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BULLETINS and NOTICES

ONTARIO'S ROAD SAFETY RECORD NOW
BEST IN CANADA

The Ministry of Transportation (MTO) has released the
Ontario Road Safety Annual Reports (ORSAR) for 1998
and 1999. ORSAR is a compilation of Ontario motor
vehicle collision data.

Using 1999 ORSAR statisticsand thelatest datafrom other
jurisdictions, MTO determined that Ontario now ranksfirst
in Canada and second in North America (Massachusettsis
first) based on the number of fatalities per 10,000 licensed
drivers.

Both 1998 and 1999 ORSARs contain good news for
Ontario: the 1998 report indicates Ontario continues to
improve on the road user safety front with the lowest
fatalities since 1950; according to the report, 1999 marks
the 11th consecutive year Ontario has recorded a decrease
initsfatality rate per 10,000 licensed drivers. The number
of fatalitiesper 10,000 licensed driversisacommonly used
measure of road user safety in North Americaand in many
other countries, whichallowsusto compareour performance
against other jurisdictions.

All provincesandterritoriesprovideannual datato Transport
Canada, whichcompilestheCanadianMotor VehicleTraffic
CollisonStatistics. Informationabout U.S. statesisobtained



fromthe Insurance Institute for Highway Safety (I1HS)
in Arlington, Virginia.
1998 ORSAR Highlights
» al7 per cent decrease in the number of fatalitiesin
collisionsinvolving large trucksin 1998 over 1997
* a decrease in fatal collisions involving drinking
drivers of more than 14 per cent in 1998 over 1997
» afiveper cent decreaseinthe number of fatalitiesin
all collisions between 1997 and 1998 (899 in 1997
and 854 in 1998)
1999 ORSAR Highlights
« afurther decrease of 4.5 per cent in the number of
fatal collisionsinvolving drinking drivers
» a decrease in the fatality rate per 10,000 licensed
driversfrom 1.11in 1998 to 1.10 in 1999

* no increase in the number of fatalitiesin collisions
involving large trucks, despite an increase of more
than six per cent in the number of large trucks
registered in Ontario.

For moreinformationvisitwww.mto.gov.on.ca/english
(Note that ORSAR reports are now available online.)
d

SOURCE & CONTACT

Bob Nichols
Ministry of Transportation
Tel.: (416) 327-1158
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YOU AND YOUR PRETEEN

Parent Information Sheets on Growth and
Development

In the past, preteens have said that parents "don't have
aclue" about what they are experiencing during their
growth and development. Public Health Nurses from
the City of Ottawafelt that parents did, but wanted to
speak with both parents and children to confirm their
impressions.

During the spring of 2000, discussion groups with
parents and preteens were held across the city of
Ottawa. Sessionsfocused onavariety of issuesrelating
to the physical, social, emotional, and cognitive
development of children between the agesof 10to 14.
Parents were also asked what it was like to be a parent
of these children. Based on the information collected
during these groups, the Y ou and Y our Preteen series
of information sheets were developed. Following the
pilot phase, minor changesweremadeandthey arenow
ready for distribution. The cost for aunilingual set of
5 information sheets (English or French) is $6.50 and
a bilingual (English and French) set is $10.00. To
receive a set or for more information, please contact
PublicHealthNurseDawn Grakist (724-4122 extension
26216; e-mail Dawn.Grakist@city.ottawa.on.ca) or
Monique Traversy-Wong (724-4122 extension 26238;
e-mail Monique.Traversy-Wong@city.ottawa.on.ca).

* You and Your Preteen: Puberty/Hygiene
* You and Your Preteen: Feelings;

* You and Your Preteen: Thinking;

* You and Your Preteen: Relationships;

* You and Your Preteen: Resources;

 Vous et votre préado: La puberté/L'hygiéne
« Vous et votre préado: Emotion

* Vous et votre préado: La pensee

* Vous et votre préado: Lesrelations

* Vous et votre préado : Ressources
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EMERGENCY RESPONSE TO
RACCOON RABIES
INTRODUCTION IN ONTARIO

REPRINTED FROM THE JOURNAL OF
WILDLIFE DISEASES VOL. 37, NO. 2, APRIL
2001. THE WILDLIFE DISEASE ASSOCIATION
HOLDS THE COPYRIGHT.

ABSTRACT

During 15 July to 4 October, 1999, rabies control
programswereimplemented withtheobjectivebeingto
containthefirst threeconfirmed casesof raccoonrabies
in Canada. The strategy, called point infection control
(PIC) involved the use of three tactics. population
reduction (PR), trap-vaccinate-release (TVR) and ora
rabies vaccination with baits (ORV), to control the
spread of raccoon rabies. A total of 1,202 raccoons
(Procyon lotor) and 337 skunks (Mephitis mephitis)
were captured and euthanized using 24,719 trap-nights
in the three PR zones around the location of the three
rabiescases, near Brockville, Ontario. That represented
an 83% to 91% reduction in the raccoon populationsin
an approximate 225 km? area around the three rabies
cases. Raccoon density in the PR zones declined from
5.1-7.1/km?t00.6-1./km?following control . All tested
specimens were negative for rabies by the fluorescent
antibody test (FAT). In addition, 1,759 raccoons and
377 skunks were intramuscularly (IM) vaccinated
against rabies and released using 27,956 trap-nightsin
anapproximate485km?TV R zoneimplemented outside
of the PR zones. A total of 856 cats from both PR and
TVRareaswereal so captured, vaccinated andrel eased.
Cost for thethree PI C operationswas $363,000.00 Cdn
or about $500.00 Cdn/km?. To further contain the
outbreak, about 81,300 baits containing Rabora® V-RG
oral rabies vaccine were aerially distributed on
September 8 and 27, 1999, to create an 8-15 km wide
buffer zone (1200 km? area) of vaccinated raccoons
immediately beyond the PR and TV R zones. Thiswas
the first time that V-RG was used in Canadato oraly
vaccinatefreeranging raccoonsagainst rabies. Baiting
costswere$241,000.00 Cdn or about $200.00 Cdn/km?
including post baiting assessment costs. Asof 31August,
2000, thirty-fiveadditional cases(38intotal) of raccoon
rabies have occurred in the control and vaccination
zones. This number is far below the level of rabies
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prevalence in U.S. jurisdictions where raccoon rabies
was epizootic. In the future, PIC methodologies will
continueto be used in Ontario to contain isolated cases
of raccoon rabies.

