State of the Region’s Health — 2003

Message from the Medical Officer of Health

T

he annual State of the Region’s Health reports highlight important
health issues and trends affecting the one million residents of the Region
of Peel. The 2003 report describes the nature and extent of foodborne
illness in our communities.
One of the most important ways that communicable diseases spread is
through food. The different infections, usually known as food poisoning,
are among the most common communicable diseases. Food prepared
both in commercial establishments and in the home can carry disease if
improperly prepared.
A large outbreak of E. coli illness associated with a banquet facility in Peel
in 2003 reminded us of the impact that foodborne illness can have. While
such large outbreaks are easier to identify and receive most of the public
attention, there are many individual cases and clusters of foodborne illness
which go unrecognized and unreported. The data in this report should be
regarded as an underestimate of the true health and economic burden of
foodborne illness in our community.
The latest health indicators summarized in the section titled Peel Health
Facts tell us that the Region’s population continues to enjoy relatively good
overall health by provincial and national standards.
The Region of Peel works with individuals and organizations in the public and
private sectors to prevent illness and promote good health. The information
in this and other Peel Health status reports is intended to help chart a course
to better health for everyone in Peel.

David McKeown, MDCM, MHSc, FRCPC
Medical Officer of Health
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Introduction
The State of the Region’s Health report is published annually
as a summary of the health status of residents of Peel region.
It is intended to highlight key health issues and trends for the
population of Peel.

The State of the Region’s Health 2003 report focuses on foodborne
disease; that is, illnesses acquired by the consumption of contaminated
foods or beverages.
This report describes the occurrence of selected foodborne diseases that
are caused by microorganisms (bacteria, parasites and viruses) in Canada,
Ontario and Peel region. These include campylobacteriosis, salmonellosis,
amebiasis, giardiasis, shigellosis, yersiniosis, hepatitis A and infections caused by
verotoxin-producing Escherichia coli (VTEC). It also outlines what is known
about general food safety practices and the origins of foodborne disease.
At the end of this report, a section titled Peel Health Facts (see page 24)
highlights the most recent health indicator data for Peel region, including
population; leading causes of mortality, premature mortality and
hospitalization; and selected reproductive health statistics.
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Overview of
Foodborne Disease
HIGHLIGHTS
• Foodborne disease is common but largely preventable.
• An estimated 2.2 million cases of foodborne illness occur annually in Canada.
• The actual number of cases of foodborne disease, particularly those considered
to be enteric illnesses, is underreported.

Introduction
Foodborne disease refers to illnesses acquired by the consumption of
contaminated foods or beverages. More than 250 different foodborne
diseases have been identified, the majority of which are infections caused by
bacteria, viruses and parasites that can be found in food.1 Foodborne disease
can also result from other contaminants including poisonous chemicals or
other harmful substances.
There are four types of hazards in food that can cause illness, injury and even
death: biological hazards, physical hazards, chemical hazards and allergens.
Biological hazards are living organisms including bacteria, parasites, viruses
and moulds. Physical hazards are substances that can cause choking or internal
injury. These include items such as glass, metal, wood chips and jewellery.
Chemical hazards include cleaners, sanitizers, pesticides, paints and other
chemicals that can make food dangerous to eat. Allergens are substances
that can cause an allergic reaction and can include fish, shellfish, nuts, eggs,
dairy products, sulfites, soy products, sesame seeds, wheat, and others.2
This report will focus on common biological hazards. Biological hazards
are living and growing organisms found everywhere. Most are so tiny that
a microscope is needed to view them. Their small size also means they can
easily attach to living and non-living things such as dust, clothing, hands
and other objects. Once attached to an object, these hazards can contaminate
food products which, if consumed by people, can lead to a foodborne illness.
A number of the pathogens that can be transmitted through food can also
be transmitted in other ways. Many foodborne diseases can also be spread
from one person to another if hands are not thoroughly washed with soap
and water after using the washroom.
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Microorganisms or toxins that enter the body through the gastrointestinal
tract usually result in initial symptoms occurring there. Common symptoms
include nausea, vomiting, abdominal cramps and diarrhea. An individual
can, however, be infected with a foodborne pathogen and not exhibit any
symptoms, but still have the ability to transmit the pathogen to others.
The symptoms that an individual may experience are dependent on the type
and quantity of microbe that is ingested. Once the microbes are ingested,
there is a period of time (incubation period) which can range from hours
to days before an individual will begin to feel any symptoms. The microbes
pass through the stomach to the intestines where they attach to the cell lining
of the intestinal walls and begin to multiply. Some microbes may stay in the
intestine, while others can invade deeper into body tissues.1 Some microbes
produce a toxin that is absorbed into the bloodstream. Illnesses generally
last from one day to one week and symptoms can include fever, headache,
nausea, vomiting, cramps and dehydration that may lead to death.
Some foodborne infections also have a risk of complications such as kidney
failure (verotoxin-producing Escherichia coli (VTEC)), systemic infections
(amebiasis, salmonellosis and yersiniosis) and immune system problems
(campylobacteriosis, salmonellosis and yersiniosis).

Foodborne Biological Hazards
Bacteria
Bacteria are single-celled microorganisms that live in air, water, soil or in
the bodies of humans or animals. Foodborne disease can occur when food
or water contaminated with bacteria or their toxins is ingested.

Parasites
Parasites are small organisms that live in and on animals and humans. Some,
including protozoa, cryptosporidia and cyclospora, can also be found in
unclean water. Food poisoning from waterborne parasites can occur when
the water containing the parasites is used to irrigate or wash raw fruits and
vegetables which are eaten without being fully cooked.

