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Introduction

TheWorldHealth Organization estimatesthat some20million
people die of waterborne disease annually.! Traditionally,
waterborne entericillnessesare associated with areas of poor
sanitation, and rural or untreated water supplies.? Without
proper treatment of Ontario's private, recreational, and
municipal water sources, individual sand whole communities
risk becoming ill with one or more of the many waterborne
illnesses prevalent in Ontario. Such illnessesinclude E.coli
(VTEC), as well as campylobacteriosis, cryptosporidiosis,
salmonellosis, amebiasis, shigellosis, and giardiasis.

In attempts to reduce the incidence of such illnesses, the
Ontario government published Ontario Regulation 459/00:
DrinkingWater Protection, under theOntario Water Resources
Act.® This regulation ensures that public water treatment
systemstakethe proper precautionsto produce safe drinking
water for the public. Ensuring that drinking water supplies
meet these minimum requirements can reduce the incidence
of outbreaksand sporadic casesof entericwaterborneillnesses.

TheCentersfor Disease Control in Atlantastatethat detection
of waterborne diseases depends on a combination of the
following factors: public education, local reporting



requirements, availablelaboratory testing, consultation
with physicians, and disease surveillance.* Although
thereporting of variouswaterbornedi seasesismandated,
health official shavecommented, "for every casedetected
by thenational |aboratory surveillancesystem, thereare
136inthecommunity, a0.7% detectionrate.” ® Sporadic
cases of waterborneillness go undetected by the public
and health authorities due to the large number of
asymptomatic cases, in conjunctionwith theinability to
accurately identify water asthe true sourcefor disease.
Undiagnosed and/or undetected individuals can be a
potential source for person-to-person transmission in
outbreaks and sporadic cases of enteric diseases.

Under the Health Protection and Promotion Act,® a
number of potential waterbornepathogensareclassified
asReportableDiseases. Reporting andinvestigation of
these diseases are conducted, as part of the Mandatory
Health Programsand Services Guidelines, “ to identify
both the source of illnessand to follow-up on treatment
of individual cases. InOntario, local health unitsreport
outbreaks and sporadic cases of Reportable Diseasesto
theMinistry of Healthand Long-Term Carethroughthe
Reportable Disease Information System (RDIS). This
paper presents findings from data pertaining to
waterborne enteric diseases acquired in Ontario.?

Methods

Sporadic case reports and outbreak module data for
1996 to 2000 were considered for analysisfrom RDIS.
The1996 CensusPopul ation Datafrom StatisticsCanada
were used for calculating rates in health units.® The
1998 Statistics Canada population data were used to
calculate age-specific rates.*’

Definitions - Reported Waterborne Enteric
Sporadic Diseases (RDIS Data)

Waterborne diseases are diseases acquired through
consumption or ingestion of contaminated water.
Thirteen Reportable Diseases were chosen for their
potential to cause waterborne illness. These diseases
include: amebiasis, campylobacter enteritis, cholera,
cryptosporidiosis, giardiasis, hepatitis A, listeriosis,
paratyphoid, salmonellosis, shigellosis, typhoid,
verotoxigenic E.coli (VTEC), and yersiniosis.

Thevariables"Source", " SourceName', "Risk Factorl",
"Risk Factor2", "Specific Risk", "Travell", and
"Travel2" were considered to determineif the mode of
transmission was. 'waterborne', 'waterborne-travel’,
‘other’, 'unknown', or 'missing’. "Waterborne' isdefined
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as awaterborne disease that was acquired in Ontario.
'‘Waterborne-travel' is defined as awaterborne disease
that was acquired outside of Ontario. 'Other' isdefined
as all other modes of transmission that were not
waterborne, and included 'person-to-person’, ‘animal
contact', 'food', 'travel-associated', and 'sexual contact'.

Definitions - Reported Waterborne Enteric
Outbreaks (RDIS Outbreak Module)

All outbreaks reported in the outbreak module were
consideredfor analysisduringthefive-year period. An
enteric outbreak isdefined by the occurrence of two or
more cases of enteric illness linked in terms of time,
exposure to source, and most often location. For the
purpose of thispaper, awaterborneenteric outbreak is
defined as an enteric outbreak in which the mode of
transmission was reported as water with the exposure
occurring in Ontario. The RDIS variable "Outbreak
Vehicle" was used to determine the mode of
transmission. The RDIS variable "Agent/Organism”
provided the specific pathogen or symptomatol ogy.

Results - Reported Waterborne Enteric
Sporadic Diseases (RDIS Data)

There were 62,153 cases of entericillnessreportedin
Ontario from 1996 to 2000. Of the 62,153 cases,
waterborne cases acquired in Ontario accounted for
3,632 (5.8%) cases. Waterbornecasesacquired outside
of Ontario accounted for 5,267 (8.5%), while 'other’
accounted for 21,776 (35.0%), 'unknown' accounted
for 30,173 (48.5%), and 'missing' accounted for 4,940
(8.0%).

Thereweretwo casesof cholera, 184 cases of typhoid,
and 54 cases of paratyphoid in Ontario during thefive-
year period. Noneof thecasesof choleraand paratyphoid
were acquired in Ontario viawaterbornetransmission.
There was one reported case of typhoid in which
waterborne transmission in Ontario was not dismissed
asamode of transmission. Therefore, cholera, typhoid
and paratyphoid are not included in the following
results.

The annual number of Ontario-acquired waterborne
cases from 1996 to 2000 was 819, 729, 610, 523, and
951, respectively. Giardia was the most frequently
reported pathogen (Figure 1). The geographic
distribution, showingtheaverageannual rateof reported
sporadic waterborne enteric iliness by health unitsin
Ontario, isshown in Figure 2.
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Ontario, 1996-2000.

Figure 1. Selected Reportable Waterborne Enteric Diseases,

(n =3554**)
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**This figure does not include listeria, hepatitis A, or yersinia, which each had less than 50 casesin

the 16 waterborne outbreaks are as
%, follows: healthcare establishment (6),
privatehome(4), restaurant (1), other (3),
and missing (2). The source for the
outbreakswasreported to becommunity/
municipal water for eight outbreaks, |ake/
well water from camping/cottaging for

The mean, median, mode and age range was 27, 27, 2,
and 0to 94 years. The'0-4 year old' age group had the
highest age-specific rate (Figure 3). Males accounted
for 2,003 (55%) of the cases acquired in Ontario.

Of the 3,632 casesthat acquiredtheir illnessin Ontario,
therewere53(1.5%) individual sadmitted to hospital as
in-patients and 53 (1.5%) individuals treated as out-
patients. There were 681 (19%) cases reported not to
have visited a hospital. Seventy-eight percent of the
cases had missing data for hospital status.