Key words: Mephitis mephitis, Procyon lotor, rabies,
oral vaccination, raccoonrabies, rabiescontrol program,
striped skunk.

INTRODUCTION

Duringtheearly 1990's, raccoons(Procyonlotor) found
to beinfected with a specific reported variant of rabies
virus (referred to as raccoon rabies) were very closeto
the Ontario, Canada, border in the vicinity of Niagara
Falls, New York, USA. As a result, staff from the
OntarioMinistry of Natural Resources(OMNR) andits
provincial and federal partners designed and
implemented acontingency planto prevent the disease
from becoming enzootic in Ontario (Rosatte et al.,
1997). Part of that proactive plan included creating
buffer zones of vaccinated raccoons along the New
Y ork/Ontariol nternational border usingamethodcalled
trap-vaccinate-release (TVR) (Rosatte et a., 1992a;
Rosatte et al., 1997). Despite those efforts, three cases
of raccoon rabies in eastern Ontario (north of the
vaccination zones) were confirmed by Canadian Food
Inspection Agency (CFIA) staff during July-September
1999. These were the first confirmed cases of the
raccoon variant of rabies in Canada (Wandeler and
Salsberg, 1999).

Thefirst caseof raccoonrabies(14 July, 1999) occurred
inajuvenileraccoon found dead in adog kennel (with
3 dogsthat werelater euthanized) on arural residential
property (near Domville, Ontario) about 5 km NW of
Prescott, Ontario (44°45'N, 75°35'W). OMNR, Rabies
Research Unit staff immediately implemented a PIC
program to contain the case. Before that operation was
complete, the second case was confirmed by the CFIA
on 26 July, 1999. The animal in question was an adult
female raccoon that had attacked a dog on a rural
residential property about 15 km north of Brockville
near thevillageof Jellyby, Ontario (44°45'N, 75°50' W)
(15 km west of the location of the first case) (Fig.1).

The OMNR subsequently moved another team of
trappersinto thezone on 27 July, 1999, to implement a
second PIC program. On 17 September, 1999, thethird
case of raccoon rabies (an adult female raccoon) was
confirmed in Ontario. This case was located 15 km
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FIGURE 1. Location of the 38 cases of raccoon rabies including the population
reduction (PR), trap-vaccinate-release (TVR) and aerial baiting zones in Ontario,
Canada, 14 July 1999 to 31 August 2000. Rabora ® Vaccina-Rabies Glycoprotein
(V-RG) baits were used in the aerial baiting zones.

northof thefirst case. Thisanima hadbeenwanderingamlesdy
inasmd| resdentia communityinrura eesternOntarioandwas
euthanizedby aresident (5kmS.W. of thevillageof Oxford
Station - 44° 55N, 75° 35' W) (Fig.1). OMNR staff
implementedanother Pl C operationon 20 September, 1999.
Asaprecautionary measureabout 81,300rabiesvaccinebaits
[Raboral®V accinia-RabiesGlycoprotein(V-RG)]; Merid,
(Athens, Georgia, USA) wereagerially dropped (on8and27
September, 1999) outsi deof the TV Rzonestofurther augment
thecontrol of thethreecasesof raccoonrabies.

SincethePIC operationswerecompl eted, 35 additional
cases of raccoon rabieshave been confirmedin Ontario
(to31 August, 2000). Twenty-nineof thosewerewithin
the PIC zones and 6 occurred on Wolfelsland, wherea
TVR program had been implemented during July 1999
(Fig.1). This paper reports on the actions taken in
response to the first cases of raccoon rabiesin Canada.

METHODS
General

Upon receiving notification that Ontario had itsfirst case
of raccoon rabies, the "Point Infection Control Strategy”
document (Rosatte, 1999) wasreviewed by OMNR Rabies
Research Unit staff and appropriate agencies/staff were
notified to assist with the implementation of the plan.
Within 24 hrs of notification of the first case, OMNR
Rabies

Research Unit staff had moved ateam of 15 trappersand
PHERO
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eight support staff intotheareatoinitiateaPl C Program.
PICinvolvestheuseof populationreduction(PR), TVR
andoral rabiesvaccination (ORV) methodol ogies. Using
PR, raccoons and skunks (Mephitis mephitis) arelive-
trapped and euthanized by injectionwhile TV Rincludes
live-trapping raccoonsand skunks, vaccinating agai nst
rabiesby injectionandreleasingtheanimal at thepoint of
capture. ORV involvesthedistributionof baitscontaining
liquidrabiesvaccine. Raccoonsarevaccinatedwhenthey
orally contact liquid rabiesvaccine while chewing the
vaccinebait. Trapping effortinbothPRand TVR areas
was designed to be very intense so that the majority of
raccoons and skunks would be removed from the PR
area and the magjority of raccoons and skunks in the
TVR areas would be vaccinated against rabies .

