 68 
Molded cheese 87 35 35 
N/A shows that these hazards were not included in the survey 
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Respondents from the current survey rated health hazards in foods higher as compared to 

Canadians in general as seen in Table 38. However, when placing the hazards in order of 

seriousness the ratings are comparable (Table 38). The three most serious perceived health 

hazards were pathogens (including bacteria, virus and parasites), pesticide residues in food and 

environmental contaminants or pollutants. The least serious perceived health hazards were 

natural chemicals or poisons present in some foods, problems associated with cholesterol, fat, 

sugar or salt, and finally additives. CFIA's 1998 survey found the same order of seriousness of 

these health hazards with the exception that problems associated with cholesterol, fat, sugar or 

salt as well as additives were perceived as being more serious than natural chemicals or poisons 

present in some foods. The current survey found that respondents who themselves were over 65 

years of age or had individuals over 65 years of age in the household were slightly more 

concerned about the listed health hazards (data not shown). CFIA's 1990 survey found that 

Canadians showed less concern about pathogens, whereas pesticide residues and environmental 

contaminants/ pollutants were rated as serious health hazards (Table 38). 

The most common sources from which respondents of the current survey received information 

about the proper way to cook, store and handle food were very similar to CFIA's surveys in 

1998 and 1990: through family and friends (65%), cookbooks (65%), magazine / newspaper 

articles (52%), and TV/radio (47%). The current survey also found that 20% of the respondents 

received information from school, college or university; 12% from retailer/store clerks; 12% on 

the job; 18% from government brochures; 31% from consumer information brochures; 56% 

from instructions on product/packages; and 17% from health professionals. CFIA's survey in 

1998 found that respondents were more likely to have been both self-taught and taught by 

family and friends than the current survey found. CFIA also found that 59% of Canadians, who 

were interested in more information about the proper way to cook, store and handle food, 

preferred to receive that information through pamphlets at grocery stores. 

A large proportion of the total sample in the current survey claimed to have heard about 

Salmonella and E. coli (90% and 87% respectively) whereas Campylobacter was a poorly 

recognized pathogen (12%). These results are comparable to the FDA sponsored survey 
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mentioned earlier (92). The recent Italian survey mentioned earlier found that 56% of the 

respondents had knowledge about Salmonella (that survey did not include E. coli or 

Campylobacter). 

Table 37. Percent distribution of the rating of serious/somewhat serious health hazards in 
foods by respondents in the current survey as well as CFIA's 1990 and 1998 surveys. 

CFIA's CFIA's 
Current 1998 1990 
Survey Survey Survey 

Health hazard (%) (%) (%) 

Bacteria which may cause foodborne illness 85/141 69/28 72/26 
Virus which may cause foodborne illness 80/13 N/A 2 N/A 
Parasites in food 78/16 N/A N/A 
Pesticide residues 73/22 64/31 69/22 
Pollution 70/23 59/37 69/24 
Foods that cause allergic reactions N/A 47/41 N/A 
Food irradiation N/A 28/38 N/A 
Genetically engineered foods N/A 26/34 N/A 
Natural chemicals or poisons present in some foods 50/33 23/51 43/39 
Problems associated with cholesterol, fat, sugar, or salt 26/56 28/53 48/42 
Food additives 22/50 26/55 26/56 
'The two numbers displayed show the rating in percent of 'serious'/ 'somewhat serious' health hazards 
2N/A shows that these hazards were not included in the survey 

In the current survey, a total of 39% of the respondents reported having had foodborne illness 

while in Canada. Most of these respondents had 1-2 incidences of foodborne illness (63%). This 

is in strong contrast to CFIA's 1998 survey where only 12% of Canadians believed that they 

had had foodborne illness (17). However, it is important to note that the CFIA 1998 survey 

specifically asked respondents how many incidences of foodborne illness they had had the past 

year, whereas this survey did not specify any time period. 

Limitations of the survey 

The definition for correct methods of sanitizing the hands in this survey was either to wash 

hands with disinfectant soap or in diluted bleach. However, it would have been more 

appropriate if this action had included that the hands be washed with soap and water first to 

remove lipid particles from the hands, which likely would be deposited after handling poultry. 
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It could be argued that there is a high sampling error in the current survey and consequently 

poor accuracy as well. This would hinge on the argument that a scientifically acceptable 

response rate should be above 50%, whereas in this study the response rate was 36% (126). 

This argument notwithstanding, many of the results of this survey are comparable to CFIA's 

1998 survey and the FDA sponsored survey in the U.S. from 1993. Furthermore, the fact that 

the demographic factors associated with this survey's respondents are comparable to the 

GVRD's population demographic strengthens the argument that this survey is valid. Finally, 

since this survey was constructed and executed in a professional and exact manner and utilized 

all academically accepted norms and practices concerning survey design and application, a 

reasonable claim for validity can be made. 
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CONCLUSIONS 

The results of this survey support earlier findings from other geographical areas that certain 

food-handling practices, which are at high risk of producing foodborne illness, are fairly 

common in the GVRD and a large percentage of the population in the GVRD was unaware of 

preventative measures to prevent foodborne illness when preparing a home-cooked meal. 

The current survey demonstrated that persons primarily responsible for household meal 

preparation in the Greater Vancouver Regional District (GVRD) did not use appropriate food 

safety procedures before, during and after meal preparation in the household to prevent 

foodborne illness. Young people between the ages of 15-34 and males were less likely to follow 

appropriate safe food-handling practices and less likely to have correct knowledge when rating 

the risk of foodborne illness when consuming different types of foods. 

The main problem was the potential for cross-contamination between kitchen utensils and 

ready-to-eat foods. Furthermore, the population surveyed in the current survey did not use an 

appropriate method when determining whether poultry (whole or in pieces), beef patties and 

eggs were cooked enough to prevent foodborne illness. This population, when asked to rate the 

risk of foodborne illness in different types of foods, also lacked knowledge of the causes of 

foodborne illness. Thus, in many households cross-contamination between raw meat and other 

foods, as well as improperly cooked foods, could potentially cause foodborne illness. 

It can thus be concluded that residents in the GVRD who were responsible for preparing most 

of the meals in the household, in particular females and younger residents, need to be better 

educated in preventing cross contamination before, during and after meal preparation through 

increased awareness of the causes of foodborne illness. Furthermore, it is recommended that 

this population be informed about the correct methods to use when determining whether meat, 

poultry or eggs are cooked enough to prevent foodborne illness. 

A review of the literature shows that the knowledge base about foodborne illness, in particular 

the causes and symptoms of foodborne illness, should be increased with a focus on increasing 

the public's scientific literacy. This knowledge should be communicated through the media, 

food labels, primary school curriculum, health professionals and training courses in a 

77 



community setting. Furthermore, an education campaign should include positive behaviour 

change rather than knowledge alone. Consumers should be motivated to practice safe food-

handling practices through a belief that the individual could be personally harmed if safe food-

handling practices are not followed, and that behaviour could have a positive impact on the 

prevention of foodborne illness. 

78 



IMPLICATIONS AND RECOMMENDATIONS 

The present study indicates that while most people practiced appropriate safe food-handling 

practices and had a high level of food safety awareness, a significant proportion of the 

respondents did not. Given the contamination rates of some foods, this gives rise to an important 

risk of foodborne illness. The results found in this survey, together with similar results in other 

surveys, show that education campaigns should target the broad public, with particular focus on 

the younger age groups (under 35 years of age). One way in which this could be accomplished 

would be to target an education campaign on food safety to primary school children 

(kindergarten - grade 12). The Canadian Partnership for Food Safety Education has developed 

education materials for grades K-12 recommended for this purpose. 

Results from this and other surveys emphasize the need to target women in education campaigns 

since it is mainly women who prepare meals in the domestic kitchen. This survey found that 

males consistently seem to be less likely to have correct knowledge and follow safe food-

handling practices but it is not recommended that this demographic specifically should be 

targeted in an education campaign since males generally prepare few meals in the domestic 

kitchen. 