Results - Reported Waterborne Enteric
Outbreaks (RDIS Outbreak Module)
Therewere 1,637 enteric outbreaksreported in Ontario
between 1996 and 2000. Of the 1,637 outbreaks, 16
(1%) werewaterborne. 'Gastroenteritis wasreportedto
be the "Agent/Organism” for five outbreaks (1996,
1997, threein 1998). Cryptosporidiumwasreported for
four outbreaks(fourin1996), giardiafor threeoutbreaks
(1998, two in 1999), E.coli (VTEC) for two (1999,
2000), campylobacter for one (2000), and Norwalk was
reported for one outbreak (1996).

Thenumber of outbreaks, by sizeof outbreak, was: five
outbreaks with 'less than ten persons, four with '10 to
19 persons, onewith'20to 29 persons, twowith'39to
39 persons and two with '40 or more persons. Two of
the 16 outbreaks did not report the number of persons
affected.
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four outbreaks, and four outbreaks
contained missing data.

Discussion - Reported Waterborne Enteric
Sporadic Diseases (RDIS Data)

The mode of transmission for approximately half
(48.5%) of the entericillnessesfor thefive-year period
wasunknown. Itisthereforedifficultto determinehow
these cases would be categorized by mode of
transmission. Inadditiontothe 3,632 waterborne cases
reported in Ontario, the number of waterborne cases
that would be included in the unknown category is
difficult to determine as well. However, given that
waterbornediseasesaredifficulttoidentify, thenumber
of 'unknown' cases might be greater than expected.

It isinteresting to note that the number of waterborne
ilInesses acquired outside of Ontario (5,267) isgreater
than the number acquired within Ontario (3,632). The
number of illnesses acquired outside of Ontario
representsasignificant burdenof ilinesstotheheathcare
system similar to the burden described for travel-
associated entericillnessesreportedin Ontarioin 1999.

None of the reported cholera, typhoid or paratyphoid
casesweredeemedtobedefinitively acquiredinOntario
during the five-year period. The last report of one of
these pathogens determined to be acquired through any
mode of transmission in Ontario occurred in 1990 in
which seven cases of typhoid were reported from
consuming Lapis, a type of shellfish, contaminated

PHERO
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Enteric Disease, Ontario, 1996-2000.

Figure 3. Average Annual Number of Cases and Age-
Specific Rates of Selected Reportable Waterborne

The '0-4 year old' age category showed
the highest average annual rate (18 per
100,000 persons 0-4 years of age). This
is consistent with age distributions
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Three percent of waterborne cases

116 acquired in Ontario reported visiting a
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hospital and 19% reported not visiting a
hospital. The large amount of missing
data (78%) makesinterpretation of these
datadifficult.

Discussion - Reported
Waterborne Enteric Outbreaks
(RDIS Outbreak Module)

The 16 reported waterborne outbreaks

per 100,000 Ontarians

Average Annual Age-Specific Rat
of Enteric lliness

with Salmonella typhi.*?> While choleraistraditionally
considered waterborne, typhoid is predominantly
associated with water and food, such as shellfish and
raw fruits/vegetabl es, contaminated by thefecal matter
of infected individuals.

A downwardtrendinthenumber of waterbornesporadic
cases occurred between 1996 and 1999. However, the
trend was interrupted by a marked increase in the
number of casesin 2000. Theincreasein 2000 wasdue
to thelarge number of VTEC and campylobacter cases
reported to be associated with a large waterborne
outbreak in Walkerton, Ontario. A report on the
Walkerton outbreak indicated that more than 2,300
persons becameill from exposure to the contaminated
municipal water supply in Walkerton.®3

Giardia was the most frequently reported waterborne
parasite and pathogen. These findings are consistent
with findings worldwide identifying giardia as "the
most commonly reported intestinal parasite."
Moreover, giardiashowed the most marked declinein
the number of cases over the five-year period.

Theaverageannual rateof sporadic casesof waterborne
illnesses in the Grey-Bruce area (44.1 per 100,000
persons) was markedly greater than the next highest
geographic jurisdiction. The high rate in Grey-Bruce
was attributable to the large number of cases that
occurred in the Walkerton outbreak in 2000.
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did not represent a large number of
outbreaks in the five-year period. This
number likely under-represents the true number of
waterborne outbreaks because of the difficulty in
identifying waterborne cases.

The outbreaks of cryptosporidium were reported as
four different outbreaksthat all occurredinthe Simcoe
County Hedlth Unit during March 1996. However,
they wereall associated with exposuresto theparasites
contaminating the municipal water supply.

Nine of the 16 outbreaks affected | essthan 20 persons.
There were two outbreaks with more than 40 persons
affected. Onewasthat of E.coliinWalkerton,inwhich
1,346individualswerereportedill. Theother outbreak
was a gastroenteritis outbreak that occurred in the
Kingston, Frontenac, Lennox and Addington Health
Unit, in which 56 individuals were reported ill.

Six of theoutbreaksreported occurrencesinhealth care
ingtitutions. Thisisof concern because of the potential
for ahigher than expected attack ratein the population
due to a contaminated water source. Eight outbreaks
werereported to havebeen associated with community/
municipal water systems. These eight community/
municipal water system outbreaks raise concern as
well, due to the large numbers of individuals that
potentially could be exposed.

Conclusions

Linking an enteric illness to water is likely more
difficult than linking an illness to food or person-to-

PHERO



person transmission because of the many traditionally
food-associated pathogens such as campylobacter,
salmonella, and E.coli. Furthermore, waterborne
illnesses do not occur as frequently as foodborne
illnesses. For these reasons, a bias towards linking
enteric illnesses with food sources may occur. In
additiontoidentifyingawaterborneillness, thenumber
of waterborne outbreaks was likely under-reported.
Under-reporting was suggested in another report on
enteric outbreaks in Ontario.*®

"Low levels of enteric disease over many years from
exposure to waterborne microbes can place a much
larger health burden on a community than disease
associated withthedetected outbreak."t” TheWalkerton
outbreak notwithstanding, the Ontario findings for
1996 to 2000 support this statement in that therewas a
far greater number of reported sporadic casescompared
to thetotal number of individualsreportingillnessasa
result of all reported waterborne outbreaks combined.

Withrespecttorecreationa anddrinkingwater supplies,
bacteriasuch ascampylobacter and E.coli arekilled by
chlorination, the traditional method of water
purification.  However, parasites such as
cryptosporidium and giardia are more resistant to the
chemical disinfectants used to purify drinking water.
Only water filtration units with a pore sensitivity of at
least 0.1to 1.0 umin diameter are considered capable
of removing cryptosporidium oocysts, the infectious
stateof thesmaller of thetwo parasites.® Thispresents
achallenge to the state of water treatment systemsin
Ontarioasthislevel of treatment, known as'Secondary
Treatment', isnot standardinall water treatment systems
across Ontario.