Prions
Prions are small proteins which can cause neurological illness in animals
and humans. A prion linked to Mad Cow Disease (Bovine Spongiform
Encephalopathy) in cattle is believed to cause new-variant Creutzfeldt-Jacob
Disease (nvCJD) in humans who have eaten meat from infected cattle.2
Foodborne prion diseases are rare and are not included in this report.

4

State of the Region’s Health—2003

Moulds
Moulds are often visible to the naked eye and grow in moist conditions.
Some moulds have an invisible filament which can inject a toxin as much
as two inches below the surface of a product. Consumption of the mouldy
product can then make the individual ill, even once the visible mould has
been removed.2

Viruses
Viruses are among the smallest of microorganisms. In order to grow and
survive, they must invade a living organism. Viruses cannot multiply in
food but can be transported in food and some can survive freezing and
normal cooking temperatures. They can also be spread by food handlers
and/or servers.2
Biological hazards in food can have four possible effects:
They can:
• be present in food without causing foodborne illnesses or affecting
people (i.e., inert);
• be beneficial in food production (e.g., yeast);
• cause food to spoil without causing illness in humans (i.e., food spoilage
organisms); and
• be pathogenic (i.e., can cause illness and death). These microorganisms
grow by absorbing available food around them and can double in number
very rapidly (e.g., at room temperature every seven to 20 minutes). Food
affected by a pathogenic virus may look and smell fine but is unsafe for
human consumption.2
This report will focus on the most common foodborne diseases caused by
bacteria, parasites and viruses.
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Foodborne Disease in Canada and Ontario
Health Canada estimates there are 2.2 million cases of foodborne illness
annually in Canada.3
The costs of foodborne disease are difficult to estimate but include the
costs of: medical care; lost productivity; loss of leisure time; pain, grief or
suffering; death; investigations (i.e., epidemiologic, laboratory, administrative
action including public warning); loss of business; legal action; and travel
to receive medical care and visit relatives.4
In Ontario, the occurrence of several foodborne diseases—primarily enteric
illnesses—is monitored through the Reportable Diseases Information System
(RDIS). For the purpose of this report, some of the most common enteric
illnesses under surveillance, including campylobacteriosis, salmonellosis,
verotoxin-producing Escherichia coli (VTEC) infections, giardiasis, amebiasis,
yersiniosis, shigellosis and hepatitis A, are examined.
Most reported cases of enteric illness are based on laboratory diagnosis, as
these illnesses all tend to have similar clinical symptoms making it difficult to
tell one disease from another. Because many milder cases are not diagnosed
or reported, the actual number of infections in the community is much
greater than reported.
In Ontario during 1996 to 2000, there were 62,255 sporadic cases of
illness reported that were attributable to eight enteric pathogens, namely
campylobacter, salmonella, VTEC, yersinia, shigella, Giardia lamblia,
Entamoeba histolytica and hepatitis A. This number compares to 78,783
during the previous five-year period (1991 to 1995). Over the combined
ten-year period, almost half of the cases (44%) occurred during the four
months June through September.
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Foodborne Disease
in the Region of Peel
HIGHLIGHTS
• The incidence of selected foodborne diseases was generally higher in Peel
than in Ontario between 1993 and 2002. A higher incidence was observed
in Peel for campylobacteriosis, salmonellosis, yersiniosis and amebiasis.
• In Peel, the highest incidence of the diseases presented in this report was
observed among younger residents.
• In Peel between 1993 and 2002, an overall general decline was observed in
the incidence of these enteric/foodborne diseases, with the exception of shigellosis.

Bacterial Foodborne Disease
Campylobacteriosis
Campylobacter (Campylobacter jejuni) is the most common bacterial cause of
diarrheal illness.5, 6 Ingestion of undercooked chicken or pork, or drinking
contaminated water or raw milk may result in infection. Infection may also
be contracted from close contact with infected pets, farm animals or infants.
Most people who become ill have diarrhea with nausea, vomiting, abdominal
pain and fever.6
Campylobacteriosis is the most commonly reported enteric illness in Peel
and Ontario. In Peel in 2002, 424 cases of campylobacteriosis were reported
(see Table 1). The incidence of campylobacteriosis increased from 1993 to

Table 1—Incidence of Selected Foodborne Diseases,
Region of Peel, 2002
Selected Pathogen

Number of Cases

Rate (per 100,000)

Bacterial
Campylobacter
Salmonella
VTEC
Yersinia
Shigella

424
228
25
35
66

39.2
21.5
2.2
3.4
6.2

Parasitic
Giardia
Entamoeba histolytica

170
122

15.8
11.2

Viral
Hepatitis A

21

1.8

The Regional Municipality of Peel

Note: Rates age-standardized using 1991
(adjusted) Canadian population.
Source: RDIS, Region of Peel Health
Department as of 02/24/2003.
Statistics Canada. Population Estimates
and Projections distributed by the Ontario
Ministry of Health and Long-Term Care.
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1994, and then generally declined through time to 2002. A similar trend was
also seen in Ontario; however, the incidence of reported campylobacter cases
in Peel was generally higher than the incidence for Ontario (see Figure 1).

Figure 1: Incidence of Campylobacteriosis and Salmonellosis,
Region of Peel and Ontario, 1993–2002
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Department as of 02/24/2003.
Statistics Canada, Population Estimates
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Ministry of Health and Long-Term Care.
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In Peel, a seasonal trend was observed in the distribution of reported
campylobacteriosis. Cases occurred much more frequently in the summer
months (late summer and early fall) than in winter (see Figure 2 on the
following page) during the ten-year period being examined.