Further research is needed to determine how the available data on the public's food-handling 

practices and knowledge best can be translated into improved food-handling practices. 

It is recommended that food safety labels becomes required by law in this country. This has 

proven to be an effective method to educate the public about food safety in the U.S. Other 

effective methods for educating the public in food safety are training courses in a community 

setting (e.g. community centres, churches), primary school curricula and through health 

professionals in their vocational settings. Furthermore, this survey supports the findings of other 

surveys, which have found that the media is a common source of information about foodborne 

illness. Efforts to educate and inform media personnel on food safety matters should be 

undertaken as part of any campaign. 
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APPENDIX I. U.S. Labels for Raw Meat and Poultry Products 

Safe Handl ing Instructions 
This product was prepared from inspected and passed meat and/ 
or poultry. Some food products may contain bacteria that could 
cause illness if the product is mishandled or cooked improperly. 
For your protection, follow these safe handling instructions. 

Keep refrigerated or frozen. 
Thaw in refrigerator or microwave. 

Keep raw meat and poultry separate from other foods. 
Wash working surfaces (mcJiKfing cutting boards), 
utensils, and hands after touching raw meat or poultry. 

Cook thoroughly. 

Keep hot foods hot Refrigerate leftovers 
immediately or discard. 
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A P P E N D I X I I . P r o p o s e d C a n a d i a n L a b e l s for R a w M e a t a n d P o u l t r y P r o d u c t s . 

Please note that icons which are representative of the individual statements are also recommend 
but are not included here. 

1 SAFE POULTRY 
I COOKING & HANDLING 
•i . — 

Some food products may contain bacteria that 
could cause illness X cooked or handled 
improperly. 

For your protection: 

Keep refrigerated or frozen. 
Thaw in refrigerator or 
microwave. 

Cook thoroughly until there is 
no pink meat and juices are 
dear 

Wash hands, utensils and 
working surfaces thoroughly with 
hot water and detergent, then 
sanitize. e.g. with diluted bleach, 
after contacting raw foods 

Keep hot foods hot. Refrigerate 
leftovers within 2 hours of 
serving. 

Notes: 

A 2nd option for the introductory statement is "Raw poultry from any source may contain bacteria that could cause illness 
if cooked or handled improperly. - The last statement, "Keep hot foods not Refrigerate leftovers within 2 hours of serving-
is recommended but may be deleted if space restrictions require a reduction in the amount of information. 

SAFE G R O U N D MEAT 
COOKING & HANDLING = 

Some food products may contain bacteria that 
could cause illness if cooked or handled 
improperly. 

For your protection: 

Keep refrigerated or frozen. 
Thaw in refrigerator or 
microwave. 

Cook thoroughly until there is 
no pink meat and juices are 
clear 

Wash hands, utensils and 
working surfaces thoroughly with 
hot water and detergent, then 
sanitize, e.g. with diluted bleach, 
after contacting raw foods 

Keep hot foods hot. Refrigerate 
leftovers within 2 hours of 
serving. 81 
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B. PREPARATION PRACTICES. This section will help us understand 
what practices you usually follow when you are preparing a meal. This 
information will be helpful in developing material for public education. 

5. Do you ever cook poultry (i.e. chicken, turkey, duck and goose)? 

Q Yes If no, please skip to question number 25. 

6. Please check the type of cutting utensil(s) that you usually use to cut raw 
(uncooked) poultry. Please check all that apply. 

Q A knife 
I | Poultry scissors 
I | A cleaver (chopping tool) 
I | Other {please specify) 

7. When you are cooking a meal where you have cut raw (uncooked) poultry do you 
usually then use the same cutting utensil to cut other food products? 

| I, Yes If no, please skip to question number 9. 

8. If yes, what do you usually do to the cutting utensil before you cut other 
food products? Please check all that apply. 

I I, Nothing 
| | Wash with detergent and water 
| | Rinse with water only 
| | Wipe with a dishcloth / sponge 
| |s Rinse / wipe with diluted bleach 
| | Soak in diluted bleach 
| | Wipe with vinegar 
| | Wash with a disinfectant soap 
O Wash in the dishwasher 
j | u , Other {please specify) : 

9. Do vou ever use a cutting board to cut raw (uncooked) poultry/ 

B Yes If no, please skip to question number 13. 

10. Please check the type of cutting board(s) you usually use to cut raw 
{uncooked) poultry. Please check all that apply. 

I I, A wooden cutting board 
I I A glass cutting board 
I | A plastic cutting board 
I | A marble cutting board 
I | A ceramic cutting board 
I L Other {please specify) 
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11. When you are cooking a meal where you have cut raw (uncooked) poultry on a 
cutting board do you usually use the same cutting board for other food products? 
| |, Yes If no, please skip to question number 13. 

12. If yes, what do you usually do to the cutting board before you cut other 
food products on it? Please check all that apply. 

I I, Wash with detergent and water I I 
| | Wash with a disinfectant soap Q 
| | Wipe with a dishcloth/sponge fj] 
| | Rinse/wipe with diluted bleach O 
f3 Soak in diluted bleach Q„ 

Wipe with vinegar 
Rinse with water only 
Wash in the dishwasher 
Nothing 
Other {please specify) — 

13. When you are preparing raw (uncooked) poultry does it ever come in contact with 
the kitchen counter? 
• > Yes If no, please skip to question number 16. 

14. If yes, do you wash the kitchen counter before you put any other food 
products on it? 

• . Yes If no, please skip to question number 16. 

15. If yes, how do you wash the kitchen counter? Check all that apply. 
| I, Wipe with a disinfectant soap 
| | Wipe / rinse with vinegar 
| | Wipe with a dishcloth / sponge 
| | Wipe / rinse with diluted bleach 
[3 Wipe with water or detergent and water 
I | Other [please specify) 

16. When you are preparing raw (uncooked) poultry does it ever come in contact with 
the kitchen sink? 
| I, Yes If no. please skip to question number 19. 

17. If yes, do you wash the kitchen sink before you put any other food products 
on it? 
| |, Yes If no, please skip to question number 19. 

18. If yes. how do you wash the kitchen sink? Check all that apply. 

| I, Rinse with water or detergent and water 
I | Wipe with a dishcloth / sponge 
| | Wipe / rinse with vinegar 
| | Wipe / rinse with diluted bleach 
| |s Wash with a disinfectant soap 
I | Other {please specify) 
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19. After you cut raw (uncooked) poultry and before you cut any other food products 
do you usually wash your hands? 

| I, Yes If no, please skip to question number 21 

20. If yes, how do you wash your hands? Please check all that apply. 
| I, Wash with a disinfectant soap 
| | Rinse with water only 
| | Rinse with diluted bleach 
| | Wipe with a dishcloth / sponge 
| Is Wash with soap and water 
I | Other {please specify) 

21. If you use a dishcloth / sponge to clean any utensil or surface after cutting raw 
(uncooked) poultry, what do you usually do to it before using it again? 
Please check all that apply. 

| I, I don't use a dishcloth / sponge 
| | Rinse with vinegar 
| | Rinse with a disinfectant soap 
I | Nothing 
I Is Rinse with water only 
| | Rinse with diluted bleach 
| | Rinse with detergent and water 
| | Wash in the dishwasher 
| | Wash in the washing machine 
I | l 0 Other {please specify) 

C. COOKING PRACTICES. This section will help us understand what 
practices you usually follow when you are cooking. This information 
will also be helpful in developing material for public education. 

22. How do you decide when whole poultry is cooked enough to eat? 
Please check all that apply. 
| I, I never cook whole poultry 
| | I make sure the juices run clear 
| | I use a meat thermometer 
| | I taste the meat 
| |s I poke the meat to feel firmness 
| | 1 wait until it falls apart 
| | 1 twist the leg bone 
| | I cook the meat for a certain amount of time 
| | I make sure the meat is not pink 
I I,,, Other (please specify) . 
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23. How do you decide when large pieces of poultry (for example: drumsticks or 
breast pieces) are cooked enough to eat? Please check all that apply. 