Recently, associations have been established in North
Americaand Europe between outbreaks of waterborne
entericillnessand periodsof heavy rainfall andflooding
causingtheoverflow of mammalianfecal contamination
into drinking water supplies.’®* This association
attributesasignificant proportion of waterborneillness
and outbreaksto climate and weather changes. One of
thecontributingfactorsnotedintheWalkerton outbreak
report was "heavy rains accompanied by flooding".?°

The number of sporadic waterborne cases reported in
Ontariorepresentsasignificant burden of illnesstothe
population. While the number of reported outbreaks
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was not large, the potential to affect many people was
demonstrated by the number of people affected by the
Walkertonoutbreak. Undeniably, itwastheWalkerton
outbreak that brought theissues surrounding the saf ety
and security of our water supplies to the forefront of
public health.
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READY-TO-EAT MEATS:
POTENTIAL FOR
CONTAMINATION

Introduction

Ready-to-eat meats (RTE) are cooked, sliced and/or
prepared meatsready for usein sandwichesor for other
uses and are sold at delicatessens, butcher shops and
supermarkets. In premises where both RTE and raw
meat are sold, potential existsfor contact between the
twotypesof meat. Public health practiceindicatesthat
raw and RTE food products, handled by the samefood
handler, present a high risk for cross contamination.

In1997, City of Hamilton Health Unit staff thought that
thispathway wasresponsiblefor theillnessexperienced
by anumber of individualsinthat community. Enteric
pathogens were confirmed in the stool s obtained from
theseindividual sandthe Environmental Health Branch
conducted a study to investigate this possibility. In
1999, the data from the study were reviewed and
analysed. An updated review of the literature was
undertakento makerecommendationsfor further study
or action.

Thisarti cledescribesastudy todeterminethefollowing:

1.What istheincidence of bacterial contaminationin
store-sliced, RTE, uncured meat productssold from
butcher shopsin Hamilton-Wentworth where food
handlers serve both raw and ready-to-eat meats?

2.What are the food handling practices at butcher
shops?
3.Could poor food handling techniquesbe asource of
bacterial pathogenic contamination of the RTE
meat(s) products?
Methods
A literaturereview was conducted using thefollowing
keywords: TOPIC (and) TARGETS: food handling
and premises(butcher shops, deli catessen shop, grocery
store, food store, supermarket) or foods (cold cuts,
delicatessen meat(s), processed meat(s), raw beef, raw
meat(s), raw pork, raw poultry, RTEfood, RTE mesat(s),
storedliced meat(s), uncooked mesat(s), uncured meet(s))
or microbiological indicators(E.coli 0157:H7, Listeria,
Salmonella, foodborneillness) and databases: Medline,
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Biosis, Embase, Food Science & Technology, Food
Legidation, Toxline. The search was not limited by
year.

The population for the study included butcher shops
located within the geographical boundaries of the
Regional Municipality of Hamilton-Wentworth using
the definition from the Computerized Inspection
Services System (CISS) as"apremise whereraw meat
(including poultry and fish) is received in carcass
guantity or portion thereof, which requires further
portioning and packaging for retail”.

Butcher shopswereincludedif they al so sold RTE meat
products that were custom sliced on site by employees
who also handled raw meat. Butcher shops were
excluded if they did not sell raw meats and RTE
products that are handled by the same food handler; if
there had been a reported or suspected foodborne
illnessassociated with the premisein the past year; and
if they were listed as "food stores" or "supermarkets'.

The sample chosen for the pilot study was randomly
selected from CISSusing Epi Info 6. Sixty-nineof 128
(54%) randomly sel ected butcher shopsmet theinclusion
criteria.

Sample and Data Collection

A public health inspector who did not identify him/
herself, visited the establishment and purchased one
hundred grams of RTE products (roast beef, cooked
chicken breast, or cooked turkey breast). Only one
sample was purchased on each visit. Approximately
four samples were collected from each of the selected
andeligiblebutcher shops. Thesamplesweredelivered
directly to the Provincial Public Health Laboratory in
Hamilton or refrigerated until thenext day for delivery.
Themeatswhichwerepurchased weresel ected because
they have similar water activity and pH ranges, factors
which areknown to affect bacterial growth or survival.
At thetime of the purchase, theinspector al so observed
food handling practices and recorded thisinformation
on adata collection form.

Thedatacollection toolswere devel oped and pretested
by City of Hamilton Health Unit staff in butcher shops.
The pretest included sending three different pairs of
observers on three different occasions to complete the
datacollection tool. Each pair compared their records
and no discrepancies were found.
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Food Sample Microbiological Analysis

The Provincia Public Health Laboratory in Hamilton
utilized their Standard M ethod asif the samplewas part
of ameal that was suspected to havecausedillness. The
exceedences of acceptable microbiological standards
arelisted on Table 1.

Data Management

In 1997, a data set was created in Epi Info 6 for each
butcher shop and the data on food handling techniques
wereentered. In 1999 the datawere entered into SPSS
for analysis. Associationswere tested using chi-square
withasignificancelevel setat 0.01toadjust for multiple
tests.

Results

A total of 128 sampleswerecollected from 36 different
premises. The number of samples per premise ranged
from1to 5. The RTE samplesconsisted of roast beef
(45.3%), chicken (18.8%) or turkey (35.9%). Eighty
percent of themeat purchasedwasregular price, thatis,
not on sale or on special discount.

Eighty (63%) samplesfrom 32 (89%) premisesexceeded
the acceptable limits for either aerobic plate count
(APC), coliforms, E.coli, or gram negative bacteria.
Each sample was also swabbed for Clostridium
perfringens, Bacillus cereus, Staphylococcus aureus,
Salmonella spp., Campylobacter spp. and E.coli

Table 1 Analysis of samples

Unacceptable Limits

Aerobic Plate Count

> 10° per gram

Coliforms

> 10° per gram

E. coli

> 3 per gram

Total Gram Negatives

> 10° per gram

Clostridium perfringens

> 100 per gram

Bacillus cereus

> 10° per gram

Staph. aureus

> 10° per gram

Salmonella ANY DETECTED
E. coli 0157:H7 ANY DETECTED
Campylobacter ANY DETECTED

storage condition

food handling

Total Gram Negative = same as coliforms

Aerobic Plate Count (APC) = improper cooking, poor food handling, temperature abuse or improper
Coliforms = inadequate processing or post processing contaminationtamination resulting from poor

E. coli = direct or indirect contamination with faecal material; enteric pathogens may also be present

Clostridium perfringens = indicative of time and temperature abuse

Bacillus cereus = improper food handling techniques

Salmonella and E. coli 0157:H7 = should not be present/definite health hazard
Campylobacter = under processing or re-contamination of foods
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Table 2. Hand washing and contaminated samples