Salmonellosis
Salmonellosis is another bacterial infection caused by a group of bacteria
called Salmonella, with Salmonella typhimurium and Salmonella enteritidis
being the most commonly reported.5, 7, 8 Ingestion of contaminated foods
such as raw or undercooked eggs, poultry or meat may transmit infection.
Raw eggs may be unrecognized in some foods such as homemade salad
dressings, ice cream, mayonnaise and frostings. Most persons who become
infected develop diarrhea, fever and abdominal cramps. The illness is usually
short-lived, lasting from a few days to a week, and most persons recover
without treatment.7, 8
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Figure 2: Distribution of Reported Cases of Campylobacteriosis, Salmonellosis
and Verotoxin-Producing Escherichia coli (VTEC), by Month of Year
Region of Peel, 1993–2002
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Salmonellosis is the second most commonly reported enteric infection
following campylobacteriosis. In Peel in 2002, 228 cases of salmonellosis
were reported (see Table 1 on page 7). The actual number of infections may
be greater because many milder cases are not diagnosed or reported. Overall,
the incidence in Peel declined from 1993 to 2002. A similar trend was also
seen in Ontario, although the incidence of reported salmonellosis cases in
Peel was slightly higher than the incidence for Ontario (see Figure 1 on the
previous page). The large increase in the number of cases and incidence from
1997 to 1998 in both Peel and Ontario may have been associated with a
province-wide outbreak of Salmonella enteritidis caused by contaminated,
commercially-manufactured luncheon products.9
As with campylobacteriosis, a seasonal trend was seen in the distribution of
reported salmonellosis. Cases occurred much more frequently during the
summer months than in winter during the ten-year period (see Figure 2).
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Verotoxin-Producing Escherichia coli
The most common verotoxin-producing Escherichia coli (VTEC) associated
with infection is E. coli 0157:H7. 5, 10 Although most strains of E. coli are
harmless and live in the intestines of healthy humans and animals, VTEC
produces a powerful toxin and can cause severe illness or death. VTEC may
be transmitted by other animal food products and infection can also occur
after drinking unpasteurized milk or contaminated water. In May and June of
2000, the community of Walkerton, Ontario experienced a major outbreak of
E. coli that was linked to the municipal water supply.11 VTEC was implicated
in the Walkerton incident with 198 confirmed cases, 7 deaths and 27 cases of
Hemolytic Uremic Syndrome, a serious complication of this strain of E. coli.
The spike shown in Figure 3 depicts the increase in the incidence of cases in
Ontario due to this outbreak.
In Peel in 2002, 25 cases of VTEC were reported (see Table 1 on page 7).
Overall, the incidence of VTEC decreased during the ten-year period
although a slight increase was observed in 1995 (see Figure 3). The peak
in 1995 could have been associated with an outbreak that occurred in a
Brampton hospital.12 With the exception of the year 2000, the incidence
in Peel was generally comparable to the incidence in Ontario.
As with campylobacteriosis and salmonellosis, a summer seasonal trend
was seen in the distribution of reported VTEC cases (see Figure 2 on the
previous page).

Figure 3: Incidence of Verotoxin-Producing Escherichia coli (VTEC),
Region of Peel and Ontario, 1993–2002
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Yersiniosis
Yersiniosis is a bacterial infection most often caused by Yersinia enterocolitica.
It is a relatively less frequent cause of diarrhea and abdominal pain than other
enteric infections, and occurs more frequently in children.5, 13 Symptoms
include fever, stomach pain and diarrhea which is often bloody; these develop
four to seven days after exposure and may last three weeks or longer. The
infection can sometimes be confused with appendicitis, as the abdominal
pain often occurs on the right side. Other complications include skin rash,
joint pain or spread of the bacteria to the blood stream.13
In Peel in 2002, 35 cases of yersiniosis were reported (see Table 1 on page 7).
The incidence in Peel was consistently higher than in Ontario (see Figure 4).
The highest age-specific incidence was observed among children four years
of age or younger, followed by those aged five to nine. No seasonal trend
was observed.

Figure 4: Incidence of Yersiniosis,
Region of Peel and Ontario, 1993–2002
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Shigellosis
Shigellosis is an infectious disease caused by a family of bacteria called
Shigella.5,14 It is particularly common and causes recurrent illness in settings
such as day care centres and homes with small children, where hygiene and
hand-washing can be inadequate and toilet training incomplete.5,14 Shigella
infections can also occur by eating contaminated food, or drinking or
swimming in contaminated water.14
Some persons with the infection may have no symptoms but can still
pass the bacteria to others. Symptoms include fever, stomach cramps and
diarrhea which is often bloody.14 Sometimes the diarrhea is so severe that
hospitalization is required. A high fever, which could lead to seizures in
children less than two years of age, is another complication of shigellosis.
In Peel in 2002, 66 cases were reported (see Table 1 on page 7). The incidence
fluctuated over the period 1993 to 2002 (see Figure 5). The highest age-specific
incidence was seen among children zero to four, followed by those five to nine
years of age.