I I, I poke the meat to feel firmness 
I | I taste the meat 
I | [ twist the legbone 
I | I cook the meat for a certain amount of time 
I is I make sure the juices run clear 
I | I make sure the meat is not pink 
I | I use a meat thermometer 
I j I never cook large pieces of poultry 
I | Other (please specify) 

24. How do you decide when small pieces of poultry (for example: small pieces in a 
stew, soup, or stir-fry) are cooked enough to eat? Please check all that apply. 

I I, I poke the meat to feel firmness 
I I I taste the meat 
I | I make sure the juices run clear 
I | I make sure the meat is not pink 
I |} I cook the meat for a certain amount of time 
I | I never cook with small pieces of poultry 
I | Other (please specify) 

25. Do you ever cook hamburgers (beef patties)? 

Q Yes If no, please skip to question number 28. 

26. How do you like your hamburger (beef patty) done? 
Q Rare 
I | Medium rare 
I j Medium 
| | Medium well done 
0 Well done 
| | I never eat hamburgers (beef patties) 

27. How do you decide when hamburgers (beef patties) are cooked enough to 
eat? Please check all that apply. 

1 I, I taste the meat 
I | I cook the meat for a certain amount of time 
I | 1 use a meat thermometer 
I | 1 make sure the juices run clear 
| |5 I make sure the meat is not pink 
I | I poke the meat to feel firmness 
I | Other (please specify) ; 
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When there are meat or poultry leftovers of any kind that you want to save, how 
soon after cooking do you put the leftovers in the refrigerator or freezer? 
Please check the appropriate amount of time. 

• , Within 2 hours 
Q Within 4 hours 
I | Within 6 hours 
I | After more than 6 hours 

D. FOOD SAFETY. This section will provide us with information on what 
your views are on food safety in Canada and which sources you trust the 
most for information on food safety. 

How do you rate each of the following items as possible health hazards? 
Please circle 1,2, 3, or 4 for each part. 

Somewhat Not Don't 
Serious serious serious know 

Food Additives 
Pesticide Residues 
Environmental contaminants or 

pollution in food 
Problems associated with 

cholesterol, fat, sugar, or salt... 
Bacteria which may cause 

food poisoning 
Viruses which may cause 

food poisoning 
Parasites present in food 
Natural chemicals or poisons 

present in some foods 

2 3 4 
2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 . 3 4 
2 3 4 

Where do you get information about the proper way to cook, store and handle 
food? Please check all that apply. 

| 1, Friends or family 
| | School, college or university 
| | Government brochures 
| | Retailer / store clerks 
(3 On the job 
| | Television and/or radio 

| | Programs 
[ | Product ads 
| | Public service announcements 

I |„, Don't know 
I | Other (please specif) 

I I Consumer information brochures 
I | Instructions on product / packages 
I | Health professional (doctor, nurse. 

dietitian, pharmacist, etc.) 
I I;; Cookbooks 
I | Magazines and/or newspapers 

I I Articles 
I | Product ads 
I I Public service announcements 
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31. How much do you trust each of the following sources of information on the safety 
of food? Please circle /, 2, 3, or 4 for each source. 

I trust the information I don't 
a lot a little not at all know 

Government agencies 1 2 3 4 
Friends or family 1 2 3 4 
Health professional (doctor, nurse, 

dietitian, pharmacist, etc.) 1 2 3 4 
Retailer / store clerk 1 2 3 4 
Newspaper or magazine 1 2 3 4 
Radio /TV... 1 2 3 4 
People who supply food such as 

farmers and fishermen 1 2 3 4 
Food processor or manufacturer 1 2 3 4 
Consumers Association of Canada... 1 2 3 4 

32. Are there other sources of information you trust {please specify) 

33. How do you rate the risk of food poisoning in each of these situations. 
Please circle I, 2, 3, 4, or 5 for each situation. 

Level of risk 

Hiah Moderate Low 
No 
risk 

Don't 
know 

Eating a beefsteak which is 
still pink inside 

Eating chicken which is still 
pink inside 

Eating an egg which has been 
boiled for 3 minutes 

Eating barbecued hamburgers 
(beef patties) which have been 
on the same plate that was used 
to carry the raw hamburger meat 
to the barbecue 

Eating vegetables which have been 
cut on the same cutting board 
right after cutting raw meat 

Eating cheddar cheese that has 
some mold on it 
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34. Have you ever heard of Salmonella? 

| j. Yes I f no, please skip to question number 37. 

35. Where did you first hear about Salmonella? Please check all that apply. 

1 11 Friends or family 
| | Magazines / newspaper articles 
1 1 Television / radio 
• On the job 
1 Is School 
I 1 I don't remember 
I 1 Other {please specify) 

36. What do you think Salmonella is? Please explain. 

37. Have you ever heard of E . coli? 

| I, Yes If no, please skip to question number 40. 

38. Where did you first hear about E . coli? Please check all that apply. 

I I, Friends or family 
1 1 Magazines / newspaper articles 
I 1 Television / radio 
• On the job 
1 Is School 
| 1 I don't remember 
I 1 Other {please specify) 

39. What do you think E. coli is? Please explain. 

40. Have you ever heard of Campylobacter.9 

| j. Yes If no. please skip to question number 43. 

41. Where did you first hear about Campylobacter? Please check all that apply. 

1 I, Friends or family 
1 1 Magazines / newspaper articles 
| | Television / radio 
• On the job 
Q- School 
I 1 I don't remember 
1 1 Other (please specify) 

42. What do you think Campylobacter is? 
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Do you believe any of the following long-term health problems can be caused by 
food poisoning? Please check all that apply. 

I I, Cancer 
I I Kidney failure 
Q Allergic reaction 
Q Arthritis 
I |; Heart disease 
• Birth defects 
I I None of the above 
I I I don't know 
l~] Other long-term health implications (please specify) 

Which of the following symptoms do you associate with food poisoning? 
Please check all that apply. 

I |, Vomiting 
I | Diarrhea 
I | Other stomach upset 
Q Headaches 
I |5 Dizziness / disorientation 
I | Allergic reaction 
I | Tired / lethargic 
I I Other immediate health implications (please specify) ' 

Have you ever had food poisoning in Canada? 
Q Yes 
• No 1 

Q I don't know 
If your answer is no or don't know, 
please skip to question number 48. 

46. How many times have you had food poisoning in Canada? 
Please check one only. 
I |, 1 - 2 times 
I | 3-5 times 
I | More than 5 times 
I | I don't know 

47. Can you trace your food poisoning experiences to any of the following? 
Please check all that apply. 

I I, A meal at a restaurant / cafeteria 
I | A meal at a banquet, reception or catered function 
| | A meal prepared at home 
I | A meal prepared at family ' friend's home 
I \j A meal prepared at school, college, university, or other institution 
I | A meal delivered from a restaurant 
| | A packaged meal heated at home (e.g. TV dinner, pot pie. etc.) 
I | Packaged ready to eat foods (e.g. sandwich, hot-dog. etc.) 
I | 1 don't know 
I I,,, Other (please specifyi_ 
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E. DEMOGRAPHIC INFORMATION: This section will give information 
about you and your household. We want to make sure that the people 
who answer this questionnaire statistically represent the population of 
the Greater Vancouver Regional District. 

48. How old are you now? 
• ,15-24 • 25-34 • 35-44 • 45-54 Q 55-64 • 65+ 

49. What is your gender? Q , Female Q Male 

50. To which ethnic or cultural group do you or did your ancestors belong? 
Please check all thai apply. 

• , British I lis Chinese 
I | German I | French 
• Italian I | East Indian 
• Dutch I | Filipino 
I |s Aboriginal I | Arabic 
I | Spanish I L Portuguese 
• Polish • Greek 

I | Vietnamese I | Hungarian 
• Irish I | Scottish 

| Im Ukrainian I | Jewish 

Q African • Bs Pakistan 
I | Korean I Japanese 
• Metis I | Persian 

| I Don"t know 
| | Other (please specif}) \ 

51. How many people are there in your household, including yourself? 

There are people in my household. 