Trapping commenced on Thursday, 15July, 1999. The
target zone for the PIC operation included a 300 km?
areadefined by a10 kmradial areaaround thelocation
of the first rabies case (Fig.1). The area was divided
into 30trapping cellsor pre-defined areasto betrapped.
The PIC plan included live-trapping and euthanizing
all raccoons and skunks captured within a5 km radius
of the case location (Fig.1). This was called the PR
zone. That zone was about 75 km? in area and was
dividedintoeight trapping cell seach onebeing about 10
km?inarea. Trappersgainedverbal permissiondirectly
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fromlandownersbeforesettingtrapson privateproperty.
Eachof eight trappersassignedtothosecel | sset about 100
live-traps(#106, #108 Tomahawk, Tomahawk Live-Trap
Co., Tomahawk, Wisconsin, USA) for 7 consecutive
nightsineachtrappingcell. Sardineswereusedasbait. All
captured raccoons and skunks from the PR zone were
broughttoafieldlablocatedinavacant OMNR building
northof thecontrol zoneat Limerick Forest. Raccoonsand
skunkswereimmobilizedwithanintramuscular (IM)injection
of 1-2ml (100mg/ml) of ketaminehydrochloride(K etaset-
Rogar/STB Inc., London, Ontario, Canada). About 10cc
of bloodwascollected fromall raccoonsand skunksvia
cardiacpunctureusing 10ml Vacutai ner serumseparation
tubesand 22 gaugeneedles(Becton Dickinson, Oakville,
Ontario, Canada). Bloodwascentrifuged, seracollected
andstoredin2ml provials(Sarstedt Inc., St. Leonard,
Quebec, Canada), frozen (-21°C) and |l ater transported
to CFIA, Nepean, for detection of rabies neutralizing
antibody using an EL I SA test. All raccoonsand skunks
weretheneuthanizedwithanintracardiacinjectionof 1-2
ml of T-61 euthanasia solution (Hoechst Canada, Inc.,
Regina, Saskatchewan, Canada) followinganesthesa Brain
sampleswerecollected (viasyringe) fromall euthanized
raccoons and skunks, frozen and transported to CFIA
diagnostic laboratory in Nepean, where they were
examined using a fluorescent antibody test (FAT) as
described by Webster and Casey (1988). Carcasses
were transported and incinerated at the Agricultural
College (Kemptville, Ontario).

Whilethe PR program was being implemented, aTVR
program was initiated at the same time, in the area
immediately adjacent to the PR zone (Fig.1). All
raccoons and skunks captured 5-10 km (225 km? - 22
trapping cells) from the case location were vaccinated
with Imrab® 3 inactivated rabies vaccine (Merial Inc.)
vialM injection, fitted with ear tags (numbered size 1
and 2)(National Bandand Tag Co., Newport, Kentucky,
USA) for identification and released at the point of
capture. Seventrapperswereassignedtothosecellsand
utilized the sametrapping effort (i.e. 100 traps/trapper/
night) as during the PR operation. During the next 7
nights the 15 trappers from both PR and TVR zones
trapped the remaining cellsinthe TVR area.

All cats trapped within both PR and TVR zones were
vaccinated (Imrab 3) and released. Trapperswho were
designated as inspectors during the operation, were
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approved by CFI A tovaccinatecatspursuant tosection48
of theHealthof AnimalsAct.

AftertheOMNRtrapperscompletedtrappingthePR zone
(aftertheinitial 7 nightsof trapping) 12trappersfromthe
Ontario Fur Managers Federation were hired to trap
raccoonsand skunkswithinthe PR zonefor an additional
7 nightsto captureand euthanizeany raccoonsor skunks
that theOMNR teammissed. All animal swereprocessed
asdescribedabove.

During the second PIC operation, al raccoonsand skunks
capturedwithin5kmof thecasel ocationwereeuthanized.
In addition, al raccoons and skunks captured between 5
and 10 km from the casel ocation were vaccinated (Imrab
3) andreleased. The second PIC zone(Fig.1) wasdivided
into 22 trapping cells(7inthePRzoneand 15inthe TVR
areq). There were fewer trapping cellsin the second PIC
zone(comparedtothefirst zone) aspart of thelOkmradial
areawastrapped during thefirst PIC operation. Trapping
cellsinthesecond zonewered sodightly larger thanthose
inthefirst zonebecauseof theorientation of roads. Eleven
trapperswereusedfor thePRand TV R operationsover 14
nights. Six trapperswereusedtore-trapthe PR zonefor an
additional 7 nights.

Since the third case of raccoon rabies (Fig.1) occurred
within the area that received Raboral® V-RG baits on
September 8/99, a full PR program but only a partia
TVR program was implemented (i.e. TVR was not
implemented in the portion of the 10 km radial zone
around the case location that received ORV baits). A
full PR program was warranted as sufficient time had
not passed to allow raccoonsto develop full immunity
following contact with vaccine in the baits (Hanlon et
al., 1998). The third PIC zone was divided into 12
trapping cells (7 for the PR zone and 5 for the TVR
area). Aswiththefirst two operations, all raccoonsand
skunkswithin a5 km radius of thelocation of thethird
case of raccoon rabies were euthanized following
capture. For the PR operation (75 km? area), 7 trappers
were utilized over a7 night period. The areawas then
re-trapped for 7 nightswith 7 different trappers. The 60
km?TV R areawastrapped for 7 nightsusing 5trappers.
All raccoons, skunks and cats were vaccinated in the
TVR area as during the first two PIC operations. Cats
were also vaccinated and released in the PR zone.