Figure 5: Incidence of Shigellosis,
Region of Peel and Ontario, 1993–2002
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The highest age-specific incidence of campylobacteriosis, salmonellosis,
verotoxin-producing Escherichia coli (VTEC), yersiniosis and shigellosis was
seen among young children zero to four years of age. This was observed for
each of these individual bacterial foodborne diseases as well as for all diseases
combined (see Figure 6 on the following page).
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Figure 6: Incidence of Selected Bacterial Foodborne Diseases (Campylobacteriosis,
Salmonellosis, Verotoxin-Producing Escherichia coli (VTEC), Shigellosis
and Yersiniosis) by Age Group, Region of Peel, 1993–2002 Combined
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Parasitic Foodborne Disease
Giardiasis
Giardiasis is an illness caused by a microscopic parasite called Giardia lamblia,
and is usually spread from person-to-person by hand-to-mouth transfer
of the organism cysts from the feces of an infected individual.5,15 It can also
be acquired by drinking contaminated water or coming in contact with
contaminated surfaces. Giardiasis is very common in institutions and in
day care centres.15
Giardiasis is the third most commonly reported enteric infection following
campylobacteriosis and salmonellosis. In Peel in 2002, 170 cases of giardiasis
were reported (see Table 1 on page 7). Incidence in Ontario was similar to
that in Peel (see Figure 7 on the following page).
In Peel in 2002, the highest age-specific incidence was observed among
children zero to four and five to nine years of age (see Figure 8 on page 15).
This pattern reflects the fact that giardiasis is a very common illness in day
care settings. No seasonal trend was observed.
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Figure 7: Incidence of Amebiasis and Giardiasis,
Region of Peel and Ontario, 1993–2002
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Amebiasis
Amebiasis is an infection caused by a parasite called Entamoeba histolytica.
Transmission occurs by eating food that has become contaminated with
feces from an infected person or drinking water contaminated with amebic
cysts.5, 16, 17 Although anyone can become infected, amebiasis in Canada is
most common in people who travel to developing countries or who live in
institutions that have poor sanitary conditions. Symptoms can range from
none or mild (loose stools, stomach discomfort or cramping) to a severe
form called Amebic dysentery that is associated with stomach pain, bloody
stools and fever. In rare occasions, the parasite can enter the blood stream,
infecting the liver, lungs or brain.16, 17
In Peel in 2002, 122 cases of amebiasis were reported (see Table 1 on page 7).
Between 1993 and 2002, the incidence was relatively stable with an overall slight
decline (see Figure 7). The incidence in Peel was generally higher than that
for Ontario. Unlike other enteric diseases, the highest age-specific incidence
of amebiasis was observed among young adults 25 to 29 years of age (see
Figure 8 on the following page).
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Figure 8: Incidence of Amebiasis and Giardiasis by Age Group,
Region of Peel, 1993–2002 Combined
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Viral Foodborne Disease
Hepatitis A
Hepatitis A is an infection of the liver caused by the hepatitis A virus (HAV)
which is usually spread from person-to-person when something that has been
contaminated with feces containing the virus (including food or water) is put
in the mouth.5, 18, 19 In Canada, infection may occur among household or sexual
contacts, travellers returning from countries where the virus is common or
in communities where sanitation is inadequate. Symptoms include jaundice
(yellowing of the skin and eyes), fatigue, fever, loss of appetite, nausea, diarrhea,
abdominal pain or dark urine.18, 19
In Peel in 2002, 21 cases of hepatitis A were reported (see Table 1 on page 7).
Between 1993 and 1995, the incidence of hepatitis A in Peel increased slightly,
after which an overall general decrease was observed; stable incidence was
seen in 2001 and 2002 (see Figure 9 on the following page). There have been
no major outbreaks of hepatitis A in Peel in recent years. Hepatitis A vaccine
and immune globulin are both effective in the prevention of the disease.18, 19
Overall, the incidence of hepatitis A was higher among younger residents.
The highest incidence was observed among children five to nine years of age
(see Figure 10 on the following page). Between 1993 and 2002, most hepatitis A
cases were observed during late summer and early fall.
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Figure 9: Incidence of Hepatitis A,
Region of Peel and Ontario, 1993–2002
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Figure 10: Incidence of Hepatitis A by Age Group,
Region of Peel, 1993–2002 Combined
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Other Foodborne Diseases
There are a number of less common foodborne diseases that can be
transmitted through microorganisms in food and water. These include, but
are not limited to, botulism, listeriosis, cryptosporidiosis, cyclosporiasis and
trichinosis. In Peel between 1993 and 2002, there were a total of 158 cases of
listeriosis, cryptosporidiosis, trichinosis and cyclosporiasis combined, with
no cases of botulism. While less common than the diseases discussed in this
book, these other foodborne diseases can have serious symptoms and even
result in death.
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Food Safety and the
Origins of Foodborne Disease
HIGHLIGHTS
• Insufficient cooking temperatures, cross-contamination, inadequate
refrigeration, lack of personal cleanliness and inadequate cleaning can
all provide opportunities for foodborne disease.
• Safe and proper food handling practices can reduce the risk of
foodborne disease.
• In 2001, approximately 70% of Peel residents felt the food in restaurants
in Peel was safe to eat.