52. Are there any children under the age of 5 presently living in your household? 

• , Yes • No 

53. Are there any persons over the age of 65 presently living in your household? 

O Yes • No 
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Do you have any comments? 

Thank you very much for taking the time to answer this questionnaire! 

Please, mail back the completed questionnaire in the postage-paid envelope provided. If 
vou have lost this envelope, please mail the questionnaire to: 

Marianne Wyne 
Food Science Department 
6650 N. W. Marine Drive 
Vancouver, B.C., V6T1Z4 
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APPENDIX VI. Sample of the Respondents 'Request for Information' Slip. 

If you are interested in receiving a summary of the 
survey results, please provide your e-mail address, 
fax number or mailing address below. 

Please be assured that this piece of paper will be 
separated from the questionnaire. The information 
you provide is strictly confidential. If you provide 
your e-mail address, fax number, or name and 
address, these will only be used to send you a 
summary of the final results. 
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APPENDIX VII. Calculation of the Confidence Interval (95%) 
•a £ 
Si o> fe 
o ~ ° 

ro 
fe en 

o! a- . 

I N OC to ( 0 cr> L l — OT T r o c CD CT> O J m CM - r cc C N cn o T in fNJ O l •a-to in- r - r o ID r ~ co 0 0 1^ C N OO 

o o o c- o O o' C- o o o o o o o 

I1 -;: 

2 2 ° 

CM 00 CN' ro 1— ro LO o CM ro IT m in T 00 
CD o • -t. Ol cH ro 00 ro 00 
m in ts> CO CM •>* IP 1̂  (D CD TT K CD 00 00 O 
o c O . 0 o o' c z o o o cr. — o o O' - d o co 

o 

s : : 
ta — . 
cn as _ 

-Q — ro 
3 " " " 
in u in 

'OO N CO o o 
TT TT ro ro ro TT 
o o o o o o 

"o o d o d .c 

co *• 
O 3 o 
o o o 

— Lf> CO - TT r - T 
T n ^ n n n o o co o o o d o o o d d 

TT CO co 
CN CM- CM 
o o o 
o d d 

• &.I..7 
1 i f-s 
" H i 

r> o LO 00 — 20 ro CO m - £0 TT ro ro OT ro m IN TT CO o in OT* CN OT i n ro ro OT CO 
CO r— CO OT OT LO rr o TT ro o in f>- OT •c 00 
o> CM CO r^ . 00 . *— TT o CD O ro o o TT OT o ro 
CO O CM CD 00 o . ' CM l-O r~ CD .' CO tn OT r>- CM CM 
CM 00 ro -I— CO CN CN r .̂ 00 ' CO CM TT f̂ - ,— ro CN 
O O CO O) OT o OT f< CO 00 • o r .̂ O co CM ro 
CM IN CN CN 
o O o o o O O O o o o o o o O O O O O 

o O d d o d d o o d o o d O d d • d d d 

p~ O r o OT CD o o CM CM 00 CM o T r o CO 
TT O T— CN CD r o r o CO CO .— CM CO t— . CD CO h ~ 

c o CM m r - ' • r o OT CD OT CM r o OT CM r o 00 CD r r . IT) CO OT CM m f^- m CO CO CM CM CO c n TT 
i n CD CM CO c n i n i n . CN O o m OT i n OT TT TT n r o CO T r o CM CO CO TT r o H— r o r o CN . r T— 

O O O O o o o o o o O o o o o o O O O 
O O O o o o o O o o O o o o o O o O O 
O O O o o o o O o o O o o o o O O O O 

d d d d d d d d d d d d d d d d d d d 

CM CM CM CM CM CM CM CN CM CM CM CM CM CM CM CM CM CM CM 

00 CO 00 CO CO GO CO CO CO CO CO 00 CO CD CO CO CO 00 00 i n i n i n i n c n LO i n i n i n t o . i n CO c n LO LO LO LO LO m 

CO CM CM m CO r o r o oo r o r ~ CM CO CM OT i n 

OT O) CN 00 i n CN 00 OT CD • c r o CO 00 CO OT CO CO 
r o CM r o CD m r o CM CM CM TT CM OT CM CM o 00 
d d d d d d d d d d O O O d o d d d d 

CN CO a> CO y— CM r o 00 to O) CM 00 H— CD LO 
O 00 o T— T 00 r - o CO i n CD CD .— 1— o to CO LO CO CO TT CD r - LO o CM OT CO 

d d d d d d d d d d d d d d d d d d d 

— Q) 

£ 3 o a> 

rirl I -s -s 
U O ^ i i I D 

u 

2r 
ro 
Q. 

3 
O 
a. ^_ 

co 
o cu 
0) i-
u cu 
a> cn 
a. 3 
= x> 
E ro 
W I 

CO 
CO 

m 

P1 « 
co >. aj 
3 CL 3 
= — CO 
c co co 
- 0) CO 

ro CQ > 

co 
co ro 

5 « 
* O ra 
CO UJ 

ro 
o 
a 
B 

_ ( N LO CO O * -S «- ^ CM CM 

LU ££) CO CD CD CD 

CM r o TT 
CM CN CM CM 

o o o o 

CM CO LO CO 
ro ro ro co ro ro 
ro ro ro ro ro ro 
D Q O O Q D 

T N O 
r o CO TT 
Q Q D 

HOIAVHHa, 30Q31AA0NX 

97 



APPENDIX VIII. Typical comments made by respondents in the comment section on the 
last page of the questionnaire: 

• I hope this kind of questionnaire/research will help educate others and improve the future 
regarding foodborne illness 

• My family and I have survived 40 years of my cooking, why should it be any different now? 
• Why are there so many food-related problems today versus 30 years ago? 
• I have eaten raw ground meat all my life as did my parents and my children 
• I only buy ground beef from the same butcher/store 
• More education is needed for food handlers from developing countries where the standards 

of hygiene are not the same as ours 
• This was quite interesting -1 realized that I don't know much about the topic 
• I would like some more information about how to prevent food poisoning 
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GLOSSARY 

Accuracy. The closeness of computations or estimates to the exact or true values (127). The extent 
to which the survey results approach the true (but unknown) value of a characteristic of interest in 
the population (134). 

Anonymity. In a survey, anonymity exists if the identity of each respondent who has returned a 
completed questionnaire is not known to anyone other than the respondent and no respondent can 
be identified by inference from the results of the survey. If code numbers or other identifiers are put 
on the questionnaire when sent out, anonymity does not exist (134). 

Attribute. A characteristic of a person, object or concept which can be described only in terms of 
categories (e.g. marital status, gender, hair colour, etc.), rather than being described in quantitative or 
numerical units (134). 

Bias. Generally, an effect which deprives a statistical result of representativeness by systematically 
distorting it, as distinct from a random error which may distort on any one occasion but balances 
out on the average (127). 

Cluster. When the basic sampling unit in the population is to be found in groups or clusters, e.g. 
human beings in households, the sampling is sometimes carried out by selecting a sample of clusters 
and observing all the members of each selected cluster. This is known as cluster sampling. If the 
elements are closely grouped they are said to be compact. If they are almost equivalent to a 
geographically compact group from the point of view of investigational convenience they are said to 
be quasi-compact (127). 

Coefficient of variation. The standard error of an estimate, expressed as a ratio or percentage of 
the estimate. It is a measure of the relative dispersion of distributions and is useful because it is 
independent of the unit of measurement by which the basic variable is measured (134). The 
standard deviation of a distribution divided by the arithmetic mean; sometimes multiplied by 100. 
K. Pearson (1895) proposed it for the purpose of comparing the variabilities of frequency 
distributions, but the coefficient of variation is sensitive to errors in the means and is of limited use 
(127). 

Confidence interval. A statement to the effect that the true value for the population lies within a 
given range of values at a specified level of confidence (134). If it is possible to define two statistics 
tx and t2 (functions of sample values only) such that, 9 being a parameter under estimate, Pr < 9 < 
t2 ) — Ct, where a is some fixed probability, the interval between tx and t2 is called a confidence 
interval. The assertion that 9 lies in this interval will be true, on the average, in a proportion a of the 
cases when the assertion is made (127). 