Observed Food | Contaminated® | NotContaminated | L.,
t‘.Handli?*Q‘Pfracﬁces .~ Samples | Samples | = 77
Washed Hands | 10 (66%)" (12%)* 5 (34%)T (10%)* 15 (12%)
ot
Hands 70 (62%)" (88%)* 43 (38%)T (89%)* 113 (88%)
 § — e —r
Total | 80 (63%) 48 (38%) 128 (100.0%)
*numbers represent samples with any unacceptable result
Thumbers represent row percentages
*numbers represent column percentages
Table 3. Unacceptable samples by contaminant
. . (4)*(4)* 112)*(77)*
Didnotwash hands 4 3 11 68
| “Other” barrier technique 4 4 8 66
Touched weigh scale 0 0 2 11
_Roastbeefsamples 3 2 9 41
Onsale/special 2 2 3 23
* numbers represent samples with unacceptable results

0157:H7 but these organisms were not found.
Approximately 60% of all samplesexceeded acceptable
APC limits, 9% exceeded total gram negative limits,
and 3% exceeded coliform and E.coli limits. Of the 4
samples which were contaminated with coliform
bacteria, 2 of these also had E.coli contamination. An
additional 2 samples had E.coli contamination only.
Analysis showed that only 3 of 14 sampleswith gram
negative or coliform bacteria or E.coli were within
acceptable APC limits.

Only 15 (12%) of the samples were purchased from a
food handler who was observed to have practi sed hand
washing prior tothetransaction. Techniquesto prevent
contamination were observed for 92% of samples.
Glovesor utensilswere used asabarrier in 28% of the
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transactions while the use of other techniques such as
paper or a cellophane sheet was observed in 64%.
However, for 18% of the samples, gloves were not
changed prior tothetransaction. 1n13% of thesamples,
the meat touched the weigh scales directly.

Comparisons of food handling practices with
contamination of samples showed mixed results.
Observed lack of hand washing was not statistically
associated with overall contamination (Table 2), but
the samples where hand washing did not occur were
more likely to have total coliforms (4/4), E.coli (3/4)
and/or gram negative bacteria (11/12). (Table 3)

Barrier Techniques

Where no barrier technique was used, higher levels of
contamination were observed (not statistically
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Table 4. Observed food handling practices and contaminated samples ‘

zag:’d'u‘;ee"h“iq“e Contaminated* | No Contaminated S |
Transmission _Sampiss Samples e
| R
Gloves andlor
Utensils. 18 (50%) 18 (50%) 36 (100%)
Other Technique | 54 (66%) 28 (34%) 82 (100%)
 No Technique 8 (80%) 2 (20%) 10 (100%)
| 1 i i
.~ Totat ~ 180(63%) 48 (37%) 128 (100%)
*numbers represent samples with any unacceptable result
Table 5. Type of Meat and Contaminated Samples
rype of Meat Contaminated* | NoContaminated | .
|1\ Type °meat_ |  Samples | = Samples e
|} Roast Beef | 42 (72%)" (52%)* 16 (28%)" (33%)* 58 (100%)
 Chicken 11 (46%) (14%)F | 13 (54%)" (27%)* 24 (100%)
Turkey 27 (59%)" (34%)* | 19 (41%)" (40%)* 46 (100%)
 Total 80 (63%) 48 (37%) 128 (100%)
*numbers represent samples with any unacceptable result
‘numbers represent row percentages
*numbers represent column percentages

significant) compared to those where an aternative
barrier such as a cellophane sheet or wax paper was
used. These, in turn, had more contamination than the
samples collected where gloves were used (Table 4).
However, samples with "other technique" had total
coliforms(4/4), E.coli (4/4) and/or gramnegativebacteria
(8/12) more often. (Table 3)

Those sampleswhich touched theweigh scdewere more
likely to becontaminated (13/17 or 76%) thanthosewhich
did not (61%) (not statistically significant). (Table 3)
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The type of meat purchased indicated a possible
association with contamination with roast beef
representing 52% of the contaminated samples but
only 45% of thetotal samples(not significant; Tableb).
The beef samples were also more likely to have total
coliforms (3/4), E.coli (2/4) and/or gram negative
bacteria (9/12). (Table 3)

The price of meat was statistically (p<0.01) associated
with contamination of on sale/special samples (23/27
or 85%) (Table6). However, theon sal e/special samples
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Table 6. Price of Meat and Contaminated Samples

o o ‘ Contamina'ted*“ No Contaminated ‘
Price ol Moat Samples |  Samples 1ol
On Sale/Special | 23 (85%) 4 (15%) 27 (100%)
NotOn .

SalefSpecial 57 (56%) 44 (44%) 101 (100%)
Total 80 (63%) 48 (37%) 128 (100%)

*numbers represent samples with any unacceptable result

werenot morelikely tohavetotal coliforms(2/4), E.coli
(2/4) and/or gram negative bacteria (3/12). (Table 3)

Discussion

This pilot study demonstrated poor food handling
practicesand unacceptablecontaminationin RTE meats
asevidenced by the poor use of hand washing or barrier
techniques. There was not any evidence of specific
foodborne pathogens(e.g. E.coli 0157:H7, Salmonella
spp.) inthesamplestaken. Themeatsplaced on specia
discount or onsaleweremorelikely to be contaminated
than those of regular price. The contaminated samples
were not significantly associated with poorer food
handling techniquesand with type of meat. Roast beef
had a greater contamination than the other types of
meat. It was assumed that the meats selected did not
differ in susceptibility but the results suggest that roast
beef may be more susceptible to contamination than
chickenandturkey. It remainsto be seen whether there
would be a statistically significant difference if there
was increased power.

Sincetherewere no samplesof RTE meat taken where
the potential for cross contamination was not possible,
it is unclear whether the contamination of the meat
came from poor food handling or from cross
contamination from raw meats. If it isthe former then
all RTE meats handled by premise staff may be at risk.

Theresultsof thestudy analysisprovidelimitedanswers
due to the small sample size and limited premise
selection. When the sample population for the study
wasrandomly selected only those premisesthat met the
CISS definition of abutcher shop wereincluded. The
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definition excluded "food stores’ and " supermarkets”,
both of which also serve both raw and RTE meat, and
thus these premises were not considered. It is
recommended that these premises be included in any
future studies.

High APC countsaretypically associated withimproper
cooking, poor food handling, temperature abuse or
improper storage conditions. Total coliform, E.coli
and gram negative bacteria contamination are also
associated with poor food handling.! The presence of
each of these contaminants, in the mgority of the
products purchased, suggests that the potential for
contamination existsthrough handling pathways. Due
to the small sample size we chose not to conduct
statistical tests on specific contaminants.

Through theliterature review, eleven documentswere
retrieved but only two?? of them were found to be
directly relevant to this project. In both studies,
environmental samplesweretakenfrom premiseswhere
both raw and RTE meats were sold. The study by
Hudson only analyzed the environmental samplesfor
Listeria monocytogenes, Motile aeromonads, and
Yersinia enterocolitica. The Tebbutt study tested the
samples for Staphylococcus aureus, E.coli,
Streptococcus faecalis, Clostridium perfringens and
Salmonellaspp. Thesamplesfor thisstudy weretaken
fromtowels, nail brushes, tongs, bladesof food-slicing
machines, wiping cloths, sliced meat, and finger-rinse
samplesfrom food handlers. Food handlerswere also
asked whether they had training in food hygiene. The
study results indicated that a potential for cross-
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contamination exists through handling pathways.
Another aspect of this study was that environmental
health officers conducted a visual inspection of the
premise. Results of the visual inspection correlated
with sample results.