There are many opportunities in the stages of food production for food
to become contaminated and subsequently cause illness. However,
implementation of safe and proper food handling practices at every stage
of the process can reduce the risk of foodborne diseases.
Many of the biological hazards discussed in this report are present in a variety
of different food sources including uncooked meat, fruits and vegetables,
eggs, oysters and filter-feeding shellfish.
The intestines of healthy animals can contain many foodborne microbes
which are a source of food contamination. When meat and poultry are
slaughtered, their carcasses can become contaminated if they come in contact
with even the smallest amount of intestinal contents from the animals.1
Fresh fruits and vegetables are also sources of food contamination if they are
irrigated or washed with water that is contaminated by animal or human waste.
Eggs can be a source of food contamination because some types of salmonella
can infect a hen’s ovary and in turn contaminate the contents of a normallooking egg. Oysters and filter-feeding shellfish can become concentrated
with bacteria which are naturally present in sea water. In addition, they can
also concentrate other microbes that are found in sewage that is dumped
into the sea. When products containing these bacteria are eaten, they can
cause severe illnesses.1

The Regional Municipality of Peel
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In food preparation, microbes can be introduced in a number of ways, each
of which can be prevented by proper food handling:
1. Insufficient cooking temperatures— Microbes present in raw food can
only be destroyed when foods are cooked and their internal temperatures
reach 78 degrees Celsius.1 An internal temperature of 78 degrees Celsius
is sufficient to kill all bacteria, parasites and viruses except clostridium,
which can only be killed at temperatures above the boiling point.1
Therefore, it is recommended that meat thermometers are used to
ensure food is cooked to the correct temperature.
2. Cross contamination— Microbes can be easily transferred from one food to
another by using the same utensils such as knives, tongs or cutting boards
without washing them in between uses.1 In addition, cross contamination
can occur when food that is fully cooked comes in contact with raw food
or drippings from raw food which will cause the cooked food to become
recontaminated.1 Therefore, raw foods should be kept separate from
ready-to-eat foods to prevent cross contamination. Cross contamination
can be easily prevented through proper cleaning and sanitizing of utensils
and work surfaces.
3. Inadequate refrigeration — If lightly contaminated food is left at room
temperature overnight, microbes can multiply and become highly infectious
by the next day. Refrigerated food will not allow bacteria to multiply but it
can preserve the bacteria in a state of suspended duplication.1
4. Lack of personal cleanliness— Personal cleanliness is essential in preventing
foodborne diseases from being transferred from a food handler to food.
Hands must be washed thoroughly with soap and water before preparing
any food, after using the washroom and after contact with raw food. Lack
of proper hygiene can cause shigella or giardia to be introduced into food
by the unwashed hands of food handlers who are infected.5
5. Inadequate cleanliness/cleaning of food products— All fruits and vegetables
should be washed to remove dirt and bacteria present on the outer layer.
For example, when melons are not washed they can contaminate the inside
of the melon during slicing. In the United States during April 2001, melonassociated foodborne illness outbreaks were traced to cantaloupes infected
with salmonella.20
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There are a number of risk settings, including private homes, commercial
establishments and institutions, in which foodborne diseases have been
transmitted. Any place food is prepared is a potential risk setting for
foodborne disease, although levels of risk vary.
In 2001 and 2002, the Rapid Risk Factor Surveillance System (RRFSS) survey
collected relevant information about dining behaviours (2001 and 2002) and
perceptions of food safety (2001 only) from a random sample of Peel residents.
Respondents were asked whether they had eaten in a restaurant, eaten fast
food, or had ready-to-eat foods during the past week. In 2002, over half (54%)
of respondents had eaten in a restaurant during the past week, while 57%
reported having had fast food and 68% had consumed ready-to-eat foods
during the same time period.
In the 2001 RRFSS survey, approximately 70% of respondents indicated they
felt the food in restaurants in Peel was safe to eat (see Figure 11).
The extent to which good food safety practices are used in homes and
commercial establishments is difficult to determine because cases of foodborne
diseases are significantly under-reported. For example, in the United States,
recent surveys found that only 8% of people with acute diarrhea sought
medical care.21 In addition, fewer than half the physicians asked for stool
specimens. The accuracy of reporting systems depends upon ill individuals
seeking medical attention and having laboratories confirm the diagnosis.22, 23, 24