As 11 cases of raccoon rabies occurred during December
1999and January 2000withinareeswhereditheraPRor TVR
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programhadbeencompleted during 1999, additiona full PIC
operaionswerenatinitiatedinresponsetotheadditiona cases.
However, apublicawarenesscampa gnwasincreasedthrough
door-to-door notificationof residentsinthevicinity of the1l
cases. Survelllancewas alsoincreased through requesting
residentsto report any abnormal acting raccoons, and two
OntarioFur Manager Federationtrapperswerehiredtotrap
andeuthanizeraccoonsintheimmediatevicinity aroundthe1l
casel ocationsduring January 2000.

M eanraccoon popul ationdensity and standarderror (SE)
estimateswere cal culated by input of capture/recapture
datafromtheTV R programsintoasoftwareversionof the
modified Petersenmodel asusedinKrebs(1989). A catch/
uniteffortremova model (Ledieplotwithlinear regression)
was used to estimate mean raccoon density and SE with
data from the PR programs (Krebs, 1989). Percent
vacci natedestimatesweredeterminedby dividingthenumber
of different raccoons vaccinated in agiven area by the
estimated raccoon popul ationsizeand multiplyingthat by
100. Percentremoval estimateswerecal culated by dividing
the number of raccoons euthanized by the estimated
populationsizeand multiplyingthat by 100.

Thehabitat wherethe Pl C programswereimplemented,
centeredinthevillagesof Jellyby, Domville, and Oxford
Station, Ontario, was a combination of agricultural
pastureland/cropland, blocksof deciduousand coniferous
forest, interspersed withwetland areas. Human popul ation
density was very low as the mgority of the area was
farmland and forest with afew small villages.

V-RG Baiting

During August 1999 aformal applicationwasforwarded
to the CFIA, Veterinary Biologics and Biotechnology
Section (Nepean, Ontario), to approve use of Raboral ©
V-RG (Merid Inc., Athens, Georgia, USA) oral rabies
vaccinein baitsin Ontario to assist with the control of
raccoon rabies. Approval was granted by the CFIA in
early September 1999. This was the first time that
Rabora® V-RG had been approved for field use in
Canada. On 8 September, 1999, about 50,000 baits
containing Raboral® V-RG were distributed aerially
(using2 OMNR deHavilland Twin Otter aircraft) inan
8-10 km wide zone around the outer perimeter of the
first two PIC operations (Fig. 1). About 23,000 of the
baitswereMeria Fishmeal Polymer (FP) baitscontaining
Rabora®V-RG. Theremaining 27,000 baitswereOntario
Slimbaits(manufactured by ArtemisTechnologiesinc.,
Gue ph, Ontario). Thesed socontainedliquidV-RGvaccine
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(thebulk vaccinewaspurchasedfromMeria Inc.). Target
bait density was 70 baits’km?with flight line spacing of
about 1 km.

Followingnotificationof thethird caseof raccoonrabies,
about 31,300 Raboral® V-RG FP baits were deployed
aerialy (on27 September, 1999) ina450km?areanorth
of thelocationof thethird caseof raccoonrabies(Fig. 1).
Baitdensity andflight linespacingwerethesameason8
September, 1999.

RESULTS
PIC Operation # 1 - Domville area

Twenty-sevendifferenttrappersutilized 24,973trap-nights
tocapture2,258 animal sduringthefirst PIC programfrom
16-30July, 1999 (Table 1).

Thetotal included the487 raccoonsand 93 skunksfrom
the PR zone (75 km? area) that were euthanized and
submittedtothe CFI A for rabiestesting. All werenegative
forrabiesby FAT. About 89% (423/487) of theraccoons
from the PR zone were captured during thefirst seven
nightsof trapping (14 nightsintotal) (Fig. 2). Estimated
raccoondensity inthePR zoneprior tocontrol was7.1+
0.4/km?(x = SE). Post control raccoondensity was0.6 +
0.3/km?. About 91% of theraccoonsinthePR zonewere
euthanized.

Atotal of 767 differentraccoons, 199different skunksand
281 cats(including thoseinthe PR zone) weretrapped,
vaccinated (intramuscul arly withmrab 3) andrel easedin
the TVR zone (225 km? area) (Table 1). A total of 105
non-target animal swerecaptured andrel easedincluding
35 rabbits (Leporidae), 19 woodchucks (Marmota
monax), 9muskrats(Ondatraz bethicus), 6gray squirrels
(Sciurus carolinensis), 11 porcupines (Erethizon
dorsatum), 8 fishers (Martes pennanti), 6 turtles
(Emydinae), 2rats( Rattus sp.), 2mice(Sigmodontinae),
1fox (Vulpeswvulpes), 1frog (Ranidae), 1 mink (Mustela
vison) and 4 birds.

Theestimatedraccoondensity inthe225km?TV R zone
wasabout 4.5+ 0.4/km?. About 77% (767/1003) of the
estimated raccoon population in the TVR zone was
vaccinated using atrapping effort of 66 trap-nights/km?
(Fig.3).

PIC operation # 2 - Jellyby area

Seventeendifferent trappersutilized 18,946trap-nightsto
capture 1,966 animals during the second PIC program
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Tablel

Trapping effort for thefirst point infection control program at Domville, Ontario, July 16-30/99.