Comparison betweenthisstudy andthoseintheliterature
indi catesthat thescopeof thepil ot study wasappropriate,
givenitsobjectives. Other questionsthat wereraisedin
the literature and remain unanswered with respect to
this study include:

- Are foodhandlers aware of the potentia RTE
contamination pathwaysthat existinthese premises?

- If so, arethey aware of precautionsthat can betaken
to avoid RTE contamination?

- Is the potential for RTE contamination greater in
smaller premiseswhereseparateareasand personnel
cannot be provided for raw and cooked meats?

- What is the burden of illness associated with
contaminated RTE meats?

- Is the potential for contamination of RTE meats
reduced where the over-the-counter service of RTE
meatsis separate from the over-the-counter service
of raw meats?

Further research could assist in answering these
guestions. Thesefindingswarrant further investigation
into the potential for cross-contamination between raw
and RTE meats. The pilot study results indicated that
this is an area where an educational intervention is
appropriate. The HWSPHS has plans to develop and
evaluate a self-education program for foodhandlers
who handle both raw and RTE meats.
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SYSTEMATIC REVIEWS: WHY WOULD |
BOTHER? AND WHICH ONES SHOULD |
USE?

You are the manager of the sexual health program at
your health department. One local high school has
contacted you to offer a sexual health programintheir
school. Theyareconcer nedabout theratesof pregnancy
and of STDs. You guessthat what they really wantisan
"abstinence" program. You decide to look in the
literatureto seeif thereisany evidence of effectiveness
of sexual health programs generally, or abstinence
programs, specifically. InPubMed, you search " sexual
health", limiting the search to "humans’, "English"”,
"adolescents’ and the publication dates of "January
1995 to April, 2001". You get 1590 hits. When you try
adding "abstinence" you get no hits. The latter word
alone gives you articles only related to alcohol use.
When you limit the primary search further by methods
terms, theaddition of "review" reducesthe hitsto 160,
and with "randomized trials’, you get 52 hits. Over
lunch, you explain your discouragement to your
colleagues. So many articles! So little time! How can
you possible be reasonably well prepared for the
meeting at the school ? One colleaguetellsyou about a
website where a systematic review was published on
primary prevention of adolescent pregnancy! You are
elated, becauseyou can easily accessthefull review by
DiCenso, Guyatt and Willan (1999) on-line and you
don't haveto retrieveand critically appraise 52-1590
articles!

The above scenario demonstrates the primary reason
why youwouldusesystematicreviews: they areefficient
intermsof your accesstoandretrieval of largenumbers
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of research reports; they overcome another obstacl e of
lack of time and sometimes lack of skills necessary to
conduct thecritical appraisal. But can you be confident
inusing all reviews? The search in the scenario above
yielded 160 reviews - arethey all of equal value? What
do you do if they give you conflicting results?

1. What is a Systematic Review?

A systematicreview isasummary of research evidence
that relates to a specific question. It could involve
causation, diagnosis, or prognosis but more frequently
involves effectiveness of an intervention. Systematic
reviewsdiffer fromanunsystematic narrativereviewin
that they attempt to overcomepossi blebiasesthat might
occur, through following a rigorous methodology of
search, retrieval, relevanceandvalidity (quality) rating,
data extraction, synthesis and report writing. Explicit
pre-set criteriaareused for relevanceand validity. Two
peopl eindependently conduct each stage, then compare
results and discuss discrepancies before moving to the
next stage. Explicit detail sof themethodsused at every
stage are recorded.

A metaanalysis is the quantitative combination of
resultsof studiestoget anoverall summary stetisticthat
representsthecombined effect of theinterventionacross
different study populations. The terms "systematic
review" and"overview" areoftenusedinterchangeably.

Some common misconceptions of systematic reviews
exist. Many readersthink that they includeonly randomized
trids; that they must adopt abiomedical model and that
they have to have some datistical synthesis (Petticrew,
2001). If this were true, there would be few reviews of
interest in public health, as many public health questions
havenot beenor cannot beaddressed by randomizedtrials.
Fortunately, review methodsareadvancingfortheincluson
of non-randomized studies such as cohort studies, for
using apopulation health model, and for synthesiswhich
does not adways include meta-analysis. The Cochrane
Collaboration Health Promotion/Public Hedlth Field has
been aleader in promoting the methods, conducting and
using of systematic reviews and doing meta-analysisin
public hedth. The Ontario Public Heath Research,
Education and Development (PHRED) program and the
Effective Public Health Practice Project have been active
participantsin the Health Promotion/Public Health Field
and a provider of systematic reviews relevant to public
hedlth.
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2. How Do | Know if the Review is of
Sufficient High Quality to be Useful?
Herewewill look at howtocritically appraisesystematic
reviews to decide if the methods have sufficient rigor
for the results to be applied to client or management
decisions. Thesamemajor questionsusedfor evaluation
of primary treatment or prevention studies can be used
to evaluate systematic reviews. They are:

Aretheresultsvalid?What aretheresults?and Will the
resultshelp meinimproving the health of clients? (see
Tablel) (Oxman, Cook, Guyatt, 1994). Thispaper will
appraise the review of DiCenso, Guyatt and Willan
(1999) to apply these appraisal questions.

1. Are the Results Valid?

a) Did the overview address a focussed clinical
question?

Thereview by DiCensoet al narrowed thefocusof their
review question from our starting point scenario of
sexual health. They wanted to know if primary
prevention programmesareeffectivein"delayingsexua
intercourse, in improving birth control use and in
reducing incidence of pregnancy” in adolescents
(DiCenso, et al, 1999, p 8). Thisreview had aclear and
focussed question.

b) Were the criteria used to select articles for
inclusion appropriate?

The criteria for study selection included: target
population- adolescents 18 years of age or less,
intervention- any primary preventionstrategy (e.g., Sex
education classes, school-based clinics, community-
based programs); outcomemeasure- behavioural (e.g.,
initiation of sexual intercourse, birth control use,
pregnancy); study design- randomized controlledtrias;
and language- English, or any language for which
trandator was available (DiCenso, et al, 1999, p 8).
Exclusion criteriaincludedif the study wastargeted to
pregnant teens, high risk popul ationsor the outcome of
AlIDSprevention, orif itwasconductedinadevel oping
country (DiCenso, et al, 1999, p 9). These criteriaare
explicit and helpto ensurethat appropriate studieswill
be included.

c) Was the search strategy thorough?
Thesearch strategy wasextensiveinvolving thesearch
of 12 electronic data bases back to 1970. The number
of databasesisnot ascrucia asknowingwhich databases
are important to include. For this topic, one would
expect to get as many important articles from ERIC
(which contains more studies of curriculum and
interventions done in a formal education setting) as
from MEDLINE. In addition, hand

Tablel

How to critically appraisereview articles.*

1. Arethe study resultsvalid?

a) Did the overview address afocussed clinical question?
b) Were the criteria used to select articles for inclusion appropriate?