Figure 11: Proportion of Respondents Perceiving Restaurant Food as Safe,
Region of Peel, 2001
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Additionally, some illnesses that occur in the home involve such small
numbers of people that they are unlikely to be identified by public health
officials.25 Finally, many pathogens that can be transmitted through food are
also transmitted through water and person-to-person contact which makes it
difficult to determine if an illness was indeed foodborne.26
Restaurants, cafeterias and bars are locations that are frequently implicated
in cases of foodborne illness. However, foodborne disease arising from foods
consumed in private homes occurs three times more frequently than illness
from eating foods from commercial establishments.1, 25 It has been found
that home kitchen environments are more heavily contaminated with fecal
bacteria than a washroom.20, 27 Pathogenic and non-pathogenic organisms
are continually introduced into the home and kitchen by people, pets, food,
insects, etc. Kitchens in homes are also used for purposes other than cooking,
and organisms may be introduced from the various activities that occur in
the space.20
In Ontario from 1997 to 2001, there were 44,451 sporadic cases of foodborne
illness that could be attributed to eight enteric diseases: campylobacteriosis;
salmonellosis; verotoxin-producing Escherichia coli (VTEC); yersiniosis;
shigellosis; hepatitis A; listeria; and Clostridium botulinum. In 74% of the cases,
foodborne contamination was identified as the cause. The most common risk
settings were private homes (50.2%), travel-related illness (24.6%) and
restaurants (14.1%).28 Risk setting was reported in only about 58% of the cases.
A multi-state survey of consumer food handling and food consumption
practices conducted in the United States in 1995/96 showed risky food
handling behaviours were common among respondents.29 The telephone
survey involving eight states asked respondents about practices after contact
with raw meat or chicken, regarding handwashing and cutting boards. In
addition, they were asked about how often in the previous year they ate
hamburgers that were pink at the centre, undercooked eggs and/or oysters.
In terms of risky food handling, 19% of overall respondents reported not
routinely washing their hands with soap after handling raw meat or chicken,
although the prevalence of this behaviour varied between participating states
(from 15% to 23%). Similarly, 19% of respondents reported not routinely
washing cutting boards with soap or bleach after cutting raw meat or chicken.
In terms of risky food consumption practices, 20% of overall respondents
reported eating pink hamburgers during the previous 12 months, 50%
reported eating undercooked eggs, and 8% reported eating raw oysters
during that time period.29
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Summary
Foodborne disease is a common cause of illness in the Region of Peel. In
Peel between 1993 and 2002, an overall general decline was observed in the
incidence of the most common foodborne diseases caused by microorganisms.
The incidence of selected foodborne diseases in Peel was generally higher
than the incidence for Ontario. In particular, higher incidence was observed
in Peel for campylobacteriosis, salmonellosis, yersiniosis and amebiasis.
In Peel, the highest incidence of campylobacteriosis, salmonellosis, verotoxinproducing Escherichia coli (VTEC), yersiniosis, shigellosis and giardiasis
was observed among children zero to four years of age. Similarly, the highest
incidence of hepatitis A occurred among those five to nine years of age.
Amebiasis was an exception, where incidence peaked among those aged 25
to 29 years.
A seasonal trend was observed for some foodborne diseases in Peel.
Reported cases occurred much more frequently in the summer months
(late summer and early fall) than in the winter. In particular, this trend was
observed for campylobacteriosis, salmonellosis and VTEC during the period
from 1993 to 2002.
The contamination of food usually results from improper food handling,
which allows microbes to be introduced, survive and multiply in food
during preparation. In most instances, awareness of the importance of proper
cooking and storage of foods of animal origin, and the necessity for good
hygiene practices (hand washing) will greatly reduce the risk of illness.

The Regional Municipality of Peel

23

Peel Health Facts
Population
Census Population — 2001,
Region of Peel and Municipalities
Male
Female
Total

Mississauga

Brampton

Caledon

Peel

302,190
310,735
612,925

161,590
163,840
325,425

25,275
25,320
50,595

489,055
499,890
988,950

Source: Statistics Canada, Census of Canada 2001.

Life Expectancy
Life Expectancy (in years) at Birth by Gender,
Region of Peel and Ontario, 1999
Males
Females

Peel

Ontario

78.6
82.8

76.6
81.8

Source: 1999 Deaths, Statistics Canada Vital Statistics Database, distributed by the Health Planning Branch of the Ontario Ministry
of Health and Long-Term Care. Life Table Template distributed by the Central East Health Information Partnership (CEHIP).

Selected Reproductive Health Indicators
Live Births, Region of Peel and Ontario, 1999
Peel
Ontario

Number

Crude Birth Rate*

13,195
130,734

13.5
11.4

* rate per 1,000 population
Source: 1999 Live Births, Statistics Canada Vital Statistics Database, distributed by the Health Planning Branch of the Ontario
Ministry of Health and Long-Term Care.

Infant Mortality, Region of Peel and Ontario, 1999
Peel
Ontario

Number

Infant Mortality Rate*

62
701

4.7
5.4

* rate per 1,000 live births
Source: 1999 Deaths, Statistics Canada Vital Statistics Database, distributed by the Health Planning Branch of the Ontario Ministry
of Health and Long-Term Care.
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Top 15 Causes of Death in Men
Deaths by Selected Leading Causes,
Region of Peel and Ontario, 1999
Rank
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Cause of Death
Ischemic heart disease
Lung cancer
All other heart disease and diseases of the
arteries, arterioles and capillaries
Stroke (cerebrovascular disease)
Colorectal cancer
Chronic obstructive pulmonary disease
Diabetes mellitus
Leukemia and lymphoma
Pneumonia
Prostate cancer
Suicide
Chronic liver disease and cirrhosis
Motor vehicle traffic collisions
Accidental falls
Liver cancer
Other Causes
ALL CAUSE TOTAL

Peel #

Peel %

Ontario %

366
160
111

19.8
8.7
6.0

22.5
8.4
6.7

106
75
74
71
63
56
48
37
35
33
25
19
565
1,844

5.7
4.1
4.0
3.9
3.4
3.0
2.6
2.0
1.9
1.8
1.4
1.0
30.6
100.0

5.8
3.1
4.4
3.0
3.0
3.7
3.2
1.9
1.4
1.4
1.2
0.8
29.5
100.0

Top 15 Causes of Death in Women
Deaths by Selected Leading Causes,
Region of Peel and Ontario, 1999
Rank
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Cause of Death
Ischemic heart disease
Stroke (cerebrovascular disease)
All other heart disease and diseases of the
arteries, arterioles and capillaries
Breast cancer
Lung cancer
Pneumonia
Chronic obstructive pulmonary disease
Colorectal cancer
Diabetes mellitus
Leukemia and lymphoma
Dementia
Accidental falls
Hypertensive disease
Motor vehicle traffic collisions
Suicide
Other Causes
ALL CAUSE TOTAL

Peel #

Peel %

Ontario %

265
158
146

14.5
8.7
8.0

19.5
8.7
8.2

112
94
88
63
55
55
48
37
34
30
26
18
596
1,825

6.1
5.2
4.8
3.5
3.0
3.0
2.6
2.0
1.9
1.6
1.4
1.0
32.7
100.0

4.5
5.8
4.3
3.7
2.8
3.1
2.6
1.7
1.7
0.8
0.7
0.6
31.3
100.0

Source: 1999 Deaths, Statistics Canada Vital Statistics Database, distributed by the Health Planning Branch of the Ontario Ministry
of Health and Long-Term Care.