Zone Number of Number of = Different | Recaptured | Different | Recaptured | Cats
trappers trap-nights | raccoons raccoons skunks skunks vaccinated

PR zone® 8 6,188 423 0 83 0 98

(days 1-7)

TVR zone? 7 4,627 255 77 86 37 68

(days 1-7)

PR zone 12 4,000 64 0 10 0 0

(days 8-14)

TVR zone 15 10,158 512 156 113 56 115

(days 8-14)

Total 487 0 93 0 0

euthanized

Total 767 233 199 93 281

vaccinated

Totals 27 (d)? 24,973 1,254 233 292 93 281

dd=different trappers; PR zone = population reduction zone; TVR Zone = trap vaccinate-release zone

from28July - 10August, 1999(Table2). Thatincludedthe
385 raccoonsand 116 skunksfromthe PR zone (75 km?
areq) that wereeuthani zed and submittedfor rabiestesting.
All were negativefor rabiesby FAT. About 82% (315/
385) of the raccoons from the PR zone were captured
duringthefirst 7 nightsof trapping (14 nightsintotal)
(Fig. 2). Estimated raccoon density inthePR zoneprior
to control wasabout 6.5+ 0.6/km?. Raccoon density as
aresult of the PR program declined to 1.1 £ 0.5/km?,
About 83% of the raccoon population inthe PR zone
waseuthani zed.

Atotal of 785differentraccoons, 223different skunksand
290 cats(including thoseinthe PR zone) weretrapped,

vaccinated (withImrab) andreleasedinthe TV R zone (200
km?areq) (Table?2). A total of 96 non-target animalswere
capturedandreleasedincluding27rabbits, 13squirrels, 12
porcupines, 12 muskrats, 12 fishers, 8 woodchucks, 4
birds, 2 weasel (Mustela sp.), 1 turtle, 1 rat, 1 beaver
(Castor canadensis), 1 coyote (Canis latrans), 1 dog
(Canissp.), and 1 mink.

Theestimatedraccoondensity inthe200km? TV R zone
wasabout 7.2 + 0.5/km?. About 55% (785/1440) of the
estimated raccoon population in the TVR zone was
vaccinated using atrapping effort of 46 trap-nights/km?
(Fig.3).

PIC Operation # 3 - Oxford Station area

Table2

Trapping effort for the second point infection control program at Jellyby, Ontario, July 28-August 10, 1999.

Zone Number of Number of = Different | Recaptured | Different | Recaptured | Cats
trappers trap-nights | raccoons | raccoons skunks skunks vaccinated

PR zone® 7 4,734 315 0 102 0 88

(days 1-7)

TVR zoné® 4 2,647 189 53 32 23 62

(days 1-7)

PR zone 6 4,000 70 0 14 0 0

(days 8-14) estimated

TVR zone 11 7,565 596 172 75 27 140

(days 8-14)

Total 385 0 116 0 0

euthanized

Total 785 225 107 50 290

vaccinated

Totals 17 (d)® 18,946 1,170 225 223 50 290

2 d=different; PR zone = population reduction zone; TV R zone = trap-vaccinate-release zone
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FIGURE 2. Number of raccoons captured per nightin relation to total raccoon captures during 14 nights of trapping
in the first three point i nfection control programs in Ontario, Canada, July-August 1999.

Nineteendifferent trappersutilized 8,756 trap-nightsto
capture 1,143 animals during the third PIC program
from 20 September - 4 October, 1999 (Table 3). That
included the 330 raccoons and 128 skunksfrom the PR
zone (75 km? area) that were euthanized. About 65%
(214/330) of theraccoonsfromthe PR zonewerecaptured

duringthefirst 7nightsof trapping (14nightsintotd) (Fig. 2).
Estimatedraccoondensity inthePRzonepriortocontrol was
about 5.1+ 0.4/sgkm. Post PR programraccoondensity was
0.72+0.3/km?). About 86% of theraccoonsinthe PR zone
wereeuthanized.

Atota of 207 different raccoons, 71 different skunksand

% Vacc

Point Control Area 1

Rn/sgkm  Tn/sqgkm

FIGURE 3. Comparison of the percentage of raccoons vaccinated, raccoon density and trapping efforts
between the first two point infection control programs in Ontario, Canada during July-August 1999. %
Vacc = percent vacci nated; Rn/sgkm = Raccoons per square kilometre: Tn/sqgkm = Trap-nights/km?

% Vacc Rn/sgkm  Tn/sgkm

Point Control Area 2
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Table3

Trapping effort for the third point infection control program near Oxford Station, Ontario,

September 20-October 4, 1999,

Zone Number of Number of = Different | Recaptured | Different | Recaptured | Cats
trappers trap-nights | raccoons raccoons skunks skunks vaccinated

PR zone® 7 4,039 214 112 89 0 113

(days 1-7)

TVR zone® 5 2,959 207 37 71 38 140

(days 1-7)

PR zone 7 1,758 116 0 39 0 32

(days 8-14)

Totd 330 0 128 0 0

euthanized

Total 207 37 71 38 285

vaccinated

Totals 19 8,756 537 48 199 38 285

& recaptures were ear-tagged animals that dispersed from the TVR zone; PR zone = population reduction

zone; TVR Zone = trap-vaccinate-release zone

285 cats (including thosein the PR zone) weretrapped,
vaccinated (withImrab) andreleasedinthe TV R zone (60
km?areq) (Table3). A total of 36 non-target animalswere
capturedandreleasedincluding 13rabbits, 6 squirrels, 5
porcupines, 7fishers, 2dogs, 1 bird, 1 beaver,and 1 mink.
Raccoon density and percent vaccinated estimatesfor the
TVR areawere not calculated as the area (60 km?) in
guestionwasdeemedtoo small for confident estimates.

Trapping in the vicinity of raccoon rabies cases 4-
14

Two trappers accumulated a total of 840 trap-nights
during 5to 12 January, 2000. Capture successincluded
13 raccoons (1 ear-tagged animal), 11 skunks (5 ear-
tagged) and 30 cats. All tested animals were negative
for rabies by FAT.