¢) Was the search strategy thorough?

d) Wasthe validity (quality) of the studies appraised?

2. What are the results?
a) What are the overall results?

b) If thereisameta-analysis, how precise are the results?

3. Will the results help me in improving the health of clients?
a) Can the results be applied in the setting where | am working?
b) Were dl the clinically important outcomes considered?

c) Are the benefits worth the harms and costs?
*Based on Oxman, Cook, & Guyatt, 1994.

searching of nine journas in the
area of health promotion, health
education, adolescents and public
health was done. Hand searching
adds another level of thoroughness
because sometimes articles are
incorrectly key-worded in an
electronic database and would,
therefore, be missed if one relied
only on electronic searching.

As a final step to ensure that all
possiblestudiesareincluded, andin
order to minimize publication bias
(Dickersin, 1990), experts were
asked for copies of any unpublished
studies (DiCenso, et al, 1999, p 8).
Thus, this review had a very
extensive and thorough search.
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d) Was the validity (quality) of the studies
appraised?

The appraisal tool used in the review, for validity
(quality) rating is included in the report. The tool
includes ratings of the appropriateness of method of
randomization, data collection was unbiased and
levels of withdrawals and drop-outs (DiCenso, et al,
1999, p 9).

2. What are the Results?
a) What are the overall results?

DiCenso'sreview found that some programs have been
effectiveindelayinginitiation of intercourse, improving
birth control use and reducing pregnancies; they do not
result inanincreasein sexual activity; and abstinence-

only programs have not shown delay in onset of
intercourse or reduced pregnancies (DiCenso, et d,
1999, p 3). Thustheseresultsaredirectly applicableto
the introductory scenario.

b) If there is a meta-analysis, how precise are the
results?

Nometa-analysiswasdoneonthedatafromtheDiCenso
et al study (1999). However, thiscriteriarelatesto the
reporting of relative risk (RR) or oddsratios (OR). In
a study such as prevention of pregnancy, you would
consider theoutcomeof pregnancy andan RR or OR of
<1 represents a beneficial treatment. Precision of the
results would be estimated by calculating confidence
intervals. Wide confidence intervals indicates less
precision in the estimated effect of the intervention.

Table2

1. Effective Public Health Practice Project

 PHRED website
2. The Cochrane Collaboration

all aspects of health care

 funded by the UK, National Health Services

review

method terms of ‘review' or 'meta-analysis

Sour ces of systematic reviewsrelated to public health practice

* involves PRHEDSs across Ontario co-ordinated through PHRED at City of Hamilton Health Services
» examplesof topics. food safety, low birth weight, cervicial cancer screening, needle exchange programs
» website http://www.health.hamilton-went.on.ca/ CSA RB/EPHPP/ephppSumRev.htm

» aninternational organization whose goalsareto prepare, maintain and disseminate systematic review on

» examples of relevance to public health include smoking cessation in the workplace, parent training for
improving maternal psychosocial health, prevention of fallsin the elderly

 theCochraneLibrary currently hasover 1400 completed reviews, adatabase abstractsof over 2500 reviews
published elsewhere, and arepository of over 300,000 controlled clinical trials

» website http://www.update-software.com/cochrane/cochrane-frame.html
3. Health Development Agency (formerly the Health Education Authority)

 publishes several high quality reviews related to health promotion topics

» examples: video for health education, mental health promotion, interventionsto promote healthy eating,
oral health promotion, health promotion interventionsin the workplace

» summaries of methods and findings are available on-line, along with information for ordering the full

» website http://www.hda-online.org.uk/indicators.htm
4. Other journals - can be searched by the text word 'review’, 'systematic review', 'meta-analysis or by the
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Table3

Useful sourcesfor critical appraisal of systematic reviews

Books

* McKibbon, A., Eady, A., & Marks, S. (1999). PDQ Evidence-Based Principlesand Practice. Hamilton: BC

Decker.

o Sackett, D.L., Strauss, S.E., Richardson, W.S., Rosenberg, W., & Haynes, R.B. (2000) Evidence Based
Medicine: How to Practice and Teach EBM. London: Churchill Livingstone.

Articles

» Greenhalgh, T. (1997). How to read a paper: Papers that summarise other papers

* (systematic reviews and meta-analyses). BMJ, 315, 672-75.

* also avallableon-line  www.bmj.com/cgi/content/full/315/7109/672

e Oxman, A.D., Cook, D.J., & Guyatt, G.H. (1994). Users guidesto the medical literature: VI How to usean

overview. JAMA, 272(17), 1367-71.

3. Will the Results Help Me in Improving the
Health of Clients?
a) Cantheresultsbeappliedinthesettingwherel am
working?
b) Were all the clinically important outcomes
considered?
c) Arethe benefits worth the harms and costs?

These three questions have to be answered by the
practitioner in the context of their own situation. In
relationtotheexamplescenario, theresultscancertainly
be applied to the school request. Within the review
guestion, all clinically important outcomes were
considered both positive and negative (DiCenso, et a,
1999). For example, the authors collected data on
whether or not primary prevention programs would
likely result in an increase in sexual activity - aprime
concern of parents and school boards!

Conclusion

The criteria of Oxman, Cook and Guyaitt, (1994) can
provide a guide to decide if the results of a systematic
review can be confidently used in practice. There are
somesitesfor accessing high-quality systematicreviews
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relevant to public health (see Table 2). Also, there are
resources for skill-building in critical appraisal of
reviews (see Table 3). For more information, contact
any PHRED in Ontario.

a

235

SOURCE AND CONTACT

D. Ciliska & H. Thomas

City of Hamilton Health Unit,
PHRED Program

Telephone (905)525-9140 ext.22529

REFERENCES

1. DiCenso, A., Guyatt, G., & Willan, A. (1999). A systematic
review of the effectiveness of adolescent pregnancy primary
prevention programs. Prepared by the EffectivePublic Health
Practice Project for the Public Health Branch, Ministry of
Health and Long-Term Care.

2. http://www.health.hamilton-went.on.ca/ CSARB/EPHPP/
ephppSumRev.htm

3. Dickersin, K. (1990). The existence of publication bias and
risk factorsfor its occurrence. JAMA, 263, 1385-89.

4. Oxman, A.D., Cook, D.J., & Guyatt, G.H. (1994). Users
guidesto themedical literature: VI How to usean overview.
JAMA, 272(17), 1367-71.