The Regional Municipality of Peel

25

Top 15 Causes of Premature Death in Men
Potential Years of Life Lost by Selected Leading Causes,
Region of Peel and Ontario, 1999
Rank
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Cause of Death

Peel #

Peel %

Ontario %

Ischemic heart disease
Lung cancer
Suicide
Motor vehicle traffic collisions
Leukemia and lymphoma
All other heart disease and diseases of the
arteries, arterioles and capillaries
Colorectal cancer
Chronic liver disease and cirrhosis
Diabetes mellitus
Accidental falls
Stroke (cerebrovascular disease)
Accidental poisoning
Skin cancer
Prostate cancer
Chronic obstructive pulmonary disease
Other Causes
ALL CAUSE TOTAL

2,646
1,319
1,289
1,170
914
901

12.8
6.4
6.3
5.7
4.4
4.4

14.1
7.1
7.2
5.9
3.7
4.1

736
624
396
371
366
327
258
215
201
8,867
20,600

3.6
3.0
1.9
1.8
1.8
1.6
1.3
1.0
1.0
43.0
100.0

2.7
2.3
2.1
0.9
2.4
1.8
0.9
1.0
1.3
42.5
100.0

Top 15 Causes of Premature Death in Women
Potential Years of Life Lost by Selected Leading Causes,
Region of Peel and Ontario, 1999
Rank
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Cause of Death

Peel #

Peel %

Ontario %

Breast cancer
Lung cancer
Motor vehicle traffic collisions
Ischemic heart disease
All other heart disease and diseases of the
arteries, arterioles and capillaries
Stroke (cerebrovascular disease)
Suicide
Leukemia and lymphoma
Colorectal cancer
Pneumonia
Chronic obstructive pulmonary disease
Cervical cancer
Diabetes mellitus
Chronic liver disease and cirrhosis
Liver cancer
Other Causes
ALL CAUSE TOTAL

1,489
906
814
610
572

10.5
6.4
5.8
4.3
4.1

9.2
8.2
3.8
7.0
4.3

560
493
454
441
317
191
185
182
152
146
6,617
14,129

4.0
3.5
3.2
3.1
2.2
1.4
1.3
1.3
1.1
1.0
46.8
100.0

3.4
3.1
3.6
2.9
1.8
1.8
1.1
2.0
1.4
0.6
45.8
100.0

Potential years of life lost (PYLL) is a measure of premature death. PYLL is calculated by subtracting the age at death from 75,
which gives greater weight to deaths occurring at younger ages.
Source: 1999 Deaths, Statistics Canada Vital Statistics Database, distributed by the Health Planning Branch of the Ontario Ministry
of Health and Long-Term Care.
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Top 15 Causes of Hospitalization in Men
Hospital Separations by Selected Leading Causes,
Region of Peel and Ontario, 2001
Rank
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Cause of Hospitalization

Peel #

Peel %

Ontario %

Ischemic heart disease
Injury and poisoning
All other heart disease and diseases of the
arteries, arterioles and capillaries
Chronic obstructive lung disease
Pneumonia and influenza
Arthropathies
Stroke (cerebrovascular disease)
Schizophrenia
Affective psychoses
Diabetes mellitus
Prostate cancer
Colorectal cancer
Lymphatic & haematopoietic tissue
Lung cancer
Benign neoplasms
Other causes
ALL CAUSE TOTAL

2,736
2,430
1,526

7.9
7.0
4.4

9.2
8.1
10.9

1,102
799
724
607
368
344
302
301
225
206
167
153
22,709
34,699

3.2
2.3
2.1
1.7
1.1
1.0
0.9
0.9
0.6
0.6
0.5
0.4
65.4
100.0

2.8
2.8
2.1
2.3
1.2
1.5
1.1
1.0
0.9
0.7
0.8
0.4
54.1
100.0

Top 15 Causes of Hospitalization in Women
Hospital Separations by Selected Leading Causes,
Region of Peel and Ontario, 2001
Rank
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Cause of Hospitalization

Peel #

Labour, delivery and associated complications 12,494
Complications of pregnancy
2,596
Injury and poisoning
2,273
Ischemic heart disease
1,351
All other heart disease and diseases of the
1,433
arteries, arterioles and capillaries
Benign neoplasms
1,059
Chronic obstructive lung disease
908
Arthropathies
888
Miscarriage, abortion and complications
719
Pneumonia and influenza
700
Affective psychoses
673
Stroke (cerebrovascular disease)
637
Schizophrenia
283
Breast cancer
267
Diabetes mellitus
228
Other causes
24,206
ALL CAUSE TOTAL
50,715

Peel %

Ontario %

24.6
5.1
4.5
2.7
2.8

17.0
5.0
5.9
3.9
7.7

2.1
1.8
1.8
1.4
1.4
1.3
1.3
0.6
0.5
0.4
47.7
100.0

1.8
2.0
2.1
0.9
2.0
1.8
1.7
0.7
0.9
0.7
45.8
100.0

Source: Hospital Separations, Canadian Institute for Health Information (CIHI) 2001, obtained from the Provincial Health Planning
Database, Ontario Ministry of Health and Long-Term Care.
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Top 15 External Causes of Hospitalization in Men
Hospital Separations by Selected Leading Causes,
Region of Peel and Ontario, 2001
Rank
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Cause of Hospitalization