Confidence limits. The values /, and tz which form the upper and lower limits to the confidence 
interval (127). 

Confidentiality. The situation where the privacy of information provided by individual 
respondents to a survey is maintained, and the information about individual respondents cannot be 
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derived from the published survey results (134). 

Cross-tabulation. Arrangement of data in categories of those variables of interest which are being 
compared, usually in a tabular format with the rows being categories of one variable and the 
columns being categories of the other variable (134). 

Data capture. The process of transferring survey data from questionnaires or coding forms to a 
machine-readable medium (tape, cards, discs, etc.) (134). 

Data. Collective reference to individual items of information (always plural) (134). 

Demographic variable. A characteristic pertaining to the size, geographic distribution and density 
of human populations. Classic demographic variables include only age, sex, marital status, fertility, 
mortality, and migration, but common usage has tended to include a wider variety of social 
characteristics such as: education, income, employment, etc. (134). 

Elementary unit. One of the individuals which, in the aggregate, compose a population: the 
smallest unit yielding information which, by suitable aggregation, leads to the population property 
under investigation. Cases occur where the term may be ambiguous; e.g. if an age distribution is to 
be estimated from a sample of households then the person is the elementary unit; but if, at the same 
time, the size of household is to be estimated, the household is elementary unit (127). 

Error. In general, a mistake or error in the colloquial sense. There may, for example, be gross error 
or avoidable mistake; an error of reference, when data concerning one phenomenon are attributed 
to another; copying errors; an error of interpretation. In a more limited sense the word 'error' is 
used in statistics to denote the difference between an occurring value and its 'true' or 'expected' 
value. There is here no imputation of mistake on the part of a human agent; the deviation is a 
chance effect. In this sense we have, for example, errors of observations, errors in equations, errors 
of the first and second kinds in testing hypotheses, and the error band surrounding an estimate; and 
also the Normal curve of errors itself (127). 

Food infections. Food infections are the outcome when foods containing pathogenic bacteria that 
colonize, grow and cause tissue damage in the intestinal tract of the host are consumed causing 
characteristic symptoms. Growth of the pathogen in the food is not required for an infection to 
occur, however, the probability of infection increases if growth does occur (131). 

Food intoxications. State of being intoxicated, esp. being poisoned by a toxic substance (130). A n 
example of a food intoxication is S. aureus where the living cells do not need to be consumed. It is 
the preformed toxin, from S. aureus growing in the food, that causes illness when the food is 
consumed (128). 

Food toxicoinfections. Food toxicoinfections are a combination of food intoxications and food 
infections. The pathogen must grow to high numbers in the food for a disease to occur. When the 
pathogens are ingested with the food, the growth of the pathogen continues in the intestine. The 
symptoms of the illness occurs when the toxin is released (131). 

Forward Sortation Area (FSA). A code that represents a mailmans' walking route. 
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Greater Vancouver Regional District (GVRD). The G V R D is located at the southwest corner of 
the British Columbia mainland. The G V R D occupies 3,292 square kilometers at the mouth of the 
Fraser River. The metropolitan community is centered on the City of Vancouver on the Burrard 
Peninsula. The adjoining municipalities to the east, Burnaby, New Westminster, Coquidam, and 
Port Moody share the Burrard Peninsula. West Vancouver, Lions Bay, North Vancouver City and 
District, are located on the south slope of the Coastal Mountain range separated from the 
peninsular communities by Burrard Inlet. South of the Burrard peninsula are the municipalities of 
Richmond, Delta, Surrey, White Rock, Langley City and Township. Maple Ridge and Pitt Meadows 
are located east of the Pitt River and north of the Fraser River. Together, these twenty 
municipalities make up the Greater Vancouver Regional District (GVRD) (129). 

Hemolytic uremic syndrome (HUS). A n acute condition consisting of anemia in the small blood 
vessels (microangiopathic hemolytic anemia), abnormal decrease in number of blood platelets 
(thrombocytopenia), and acute nephropathy (inflammation of the kidney) (130). 

Intoxication or true food poisoning. This is caused by ingestion of foods containing toxic 
substances produced by bacteria. The organism that produced the toxin may be dead, but the toxin 
is still present (130,131,132). 

Non-response error. Errors occurring due to non-response to a question on a questionnaire 

Non-response. In sample surveys, the failure to obtain information from a designated individual 
for any reason (death, absence, refusal to reply) is often called a non-response and the proportion of 
such individuals of the sample aimed at is called the non-response rate. It would be better, however, 
to call this a 'failure' rate or a 'non-achievement' rate and to confine 'non-response' to those cases 
where the individual concerned is contacted but refuses to reply or is unable to do so for reasons 
such as blindness or illness. Non-availability of information in other situations, e.g. arrival of the 
investigator for crop cutting experiments after harvesting, may also be termed non-response, or 
better, non-achievement. When several items of information are to be collected for the same sample 
unit, it may so happen that information is not available for some of the items but available for 
others. The term non-response is usually not applied in such a situation; but incomplete response or 
incomplete achievement may be used (127). 

Non-sampling error. A n error in sample estimates which cannot be attributed to sampling 
fluctuations. Such errors may arise from many different sources such as defects in the frame, faulty 
demarcation of sample units, defects in the selection of sample units, mistakes in the collection of 
data due to personal variations or misunderstandings or bias or negligence or dishonesty on the part 
of the investigator or of the interviewee, mistakes at the stage of the processing of the data, etc. The 
term 'response error' is sometimes used for mistakes in the collection of data and would not, stricdy 
speaking, cover errors due to non-response. The use of the word 'bias' in the place of error, e.g. 
'response bias', is not uncommon. The term 'ascertainment error' is preferable as it would include 
errors due to non-response and also cases of collection of data by methods other than interviewing 
e.g. direct physical observation of fields for crop estimates (127). 

Population. The complete group of units to which survey results are to apply (134). 
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Precision of a statistic. It is desirable that a statistic obtained from any single sample from a 
population is very close to the value of the parameter being estimated. This property of a statistic is 
referred to as precision, efficiency, or reliability. 

Qualitative research. Information obtained through subjective judgments of experts, and through 
focus groups, in-depth interviews, or case studies 

Quantitative research. Information obtained through numeric data such that prevalence and/or 
magnimde of characteristics under study can be measured (133). 

Reliability. The extent to which a survey, if repeated using another (but statistically equivalent) 
sample and identical questionnaire and procedures, would produce the same results (134). 

Risk assessment. Defined as determining the risk associated with a hazard (3). 

Salmonellosis. Infestation with bacteria of genus Salmonella. Three forms of salmonella infection 
occur in humans: enteric fever (typhoid fever); septicemia which is usually caused by Salmonella 
choleraesuis; and acute gastroenteritis, which can be caused by a variety of Salmonella (130). 

Sampling error. The error which arises because the data are collected from a part, rather than the 
whole, of the population. It is usually measurable from the sample data in the case of probability 
sampling (134). 

Susceptible individuals. Children under the age of five, senior citizens, pregnant women, 
immunosuppressed individuals (due to cancer, diabetes, liver and/or kidney disease, and/or 
HIV/AIDS) , consumption of antibiotics, excessive iron in blood, possession of certain human 
antigenic detenriinants, surgical removal of portions of stomach or intestine, stress, poor personal 
hygiene (86). 

Validity. The degree to which a method of measurement succeeds in measuring what it is intended 
to measure (134). 

Variable. A characteristic that may assume more than one of a set of values to which a numerical 
measure can be assigned (e.g. income, age, and weight) (134). 

102 



BIBLIOGRAPHY 

1 The joint FAO/WHO Expert Consultation. 1999. Risk Assessment of Microbial Hazards in 
Foods. Report of the joint FAO/WHO Expert Consultation Geneva, Switzerland, 15 to 19 
March, 1999. 