4. Petticrew, M. (2001). Systematic reviewsfrom astronomy to
zoology: myths and misconceptions. BMJ, 322, 98-101.

PHERO



Summary of Reportable Diseases in May, 2001

1996 AIDS Campylo. | Chicken- | Chlamydia | Enceph./ GAS Gonorrhea
Health Units by Region Population pox Meningitis
8 18

Algoma 123,953
North Bay 93,841 7 9
Northw estern 80,235 4 10 23 1
Porcupine 97,437 4 15
Sudbury 201,154 2 21 1 1 1
Thunder Bay 161,187 32 4
Timiskaming 38,847 2
I ) [ T T T | |
Eastern Ontario 185,314 3 1 1
Hastings-Prince Edw ard 143,790 3 21 3
Kingston-Frontenac 175,568 3 12 1
Leeds-Grenville and Lanark 156,129 1 33 5 1
Ottaw a 721,136 19 87 72 3 4
Renfrew 97,634 10
L 0020 02» @ @ 0w 00 165 0 2] 2 4 @ @ 4
Durham Region 458,616 5 113 47 4 1 8
Haliburton-Kaw artha 165,039 10 1
Muskoka-Parry Sound 78,675 1
Peel Region 852,526 30 185 67 3 1 24
Peterborough 123,448 3 27 12
Simcoe County 329,865 3 35 16 1 1
Toronto City - total 2,385,421 3 124 294 438 7 5 167
North 589,653 24 54 99 2 33
South 653,734 2 52 41 160 2 85
West 475,252 26 145 115 3 1 24
East 666,782 1 22 54 64 25
York Region 592,445 22 49 9
4 = 50 2 14l 008 @ 200
Grey-Bruce 153,312 4 5 1
Hgin-St. Thomas 79,159 1 26 9 1
Huron 60,220 2 54 2
Chatham-Kent 109,650 1 11 1"
Lambton 128,975 1 1
Middlesex-London 389,616 2 6
Oxford 97,142 8
Perth 72,106 4 28
Windsor-Essex 350,329 14 55 4 8
e e
Brant 114,564 1 7 17 1 1
Haldimand-Norfolk 102,575 2 34 6
Halton Region 339,875 9 17 3 3
Hamilton 467,799 12 5 61 1 3 9
Niagara Region 403,504 10 35 4 1
Waterloo Region 405,435 5 61 8 6
Wellington-Dufferin-Guelph 217,052 55 6 1

5
4
5 oes| a0 ifie 52 - s 2%

Toaivinzoos | - | 20  4247] 040 6oeel el s 4447
I T T T O e e

The Toronto City regions abov e are now defined as: North - former North Y ork; South - former City of Toronto;
West - former Etobicoke and City of York; East - former Scarborough and East Y ork

* Adjusted for deletions and late reports.
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Summary of Reportable Diseases in May, 2001

1996 Hepatitis | Hepatitis | He patitis influenza Measles Meningo-
Health Units by Region Population A B C coccal
11

Algoma 123,953
North Bay 93,841 2 2
Northw estern 80,235 3
Porcupine 97,437 2
Sudbury 201,154 10 2 1
Thunder Bay 161,187 9
Timiskaming 38,847 1
Motal-Nosthern | 7e6es¢ = | = === =00 &8 00000 1
Eastern Ontario 185,314 2
Hastings-Prince Edw ard 143,790
Kingston-Frontenac 175,568
Leeds-Grenville and Lanark 156,129 1 9
Ottaw a 721,136 1 23 1
Renfrew 97,634
. 2+« 1 =« @ @ @
Durham Region 458,616 1
Haliburton-Kaw artha 165,039 9
Muskoka-Parry Sound 78,675 3
Peel Region 852,526 1 4 20
Peterborough 123,448 6
Simcoe County 329,865 1
Toronto City - total 2,385,421 6 4 7 132 4
North 589,653 2 2 37 1
South 653,734 2 1 6 64 1
West 475,252 1 1 18 2
East 666,782 1 1 13
York Region 592,445 2 5
Motal CenfralEsst =~ | 498606 2 8] ¢ ¢ w8 . .= = === 5
Grey-Bruce 153,312 1
Hgin-St. Thomas 79,159 1 4
Huron 60,220 1
Chatham-Kent 109,650 1
Lambton 128,975 2 1
Middlesex-London 389,616 9 2
Oxford 97,142
Perth 72,106 2
Windsor-Essex 350,329 10
.+ 2 = s | 22 3
Brant 114,564
Haldimand-Norfolk 102,575 2
Halton Region 339,875 3
Hamilton 467,799 26
Niagara Region 403,504 1 22
Waterloo Region 405,435 15 1
Wellington-Dufferin-Guelph 217,052 2

Total - Central West 2,050,804

fromivioges | - | e el 0w 19w 2 w0 6 %
flowiviozwe 0 0 - L 0 esi s o ml 2se 8 tssl 0 4 €

The Toronto City regions abov e are now defined as: North - former North Y ork; South - former City of Toronto;
West - former Etobicoke and City of York; East - former Scarborough and East Y ork

* Adjusted for deletions and late reports.
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Summary of Reportable Diseases in May, 2001

1996 Pertussis | Rubella Shigellosis Syphilis VIEC
Health Units by Region Population Prim/Sec)
T

Algoma 123,953
North Bay 93,841 2
Northw estern 80,235 2
Porcupine 97,437
Sudbury 201,154 2
Thunder Bay 161,187 2
Timiskaming 38,847
EE R T B e e e
Eastern Ontario 185,314 2 1 3
Hastings-Prince Edw ard 143,790 6 1
Kingston-Frontenac 175,568
Leeds-Grenville and Lanark 156,129 1
Ottaw a 721,136 2 15 4 5
Renfrew 97,634
. s == s 8
Durham Region 458,616 1 3
Haliburton-Kaw artha 165,039 1 1 1 1
Muskoka-Parry Sound 78,675 1
Peel Region 852,526 17 7 1
Peterborough 123,448 5
Simcoe County 329,865 4 1
Toronto City - total 2,385,421 3 1 48 6 7
North 589,653 2 4 2
South 653,734 1 19 4 2
West 475,252 15 2
East 666,782 1 10 2 1
York Region 592,445 3 16 3
Grh L T e et e
Grey-Bruce 153,312 2 1
Hgin-St. Thomas 79,159 1
Huron 60,220
Chatham-Kent 109,650 1
Lambton 128,975 3 1
Middlesex-London 389,616 2
Oxford 97,142 1
Perth 72,106 1 2
Windsor-Essex 350,329 1" 7 1
P e e e e e
Brant 114,564 3
Haldimand-Norfolk 102,575 2
Halton Region 339,875 3 1
Hamilton 467,799 9 4
Niagara Region 403,504 1 8
Waterloo Region 405,435 4
Wellington-Dufferin-Guelph 217,052 6 2