Peel #

Accidental falls
Drugs causing adverse effects
Other accidents*
Motor vehicle traffic collisions
Suicide and self-inflicted injury
Assault
Road and air transport accidents
Accidental poisonings
Motor vehicle non-traffic accidents
Late effects of accidental injury
Foreign body entering eye or other orifice
Undetermined injury
Environmental and natural factors
Suffocation, including choking
Accident caused by fire and flames
Other causes
All External Causes
ALL CAUSE TOTAL

1,036
563
477
280
274
98
73
63
48
47
45
40
36
20
16
3,549
6,665
34,699

Peel %
3.0
1.6
1.4
0.8
0.8
0.3
0.2
0.2
0.1
0.1
0.1
0.1
0.1
0.1
0.0
10.2
19.2
100.0

Ontario %
3.5
2.1
1.4
0.8
0.8
0.4
0.7
0.2
0.2
0.3
0.1
0.2
0.1
0.1
0.1
11.8
22.8
100.0

Top 15 External Causes of Hospitalization in Women
Hospital Separations by Selected Leading Causes,
Region of Peel and Ontario, 2001
Rank
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Cause of Hospitalization

Peel #

Accidental falls
Drugs causing adverse effects
Suicide and self-inflicted injury
Motor vehicle traffic collisions
Other accidents*
Accidental poisonings
Late effects of accidental injury
Environmental and natural factors
Undetermined injury
Road and air transport accidents
Foreign body entering eye or other orifice
Assault
Other water transport accidents
Motor vehicle non-traffic accidents
Accident caused by fire and flames
Other causes
All External Causes
ALL CAUSE TOTAL

1,481
727
427
201
177
95
40
39
38
34
31
17
9
7
6
3,608
6,937
50,715

Peel %
2.9
1.4
0.8
0.4
0.3
0.2
0.1
0.1
0.1
0.1
0.1
0.0
0.0
0.0
0.0
7.1
13.7
100.0

Ontario %
4.0
1.9
1.0
0.5
0.5
0.2
0.2
0.1
0.1
0.2
0.1
0.1
0.0
0.0
0.0
9.0
18.0
100.0

*Other accidents include: those caused by being struck by, against or between objects or persons; those involving machinery,
cutting or piercing objects, firearms, explosive materials, hot, caustic or corrosive materials, electric currents, or radiation; or those
resulting from overexertion and strenuous movements or other environmental factors.
Source: Hospital Separations, Canadian Institute for Health Information (CIHI) 2001, obtained from the Provincial Health Planning
Database, Ontario Ministry of Health and Long-Term Care.
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Data Sources, Methods
and Limitations
Data sources used in this report and limitations of the data are
described below.

Reportable Diseases
Only selected foodborne reportable diseases were included in this report.
The foodborne communicable diseases described in this report must be
reported to the local Medical Officer of Health under the Health Protection
and Promotion Act (HPPA). Since 1990, reportable diseases have been
monitored through a public health surveillance system called the Reportable
Diseases Information System (RDIS). Data for Peel for the years 1993 to
2002 were obtained from the Region of Peel Health department; data for
Ontario for the years 1993 to 2000 were obtained from the Public Health
Branch of the Ontario Ministry of Health and Long-Term Care.
Comparative data for Ontario were provided in the figures when available
and appropriate. Data for 2002 were the most recent that were available
for Peel. It is recognized that the current data for Peel (and Ontario) may
change in future years, especially for diseases which can take several weeks
or months to be reported to the Health department. The Peel-specific
Reportable Disease Information System (RDIS) data were downloaded on
February 24, 2003. The Ontario RDIS data provided by the Ministry of
Health and Long-Term Care were downloaded on June 13, 2003. The latest
year for which Ontario data were available was 2000. The Ontario data
are provisional.
Age-specific incidence was provided for the diseases contained in this report.
Age-specific incidence was based on average annual incidence for the Region
of Peel for the years 1993 to 2002 combined.
Age can be a factor in whether a person acquires a disease and the progression
of that disease. When comparing two populations, it is possible to control
for any differences in the age distributions by using the process of agestandardization. This minimizes the effect of differences in age distributions
between populations. In this report, direct age-standardization was used for
reporting total incidence of diseases such as salmonellosis. Incidence was
age-standardized using the 1991 Canadian population provided by Statistics
Canada, Population Estimates and Projections, and distributed by the
Ontario Ministry of Health and Long-Term Care.
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Hospitalization
Hospitalization data in the Peel Health Facts section of this report were
from the Canadian Institute for Health Information (CIHI). Data for Peel
from 2001 were obtained through the Provincial Health Planning Database
(PHPDB) initiative at the Ontario Ministry of Health and Long-Term Care.
CIHI data were coded based on the International Classification of Diseases,
9th Revision (ICD-9) system of classifying causes of death and hospital stay.

Vital Statistics
Mortality data in the Peel Health Facts (see page 24) section of this report
were from the Mortality Data File, collected by the Ontario Registrar General
and distributed to Peel Health through the Health Planning System (HELPS)
initiative of the Ontario Ministry of Health and Long-Term Care. At the time
this report was prepared, final data were available up to 1999. The death data
were coded based on the International Classification of Diseases, 9th Revision
(ICD-9) system of classifying causes of death and hospital stay.
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