2 Food Safety Programme, WHO, 1999. Food-Safety - An essential Public Health Issue for the 
new Millenium. Food Safety Programme. Department of Protection of Human Environment, 
Cluster of Sustainable Development and Healthy Environments. 

3 Griffith C, Worsfold D, Mitchell R. 1998. Food preparation, risk communication and the 
consumer. Food Control 4:225-232. 

4 Venter T van de. 2000. Emerging foodborne diseases: a global responsibility. Food, Nutrition 
and Agriculture 26:4-13. 

5 Notermans S, Lelieveld H. 2001. Food safety - a burning issue in the past, present and future. 
Food Engineering & Ingredients 26(3):33-34. 

6 Acheson D. 2000. Bringing foodborne disease into focus. Food Quality 7(6):33, 35-37. 
7 Tauxe RV. 1998. Foodborne illnesses. Strategies for surveillance and prevention. Lancet 

352(9145, Suppl. IV): 10. 
8 Institute of Food Technologists' Expert Panel on Food Safety and Nutrition. 1995. Scientific 

status summary, foodborne illness: role of home food-handling practices. Food Technology 
49(4): 119-131. 

9 Noterman S, Zwietering MH, Mead GC. 1994. The HACCP concept: identification of 
potentially hazardous microorganisms. Food Microbiology 11:203-214. 

10 Kaferstein F, Abdussalam M. 1999. Food safety in the 21st century. Dairy, Food and 
Environmental Sanitation 19(11):760-763. 

11 Smith JL, Fratamico PM. 1995. Factors involved in the emergence and persistence of food
borne diseases. Journal of Food Protection 58:696-708. 

12 Buchanan RL, Deroever CM. 1993. Limits in assessing microbiological food safety. Journal 
of Food Protection 56: 725-729. 

13 Guiguet M, Hubert B, Lepoutre A. 1992. Results of a one-year surveillance of acute diarrhea 
by general practitioners. In: Proceedings 3rd World Congress Foodborne Infections and 
Intoxications. Robert von Ostertag Institute, Berlin. 72-75 p. 

14 Robert V. Tauxe, MD, MPH. Chief, Foodborne and Diarrheal Diseases Branch, Division of 
Bacterial and Mycotic Diseases, National Center for Infectious Diseases, Centers for Disease 
Control and Prevention, Atlanta, GA. 

15 Todd ECD. 1989. Preliminary estimates of costs of foodborne diseases in Canada and costs 
to reduce Salmonella. Jounal of Food Protection 52:586-594. 

16 Health Canada. Labroatory Centre for Disease Control. Division of Foodborne and Enteric 
Disease. Canadian Integrated Surveillance Report for 1995 on Salmonella, Campylobacter, 
and Pathogenic E.coli. Canada Communicable Disease Report Supplement Vol. 24S5, 
September, 1998. Pp. 1-30. 

17 Environics Research Group Limited. 1997. 1998 Safe Food-handling Study. A report for the 
Canadian Food Inspection Agency. Environics Research Group Ltd. 5-28 p. 

18 USDA. 1989. A margin of safety: The HACCP approach to food safety education. Project 
Report. U.S. Department of Agriculture, U.S. Government Printing Office, Washington, D.C. 

19 Williamson DM. 1991. Home Food Preparation Practice: Results of a National Consumer 
Survey. M.S. thesis. Cornell University, Ithaca, New York. 

103 



20 Canadian Partnership of Consumer and Food Safety Education. 
http://www.canfighfbac.org./english/ 

21 Bryan FL. 1988. Risks of practices, procedures and processes that lead to outbreaks of 
foodborne diseases. Journal of Food Protection 51:663-673. 

22 Jay LS, Comar D, Govenlock LD. 1999. A video study of Australian domestic food-handling 
practices. Journal of Food Protection 62:1285-1296. 

23 Jay LS, Comar D, Govenlock LD. 1999. A national Australian food safety telephone survey. 
Journal of Food Protection 62:921-928. 

24 Todd ECD. 1989. Costs of acute bacterial foodborne disease in Canada and the USA. 
International Journal of Microbiology 9:313-326. 

25 Griffith CJ, Mullan B, Price PE. 1995. Food safety: implications for food medical and 
behavioral scientists. British Food Journal 95:23-28. 

26 Campbell ME, Gardner CE, Dwyer JJ, Isaacs SM, Krueger PD, Ying JY. 1998. Effectiveness 
of public health interventions in food safety: a systematic review. Canadian Journal of Public 
Health 89:197-202. 

27 Harkin T. 1999. Budget success for food safety. Food Technology 53(12): 134. 
28 Tauxe RV. 1997. Emerging foodborne diseases: An evolving public health challenge. 

Emerging Infectious Diseases 3:4 
29 Scott E. 1996. Foodborne disease and other hygiene issues in the home. Journal of Applied 

Bacteriology 80:5-9. 
30 Sockett PN, Cowden JM, Le Baigue S, Ross D, Adak GK, Evans H. 1993. Foodborne 

disease surveillance in England and Wales: 1989-1991. In Communicable Disease Report 
Review 3. London: Public Health Laboratory Service, p 159-173. 

31 WHO. 1992. Surveillance Programme for Control of Foodborne Infections and Intoxications 
in Europe. Fifth Report 1985-1989. Berlin: Robert von Ostertag Institute, FAO/WHO 
Collaborating Centre. 

32 Hoogenboom-Verdegaal A M M , Postema CA. 1990. Voedselinfecties. The Practitioner 
5:549-554. 

33 Sockett, PN. 1993. Foodborne statistics: Europe and North America. In: Encyclopedia of 
Food Science, Food Technology and Nutrition. Ed. Macrae R. London: Academic Press, p 
2023-2031. 

34 Guiguet M , Hubert B, Lepoutre A. 1992. Results of a one year surveillance of acute 
diarrhoea by general practitioners. In Proceedings 3r World Congress Foodborne Infections 
and Intoxications. Berlin: Robert von Ostertag institute, p 72-75. 

35 Farber JM, Huges A. 1995. General guidelines for the safe handling of foods. Dairy, Food 
and Environmental Sanitation 15(2):70-78. 

36 Press Release WHO/58. August 13, 1997. Foodborne diseases - possibility 350 times more 
frequent than reported, http://www.who.int/archives/inf-pr-1997/en/pr97-58.ntml 

37 CMF&Z Public Relations. 1996. Food safety survey results present communications 
challenges for food industry. Fourth annual study examines media and public's view on food 
safety. Creswell, Munsell, Fultz & Zirbel. A Young & Rubicam Affiliate. Washington, D.C. 

38 Griffin PM, Bell BP, Cieslak PR, Turtle J, Barrett TJ, Doyle MP, McNamara A M , Shefer 
A M , Wells, JG. 1994. Large outbreak of Escherichia coli 0157:H7 infections in the western 
United States: The big picture. In: Recent Advances in Verocytotoxin-producing Escherichia 
coli Infections. M.A. Karmali and A.G. Goglio (Eds.), New York: Elsevier Science. 7-12 p. 

39 Daniels RW. 2001. Increasing food safety awareness. Food Technology 55(4):132. 

104 

http://www.canfighfbac.org./english/
http://www.who.int/archives/inf-pr-1997/en/pr97-58.ntml


40 Health and Welfare Canada. 1993. Food safety - it is all in your hands. Minister of National 
Health and Welfare. Educational Services, Health Protection Branch. Minister of Supply and 
Services Canada 1993. 

41 Canadian Partnership for Consumer Food Safety Education. 1998. Chill out. Meat and 
poultry handling and storage guide. Canadian Partnership for Consumer Food Safety 
Education. 

42 The Kidney Foundation of Canada B.C. Branch. Hamburger Disease. Steps to prevention. 
The Kidney Foundation of Canada B.C. Canada, and The Jackie Family Fund. 