1
Total - CentralWest | Boso@0d| |5
May 2001 10,753,573

" Total YID 2001

The Toronto City regions abov e are now defined as: North - former North Y ork; South - former City of Toronto;
West - former Etobicoke and City of York; East - former Scarborough and East Y ork

* Adjusted for deletions and late reports.
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Summary of Reportable Diseases in June, 2001

1996 AIDS Campylo. Chicken- Chlamydia Enceph./ Gonorrhea
He aith Units by Region Population pox Meningitis
34 8 1

Algoma 123,953
North Bay 93,841 1 57 9 3
Northw estern 80,235 49 19 1 1
Porcupine 97,437 1 12
Sudbury 201,154 2 19
Thunder Bay 161,187 6 7 31 2
Timiskaming 38,847 2
Wotal-Northern | 78884] =~ == 9 s w0 1 1 6
Eastern Ontario 185,314 7 5
Hastings-Prince Edw ard 143,790 4 29 3 1
Kingston-Frontenac 175,568 7 12 1
Leeds-Grenville and Lanark 156,129 1 1 4 1
Ottaw a 721,136 10 45 77 2 9
Renfrew 97,634 3 2
Motel-Easten = tAav3SM == &5 w4 0
Durham Region 458,616 9 253 50 1 10
Haliburton-Kaw artha 165,039 5 5
Muskoka-Parry Sound 78,675
Peel Region 852,526 42 404 69 3 1 9
Peterborough 123,448 8 1 1
Simcoe County 329,865 3 27 32 1 2
Toronto City - total 2,385,421 1 140 412 478 4 5 155
North 589,653 37 62 94 29
South 653,734 1 52 90 193 2 3 75
West 475,252 28 69 122 2 2 31
East 666,782 23 191 69 20
York Region 592,445 30 77 13 3 1 1
Total-CentralEast | 4986035 1 237 658
Grey-Bruce 153,312 5 5 2
Hgin-St. Thomas 79,159 3 20 9 2
Huron 60,220 2 2 1
Chatham-Kent 109,650 9 5 11
Lambton 128,975 2 5 1
Middlesex-London 389,616 13 23 1 4
Oxford 97,142 2 3
Perth 72,106 6 16 1 2
Windsor-Essex 350,329 27 33 1 3
TR ey e e e e e e
Brant 114,564 5 22 1 2
Haldimand-Norfolk 102,575 1 2 6
Halton Region 339,875 9 15 35 2
Hamilton 467,799 9 16 65 2 9
Niagara Region 403,504 29 40 1 4
Waterloo Region 405,435 19 45 1 1 6
Wellington-Dufferin-Guelph 217,052 2
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The Toronto City regions abov e are now defined as: North - former North Y ork; South - former City of Toronto;
West - former Etobicoke and City of York; East - former Scarborough and East Y ork

* Adjusted for deletions and late reports.
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Summary of Reportable Diseases in June, 2001

1996 Hepatitis | Hepatitis | He patitis intluenza Meningo-
Health Units by Region Population A B C coccal

Algoma 123,953 9
North Bay 93,841 4
Northw estern 80,235 1
Porcupine 97,437 3
Sudbury 201,154 4
Thunder Bay 161,187 6
Timiskaming 38,847 1
Motal Northen | 706684 .. . | '=s 00
Eastern Ontario 185,314 4
Hastings-Prince Edw ard 143,790 2
Kingston-Frontenac 175,568 11
Leeds-Grenville and Lanark 156,129 1 3 1
Ottaw a 721,136 1 30
Renfrew 97,634
- s < £ @ @ @ @ @@ @ @@ 01
Durham Region 458,616
Haliburton-Kaw artha 165,039 1 5
Muskoka-Parry Sound 78,675
Peel Region 852,526 1 2 1 23
Peterborough 123,448 8
Simcoe County 329,865 1 1
Toronto City - total 2,385,421 18 6 105 2 5
North 589,653 3 1 25 1
South 653,734 14 4 53 1 2
West 475,252 1 1 15 1 1
East 666,782 12 1
York Region 592,445 1 4
a2 s 2 s 2 000 @005
Grey-Bruce 153,312 1
Hgin-St. Thomas 79,159 2
Huron 60,220 1
Chatham-Kent 109,650 3
Lambton 128,975 1 9
Middlesex-London 389,616 2 9 2
Oxford 97,142 1
Perth 72,106
Windsor-Essex 350,329
e e e e e e e
Brant 114,564
Haldimand-Norfolk 102,575
Halton Region 339,875 4 1
Hamilton 467,799 1 27
Niagara Region 403,504 1 1 17
Waterloo Region 405,435 1 16
Wellington-Dufferin-Guelph 217,052 1
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The Toronto City regions abov e are now defined as: North - former North Y ork; South - former City of Toronto;
West - former Etobicoke and City of York; East - former Scarborough and East York

* Adjusted for deletions and late reports.
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Summary of Reportable Diseases in June, 2001

1996 Pertussis | Rubella Shigellosis Syphilis VIEC
Health Units by Region Population Prim/Sec

Algoma 123,953
North Bay 93,841 1
Northw estern 80,235 1
Porcupine 97,437
Sudbury 201,154 1
Thunder Bay 161,187 2 1
Timiskaming 38,847 1
Motal Northeen =~ = 796654 L. .. = & = 3
Eastern Ontario 185,314 3
Hastings-Prince Edw ard 143,790 8
Kingston-Frontenac 175,568 4
Leeds-Grenville and Lanark 156,129 1
Ottaw a 721,136 14 2 3
Renfrew 97,634 1 1
1 s s 3
Durham Region 458,616 3 3
Haliburton-Kaw artha 165,039 3
Muskoka-Parry Sound 78,675 2
Peel Region 852,526 24 2 2
Peterborough 123,448 2 5
Simcoe County 329,865
Toronto City - total 2,385,421 5 1 57 2 4
North 589,653 1 13 1
South 653,734 3 13 2
West 475,252 2 13
East 666,782 18
York Region 592,445 1 16 1
Total-CentraiEast | dgs6035) == = # = 1 w8 s 0008
Grey-Bruce 153,312 1
Hgin-St. Thomas 79,159
Huron 60,220 3
Chatham-Kent 109,650 1
Lambton 128,975
Middlesex-London 389,616 5 2
Oxford 97,142
Perth 72,106 3 1
Windsor-Essex 350,329 8 3 3
[ e e e e e e e
Brant 114,564 1
Haldimand-Norfolk 102,575
Halton Region 339,875 2 1
Hamilton 467,799 4
Niagara Region 403,504 1 5
Waterloo Region 405,435 4 3
Wellington-Dufferin-Guelph 217,052 2
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The Toronto City regions abov e are now defined as: North - former North Y ork; South - former City of Toronto;
West - former Etobicoke and City of York; East - former Scarborough and East Y ork

* Adjusted for deletions and late reports.
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