Media/Communications

Thefirst case of raccoon rabies elicited intense media
interest. Interviewsweregiventomorethan 75 different
reportersduring the 3wk following thefirst case. A toll
free rabies hotline telephone number was available to
thepublicfor raccoonrabiesrelatedinquiries. A total of
518 calls were documented during 26 July to 19
August,1999. Those calls were related to the media
(22%), suspect rabid animals (27%), general rabies
information (8%), nuisance animals (11%) and other
issues (32%).

Costs for PIC operations

Thetotd costfor thethreePl C control programswasabout
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$285,000.00 Cdn. However, trapsand supplieshadtobe
replenished which brought the total cost to about
$363,000.00 Cdn. Thisisequivalent to acost of about
$500.00 Cdn/km?. Thedistribution of costsisshownin
Table4. Thecost to purchasevaccine, manufactureand
distribute 81,300 V-RG baits was about $241,000.00
Cdn.including post baiting assessment costs, equivalentto
acost of about $200.00 Cdn/km?.

DISCUSSION

Ontario has the unwanted distinction of being the first
Province to confirm the raccoon variant of rabiesin
Canada. It is unknown how the disease made its way
into the Province. In all likelihood, thefirst three cases
probably represented anatural extension of anepizootic
that was present in the Ogdensburg, St. Lawrence
County areaof New Y ork Stateduring 1998-99. Infact,
203 casesof rabiesinvolving raccoonsand skunkswere
reported in St. Lawrence County during the 18 mo
period (1 January, 1998-30 June, 1999) immediately
preceding the outbreak in Ontario (Trimarchi, 1998,
1999). The front of a raccoon rabies epizootic can
progress60 kmor moreduring oneyear, lending further
support to the theory of natural progression of the
disease (Winkler and Jenkins, 1991). Only the St.
Lawrence River separates Ogdensburg and the area of
Ontario where raccoon rabies was found. Theriver is
only about 1 kmwideat that pointandwehave6 documented
instancesof ear-tagged raccoonsmovingfromOntarioto
New Y ork. However, one cannot discount therole that
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Table4

Costs (Cdn) to implement three point infection control programsin Ontario, Canada,

during July-October, 1999.

Salary costs-37 trappers, 8 support staff $194,500.00
Vehicle lease/gas/mileage $25,500.00
Accommodation/meals $21,500.00
Contracts (security/maintenance etc) $9,600.00

Equipment $18,000.00
OMNR District support (field lab) $6,000.00

Incinerator costs $8,000.00

Replenish traps $55,000.00
Replenish supplies $25,000.00
Total costs $363,100.00

proactive TV R programsontheOntariosideof theNiagara
and St. Lawrence Rivers, initiated in 1994 and 1995
respectively, playedind owingtheprogress onof thedisease
(Rosatteet a., 1997). Raccoon rabieswaspresent in St.
Lawrence County, New Y ork, during 1998/99, and the
TVR programsmay havedel ayed the progression of the
diseaseintoeastern Ontario. Aswell, raccoonrabieshas
beeninNiagaraCounty, New Y ork, sincethemid 1990's
anddespiteevidencethat raccoonstravel acrosstheNiagara
River (through re-capture of ear-tagged raccoons), the
diseasehasyettobeconfirmedinNiagaraFalls(Ontario).

Despitetheevidencefor natural progressionof thedisease
into Ontario, humanassi sted transport of raccoonscannot
be discounted as being responsible for the first cases of
raccoon rabies in the Province. In Massachusetts, the
diseaseapparently jumped 100kmfrom Connecticut dueto
raccoonsbeingtransported by refusetrucks(Wilsonetal.,
1997). InOntario, therehavebeen 15reportedinstances
during 1996-98 where raccoons were transported via
tractor trailersfromtheraccoonrabiesenzooticareaof the
United Statesinto the Greater Toronto area of Ontario.
Althoughitisillegal torelocate raccoonsby provincial
legidationinOntarioundertheF shandWildlifeConservetion
Act, many animal control agenciesaswell asthegeneral
publicstill relocateraccoons.

Thekeytothesuccessful implementationof thePICprograms
wasthefact that araccoonrabiescontingency planhadbeen
inplacesince1993 (Rosatteet al., 1997). Thisallowedfor
therapid deployment of staff assoon asthefirst casewas
confirmedastheraccoonvariant of rabies. | ntergovernmenta
communications worked exceptionally well so that all
agencieswereinformed of theplanto containthecasethe
day that the plan wasimplemented. Thecommunication
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linksthat wereinplaceweresoeffectivethat trapperswere
at thesitewithin24 hrsof confirmationof thefirstcase. This
rapidresponsewascritical toallow for theremoval of any
anima sthat may havebeenincubatingthedisease (aswell
asother clinical animals) and preventthespread of raccoon
rabiestotherest of Ontario.

Efficacy of the PIC strategy

If populationreductionistobeaneffectiveraccoonrabies
control tactic, asignificant portionof thevector population
must beremoved sothat thepotentia for transmissionfrom
infectedtosusceptibleindividuasisminimal . Anestimated
83%1t091% of theraccoonsinthe PR zonesaroundthe
threeraccoonrabiescasel ocationswereeuthanized. Asa
result, raccoondengty inthePRzonesdecreaseds gnificantly
from5.1-7.1/km?t00.6-1.1/km?. Thisminimal densityis
probably below that necessary for raccoon rabies to
perss.