43 Health and Welfare Canada. Microbial Food Poisoning. Dispatch No. 32. Minister of 
National Health and Welfare. Minister of Supply and Services Canada 1992. Cat. No. H49-
46/4-1992E 

44 Health and Welfare Canada. Handling Poultry ... safely. Minister of National Health and 
Welfare. Educational Services, Health Protection Branch. Minister of Supply and Services 
Canada 1993. 

45 Canadian Partnership of Consumer Food Safety Education. http://www.canfightbac.org./ 
46 Walker A. 1996. Food safety in the home: a survey of public awareness. Office for National 

Statistics Social Survey Division, HMSO, London. 
47 CAST. 1994. Foodborne Pathogens: Risks and Consequences. A report of a Task Force of 

the Council for Agricultural Sciences and Technology. Ames, Iowa. 
48 Institute of Medicine. 1992. Emerging Infections: Microbial Threats to Health in the United 

States. J. Lederberg and R.E. Shope, and S.C. Oaks, Jr. (Eds). Institute of Medicine, National 
Academy Press, Washington D.C. 163-184 p. 

49 Archer DL, Kvenberg JE. 1985. Incidence and cost of foodborne diarrheal disease in the 
United States. Journal of Food Protection 48:887-894. 

50 Canadian Food Inspection Agency. 1998. Safe Food-handling Study. Environics Research 
Group Limited. http:/7vvvvw.cfja-acia.agr.ca/english/safety_study/study_texte.html 

51 Division of Food and Nutrition. Food Safety Unit, WHO. 1994. The WHO golden rules for 
safe food preparation. Poster format. Geneva, Switzerland. 

52 Fein SB, Lin CTJ, Levy AS. 1995. Foodborne illness: Perceptions, experience, and 
preventive behaviours in the United States. Journal of Food Protection 58:1405-1411. 

53 Klontz KC, Timbo B, Fein SB, Levy A. 1995. Prevalence of selected food consumption and 

?reparation behaviours associated with increased risk of foodborne disease. Journal of Food 
rotection 58:927-930. 

54 Medeiros LC, Hillers VN, Kendall PA, Mason A. 2001. Food safety education: What should 
we be teaching to consumers? Journal of Nutrition Education. 33(2):108-113. 

55 Zhao P, Zhao T, Doyle MP, Rubino JR, Meng J. 1998. Development of a model for 
evaluation of microbial cross-contamination in the kitchen. Journal of Food Protection 61:960-
963. 

56 Assanta MA, Roy D, Machika K. 1996. Efficiency of disenfecting agents to destroy Listeria 
monocytogenes, Yersinia enterocolitica and Staphylococcus aureus on a contaminated surface. 
Dairy, Food and Environmental Sanitation 20: 838-845. 

57 Lane C. 2001. Bacteria can be a real handful. Food Processing, UK. 70(2):21. 
58 Paulson DS. 2000. Handwashing, gloving and disease transmission by the food preparer. 

Dairy, Food and Environmental Sanitation. 20(11):838-345. 
59 Taylor AK. 2000. Food protection: new development in handwashing. Dairy, Food and 

Environmental Sanitation. 20(2): 114-119. 
60 Morita S, Maeda T, Taniguchi R, Nakamura M , Tachibana M , Miyazaki H, Jinbo T, 

Kobayashi M , Nakahara M , Inoi R, Tsunoda K, Inoue N , Makishima M , Yamamura T, 
105 

http://www.canfightbac.org./


Kasuga F, Kumagai S. 1999. Study for effectiveness of washing hands with various soaps and 
disinfectants, Japanese Journal of Food Microbiology 16(l):65-70. 

61 WanWagner LR. 1999. Safety still tops the charts. Food Quality Aug/Sept 1999. 
62 Bean NH, Griffin PM. 1990. Foodborne disease outbreaks in the United States, 1973-1987: 

pathogens, vehicles, and trends. Journal of Food Protection 53:711-728. 
63 Tauxe RV. 1991. Salmonella: a postmodern pathogen. Journal of Food Protection 54:563-

568. 
64 Food and Drink Federation. 1996. National food safety report: foodlink. Food and Drink 

Federation, London. 
65 Angelillo IF, Foresta MR, Scozzafava C, Pavia M. 2001. Consumers and foodborne diseases: 

knowledge, attitudes and reported behavior in one region of Italy. International Journal of 
Food Microbiology 64:161-166. 

66 Frewer LJ, Shephard R, Sparks P. 1994. The interrelationship between perceived knowledge 
control and risk associated with a range of food-related hazards targeted at the individual, 
other people and society. Journal of Food Safety 14:19-40. 

67 Schafer RB, Schafer E, Bultena G, Hoiberg E. 1993. Coping with a health threat: a study of 
food safety. Journal of Applied Social Psychology 23(5):386-394. 

68 Griffith CJ, Mathias KA, Price PE. 1994. The mass media and food hygiene education. 
British Food Journal 96:16-21. 

69 Royal Society. 1992. Risk analysis, perception and management. Royal Society, London. 
70 FDA Prime Connection, Food Conference Bulletins. 1993. USDA Backgrounder: safe 

handling statements for raw meat and poultry products. FC93-37. August 31, 1993. 
71 Federal Register. 1993. Proposed Rules. 58(212):58922-58934. 
72 Altekruse SF, Street DA, Fein SB, Levy AS. 1999. Effectiveness of consumer labels for the 

safety of foods of animal origin. Journal of American Veterinary Medicine (JAVMA) 
209:2056-2060. 

73 Yang S, Angulo Fj, Altekruse SF. 2000. Evaluation of safe food-handling instructions on raw 
meat and poultry products. Journal of Food Protection 63:1321-1325. 

74 Personal communication. 1996. Barry Morgan, Chief, Food Inspection Division, Health 
Protection Branch, Western Region. 

75 Canadian Food Inspection Agency. 1998. CFIA News Release - Federal inspection agency 
says food safety begms at home, http://www.cfia /corpaffr/newsrelease/981125.html 

76 The Canadian Partnership for Consumer Food Safety Education - First Annual Report. 
http://www.canfightbac.org./english/partnership_aimual_report/ar.html 

77 Government of Canada. 2000. Food Safety and You. Her Majesty in Right Of Canada 2000. 
Cat. No. A62-52/2000. 

78 Health and Welfare Canada. 1993. Food Safety - It's All in Your Hands. Minister of 
National Health and Welfare. Educational Servies, Health Protection Branch. Cat. No. H49-
13/1993E. 

79 Canadian Food Inspection Agency website: http://www. Inspection.gc.ca/ 
80 U.S. Department of Health and Human Services. 1990. Healthy People 2000: National health 

promotion and disease prevention objectives. Washington, DC: U.S. Department of Health 
and Human Services. 

81 Reicks M , Bosch A, Herman M, Krinke UB. 1994. Effectiveness of a food safety teaching 
strategy promoting critical thinking. Journal of Nutritional Education 26:97-100. 

82 Bauman HE. 1974. The HACCP concept and microbiological hazard categories. Food 
Technology 28(9):30-34. 

106 

http://www.cfia
http://www.canfightbac.org./english/partnership_aimual_report/ar.html
http://www
http://Inspection.gc.ca/


83 Dillon M , Griffith C. 1995. How to HACCP. An Illustrated Guide. M.D. Associates., South 
Humberside, England. 

84 Beard TD DX 1991. HACCP and the home: the need for consumer education. Food 
Technology 45(6):123-124. 

85 U.S. Department of Agriculture. 1990. A margin of safety: The HACCP approach to food 
safety education, summary report. Washington, DC: USDA, Food Safety and Inspection 
Service. 

86 Foegeding PM, Roberts T. 1996. Assessment of risks associated with foodborne pathogens: 
an overview of a Council for Agricultural Science and Technology Report. Journal of Food 
Protection 59(Supplement):19-23. 

87 Griffith CJ, Worsfold D. 1994. Application of HACCP to food preparation practices in 
domestic kitchens. Food Control 5(3):200-204. 

88 Ropkins K, Beck AJ. 2000. HACCP in the home: a framework for improving awareness of 
hygiene and safe food-handling with respect to chemical risk. Trends in Food Science & 
Technology 11(3): 105-114. 

89 Beard T D . 1991. H A C C P in the home: the need for consumer education. Food Technology 
45(6):123-123. 

90 Bryan FL. 1992. Hazard Analysis Critical Control Point Evaluations. A Guide to Identifying 
Hazards and Assessing Risks Associated with Food Preparation and Storage. WHO 
Publication Data, Macmillan/Clays, England. 1-36 p. 

91 Powell DA. Personal communication, December, 1999. 
92 Altekruse SF, Street DA, Fein S, Levy AS. 1996. Consumer knowledge of foodborne 

microbial hazards and food-handling practices. Journal of Food Protection 59:287-294. 
93 Powell DA, Alves DM, Lynch J, Lammerding A, Griffiths MW. 1999. Evaluation of 

electronic information sources to identify food safety issues for risk management and 
communication: the creation and assessment of the Food Safety Network (FSnet). Dairy, Food 
and Environmental Sanitation 19:618-621. 

94 Fox L. 2000. FDA reports on a world of food safety progress in 1999. Journal of the 
Association of Food and Drug Officials 64(1): 12-17. 

95 Miller MA, Altekruse SF. 1998. The president's national food safety initiative. Journal of the 
American Vetenary Medical Association 213(12):1737-1730. 

96 Bryan FI, Guzewich JJ, Todd ECD. 1998. Surveillance of foodborne disease. A four-part 
series. International Association of Milk, Food and Environmental Sanitarians. 

97 Hedberg CW, HirshhornN. 1996. Why foodborne disease surveillance is critical to the safety 
of our food supply. American Journal of Public Health 86(8I):1076-1077. 

98 Quevedo F, Motarjemi Y. 1996. Protecting the safety of the food supply: the experience of 
international health organizations. Unites States of America, Institute of Food Technologists, 
1996IFT annual meeting: book of abstracts, p. 171. 

99 Wallace DJ, Gilder T van, Shallow S, Fiorentino T, Segler SD, Smith KD, Shiferaw B, Etzel 
R, Garthrigh WE, Angulo FJ. 2000. incidence of foodborne illnesses reported by the 
Foodborne Diseases Active Surveillance Network (FoodNet) - 1997. Journal of Food 
Protection 63:807-809. 

100 Doyle, MP. 2000. Reducing foodborne disease. Food Technology 54(11): 130. 
101 Campbell, M.E, Gardner CE, Dwyer JJ, Isaacs SM, Krueger PD, Ying JY. 1998. 

Effectiveness of public health interventions in food safety: a systematic review. Canadian 
Journal of Public Health 89:197-202. 

102 Borra ST, Earl R, Howard-Hogan E. 1998. Paucity of nutrition and food safety 'news you 
can use' reveals opportunity for dietetics practitioners. Journal of the American Dietetic 
Association 98:190-193. 

107 



103 Hillers VN, Swanson MA, Wilken K. 1993. Roles of food and nutrition educators in food 
safety discussions. Journal of Nutrition Education 26:246-249. 

104 Steahr TE. 1996. An estimation of foodborne illness in populations with HIV/AIDS 
infection, United States, 1987-93. International Journal of Environmental Health Research 
6:77-92. 

105 Church AH. 1993. Estimating the effect of incentives on mail survey response rates: A 
meta-analysis. Public Opinion Quarterly 57:62-79. 

106 Aiken LR. 1988. The problem of nonresponse in survey research. Journal of Experimental 
Education 56:116-119. 

107 Alwin DF, Campbell RT. 1987. Continuity and change in methods of survey data analysis. 
Public Opinion Quarterly 51:S139-S155. 

108 Fox RJ, Crask MR, Kim JH. 1988. Mail survey response rate. A meta-analysis of selected 
tecniques for inducing response. Public Opinion Quarterly 52:467-491. 

109 Ayidiya SA, McClendon MJ. 1990. Response effects in mail surveys. Public Opinion 
Quarterly 54:229-247. 

110 James JM, Bolstein R. 1990. The effect of monetary incentives and follow-up mailings on 
the response rate and response quality in mail surveys. Public Opinion Quarterly 54:346-361. 

111 Yammarino FJ, Skinner SJ, Childers TL. 1991. Understanding mail survey response 
behavior. Public Opinion Quarterly 55:613-639. 

112 Woodward CA, Chambers LW. 1993. Guide to Questionnaire Construction and Question 
Writing. Canadian Public Health Association, M.O.M. Printing, Ottawa, ON. 

113 Jones WH, Lang JR. 1980. Sample composition bias and response bias in mail survey: A 
comparison of inducement methods. Journal of Marketing Research 17:69-76. 

114 Houston MJ, Nevin JR. 1977. The effects of source and appeal on mail survey response 
patterns. Journal of Marketing Research 14:374-377. 

115 McDaniel SW, Jackson RW. 1981. An investigation of respondents anonymity's effect on 
mailed questionnaire response rate and quality. Journal of the Market Research Society 
23:150-160. 

116 Platek R, Pierre-Pierre FK, Stevens P. 1985. Development and Design of Survey 
Questionnaires. Statistics Canada Census and Household Survey Methods Division. Minister 
of Supply and Services Canada, p. 11 -70. 

117 Statistics Canada. 1991. Census Questions and Reasons why Questions are Asked. Statistics 
Canada. Statistics Canada. Minister of industry, Science and Technology, 1991. 

118 Denton J, Tsai C, Chevrette P. 1988. Effects on survev responses of subject, incentives, and 
multiple mailings. Journal of Experimental Education 56:77-82. 

119 Furse DH Steward DW, Rados DL. 1981. Effects of foot-in-the-door, cash incentives, and 
followups on survey response. Journal of Marketing Research 18:473-478. 

120 Statistics Canada. 1996. Household Facilities by Income and Other Characteristics 1996. 
Ottawa: Minister of Industry, Science and Technology, 1996. Catalogue 13-218-XPB 

121 Statistics Canada. 1992.1991 Census Dictionary. Catalogue 92-301E. 
122 SPSS Software, Version 9.0 1999, SPSS Inc. 
123 The Nation Series. Census Canada 1996. Statistics Canada. 
124 Strategic Planning Department of the Greater Vancouver Regional District. 1996. Greater 

Vancouver Key Facts, http://www.gvrd.bc.ca 
125 Food and Drink Federation. 1996. National food safety report: foodlink. Food and Drink 

Federation, London. 

1 0 8 

http://www.gvrd.bc.ca


126 Mangione TW. 1995. Mail Surveys. Improving the Quality. Applied Social Research 
Methods Series, volume 40. Sage Publications, Inc., California. 

127 Marriot FHC. 1990. A Dictionary of Statistical Terms. 5th Ed. The International Statistical 
Institute. Longman Singapore Publishers (Pte) Ltd., Singapore. 

128 Personal communication. Dr. Brent Skura, Food, Nutrition and Health, Faculty of 
Agricultural Sciences, University of British Columbia, Vancouver, Canada. October 14, 1998. 

129 Strategic Planning Department. 1996. Greater Vancouver Key Facts. A Statistical Profile of 
Greater Vancouver, Canada.. Strategic Planning Department, Greater Vancouver Regional 
District. 

130 Clayton T (ed.). 1993. Taber's Cyclopedic Medical Dictionary. F.A. Davis Company. USA. 
131 Zottola EA, Smith LB. 1990. The microbiology of foodborne disease outbreaks: an update. 

Journal of Food Safety 11:13-29. 
132 Gravanim RB. 1986. Bacterial foodborne diseases. In: Professional Perspectives. Divison of 

Nutritional Sciences, Cornell University, Ithica, NY. 
133 Statistics Canada. 1997. Surveys from Start to Finish. Seminar and Workshop Series. 

Statistics Canada, Pacific Region. 
134 Wilhelm E, Dibbs R, Shastry W. 1983. Definitions of Terms used in Survey Research. 

Federal Statistical Activities Secretariat and The Information Bank and Special Surveys 
Methodology Sub-Division. 

109 