Thereisa soagood chancethat therewerefew clinically
rabid raccoons in the containment area. Thisisdueto
thefactthat therewasavery intensivetrapping campaign
for 14 continuous nights. With 44 trappers (and many
support staff) inthetarget areafor that period of time,
any abnormally behaving raccoons should have been
encountered. All residentsintheareawereawareof the
program and were on the look-out for rabid raccoons.
Therefore, chances are good they would have noticed
any additional rabid raccoons.

Anestimated 77%of theraccoonsinthe TV R areaaround
the first case of raccoon rabies were captured and
vaccinated against rabies. However, only 55% of the
raccoonswerecaptured andvaccinatedintheTVR area
aroundthesecondrabiescase. Thisdifferencewasexpected
duetoagreater trapping effortinareal (66 trap-nights/
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km?) asopposedtoarea2 (46 trap-nights’km?). Raccoon
density washigherinarea2(7.2raccoons km?) compared
toareal (4.5raccoons/ km?). Higher raccoondensity and
lower trapping effort resulted in fewer raccoons being
captured. Thelower vaccinationlevel may inpartexplain
why 15additional casesof raccoonrabieswereconfirmed
inthe TV Rareaof thesecond PI C operationduring January
toAugust2000(Fig.1). During 2000, trappingeffortwill be
increasedinany TV Roperationstomaximizethepercentage
of theraccoon popul ationthat arevaccinated against rabies.

Captureresultsfromthefirsttwo PIC programsshould not
becomparedto control of thethirdrabiescase. Thisisdue
tothefactthat thethird caseoccurredwithinanareathat had
beenbaitedwithV-RG. Asaresult, alessintensive TVR
program was compl eted (60 km? area compared to 225
and200km?areasinPlC operations1and 2, respectively).
As the third case occurred in late September, the PIC
program was not compl eted until early October. Cooler
weather and less abundant food sources tend to slow
raccoonmovementsmakingthemmoredifficulttocapture.
For example, in PIC operation 3, only 65% of the total
animal s captured were taken by the seventh of fourteen
nightsof trapping (compared tomorethan 80%duringthe
July control programs).

Justification for PR methodologies

Theuseof PR asarabiescontrol tacticiscontroversial.
Some publications document apparent success at
controlling rabies using PR while others were
unsuccessful (Maclnnes, 1988; Rosatte et al., 1986).
However, most studiesresultinginfallureused PRina
rabies epizootic/enzootic situation. In Ontario, raccoon
rabieswasisolated to one specific areaand control was
implemented with the first reported case, before the
disease reached a state where it was enzootic or well
established.

We fedl justified in using PR (along with TVR and
ORV) to control isolated cases of raccoon rabies in
Ontario. In Jeffersen/St.Lawrencecounties, New Y ork,
ORV without PRor TV Rwasnot successful at containing
isolated casesof raccoonrabiesduring 1998/99. However,
ORV hasbeen successful inareassuch asM assachusetts
andNew Jersey tostop advancing epizooti csof thedisease,
as opposed to responding to a point source infection
(Robbinset al., 1998; Roscoeet al., 1998).

Popul ationreductionisthemost effectivemeanstoremove
animal sthat may beincubatingrabiesfromthepopul ation(it
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isgenerally believed that vaccination will not work on
animalsinthelater stagesof incubation). Asthemorbidity
period of raccoon rabies can be 2-8 days (Winkler and
Jenkins, 1991) (at whichtimetheanima may beinfectious)
therewould have been ample opportunity for thethree
initial rabidraccoonstoinfect other animasinthearea This
is evidenced by the fact that two additional cases of
raccoon rabies occurred in the TVR zone around the
second case during December 1999.

About 1,200 raccoons were euthanized to contain the
first three reported cases of raccoon rabies. Had the
disease not been contained, raccoon rabies could have
spread rapidly across southern Ontario asthe Province
has about 1 million raccoons (Rosatte, 2000). In
Connecticut, mortality rates as high as 60%-80% have
been estimated for raccoons subjected to a raccoon
rabiesepizootic (Clavette, 1996). By euthanizing afew
hundred raccoonsin OntariothroughthePIC programs
and containing raccoonrabiestoasmall area, countless
raccoons and other animals will have been spared
certain death due to rabies. This is not to mention
increased human exposures(2,000-4,000/yr) andrabies
associated costs ($8-12 Million Cdn/yr).

Logic behind vaccination of skunks and feral and
domestic cats

Raccoonsaccount for themajority of animal sdiagnosed
with rabies where the raccoon strainis established. In
the USA, 50% of thetotal rabiescaseswerereportedin
raccoons during 1996 (3,595/7,881) (Krebs et al.,
1997). In New Y ork, raccoons accounted for 63% to
81% of the total rabies cases reported during 1991-
1998 (Trimarchi, 1991-1998). However, skunks are
al so susceptibletotheraccoonvariant of rabies. Thisis
evidenced by thefact that skunksaccounted for 16%to
21% of the total New Y ork rabies cases during 1995-
1998 (Trimarchi 1995-1998). Therefore, as there are
significant populations of skunks (Rosatte, 1987,
Rosatteet a., 1991, 1992b), in addition to raccoonsin
Ontario, weal soeuthanized and vaccinated skunksinthe
PRand TV R areas, respectively, toprevent thespread of
rabiesby skunks. Itisal soimportant toremoveinfected
skunksfromthepopulationasV-RGisnot very effective
atimmunizingskunksagaingtrabies. Thatis, ORV usngV-
RGwouldnot beeffectiveat controllingraccoonrabiesin
skunks.

Fera anddomesticcatswerevacci nated against rabiesand

PHERO



releasedinboththePRand TV R areasof the Pl C zones.
Thiswasdoneascats(aswell asother mammalianspecies)
have been reported as being infected with the raccoon
variant of rabiesvirusand coul d contributetothespread of
thedi seasetowild and domesticanimal saswell ashumans
(Vaughnet al.,1963). Catsaccounted for 2%-3% of the
annual rabiesdiagnosesinNew Y ork Stateduring 1991-
1998 (Trimarchi, 1991-1998). Moreimportantly,inone
areaof Virginia, catswererespons blefor initiationof 28%
of thehuman post exposuretreatmentsduring 1992-96--
57% of those were due to stray cat contact (Hensley,
1998). Theimportanceof cat vaccinationwasevidencedin
New Hampshire during 1994, where 655 people were
exposedtoonerabidcat (Brownand Szakacs, 1997). Cat
vaccinationwasanimportant aspect of thePl C programas
Ontario has significant feral/owned free ranging cat
populations. During 1994 - 98, proactive TV R programs
in a 1400 km2 area of predominantly rural Ontario
farm-land habitat yielded 9,058 cat captures (Rosatte et
al., 1997).

Timing for PIC tactics

In Ontario, raccoon and skunk activity declinesduring
the autumn as ambient temperatures fall and food
becomes scarce. In fact, during periods of inclement
weather both species seek shelter in densusually from
November to February/MarchinOntario (Rosatte, 1987,
Rosatteet a., 1991). Asthe success of PICtacticssuch
as PR and TVR depend on live-capturing a significant
portion of both raccoon and skunk populations, it
would not be feasible to use either tactic during the
winter in Ontario. This was evidenced by the poor
capture success in the vicinity of cases 4-14 during
January 2000.

The most effective time to use PR and TVR will be
when young of the year are old enough to respond to
vaccination (about 3 months of age or older - Rosatte et
al., 1990) and at atimewhenthey aremobileenoughfor
capture. InOntario, that timeisusual ly betweenmid June
and early July (Rosatte, 2000; Rosatte et al., 1992b).
However, if acaseof raccoon rabiesoccursprior to that
timeadecisionwill havetobemadeastowhetheritwill be
appropriatetousePlCmethodol ogies. Currently, theplan
istoimplement full PIC operationsinresponsetoacas(s)
of raccoonrabiesif itoccursduring1May to1 November
of any givenyear. Should acaseoccur during thewinter
months, theplanistohireOntario Fur Manager Federation
trappersto implement apartial PR program within the
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immediatevicinity of thecaseaswasdoneduring January
2000 for cases 4-14. A full PIC operation would be
implementedaroundthat casel ocationthefollowing spring.

How large must the PIC zone be to containraccoon
rabies?

One rabid raccoon in New Jersey was documented as
moving 13 km (Roscoe et al., 1998). How often does
thisoccur and how wide doesacontrol zone haveto be
tocontrol raccoonrabies?The3 Pl C operationsincluded
5kmradial PR zones, 5 kmradial TVR zones, and the
distribution of vaccine baits in an area that varied
between 8 km and 15 km in width on the perimeter of
the TV R zones. Thetotal width of the PIC zone around
any of the cases was 18 km to 25 km. Is this width of
barrier sufficient to control rabies?In southern Ontario,
raccoon movements are quite extensive. During one
study near NiagaraFalls, raccoons moved in excess of
40 km with most movements occurring in August and
September (Rosatte, 2000). However, 90% of the
movementswerelessthan 25 km during 1994 (Rosatte,
2000). Theoddsarethat the 18kmto 25 km zone should
be sufficient to control the spread of raccoon rabies.
Thereisevidenceto support thisstatementinthat azone
of vaccine-baitsthat was 13 km wide was sufficient to
halt the spread of raccoon rabies in Massachusetts
(Robbinsetal., 1998). Alternatively,al6 kmwidezone
using aerial distribution of vaccine-baits was not
sufficient to stop the advance of raccoon rabiesin Ohio
(USA); to date, a40 km wide buffer zonein Ohio has
halted thedisease (Smith, 1999). However, anong area
comparisonsof successat rabiescontrol should bedone
cautiously, unless topography, raccoon density, bait
density, and vaccination tactics are similar among the
areas.

Expected level of raccoon rabies prevalence

We speculated that in al likelihood, the first two
raccoon rabies cases that occurred in Ontario during
July,1999, were not isolated and others were either
incubating rabiesor hadyet tobefoundinareasoutsi deof
thePICzones. Astheaverageincubationperiod (basedon
laboratory experiments) for raccoon rabiesis about 40
days (range 7-107 days) (Winkler and Jenkins, 1991;
Winkleretal.,1985; Burridgeetal., 1986), it wasexpected
that additional casesof raccoonrabieswoul dappear dong
theSt. LawrenceRiver, probably in September, 1999. Our
speculations were fulfilled when the third case was
confirmedon 17 September,1999, just 15kmnorthof the
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first case. The 11 casesthat occurred during December
1999-January 2000inthevicinity of thesecondindex case
probably represented infectionsassociated withthefirst
threecases. The6 casesonWolfeldand may havebeena
result of arabiesinfected raccoon(s) dispersingfromthe
mainlandof New Y ork Stateasthe St. LawrenceRiveris
only about 1 kmwideat that pointwithregular ferry crossing
service(Fig.1).

A total of 872 raccoons and 209 skunks were removed
from the PR zones surrounding thelocations of thefirst
two raccoon rabies cases. All of thosewerenegativefor
rabies (by FAT) upon testing at the CFIA Rabieslabin
Nepean. That wasexpected asweweredealingwiththe
first reported casesof raccoonrabiesin Ontario and one
would not expect any of the PR animalsto be positive
for rabies. That is because if the average incubation
periodfor raccoonrabiesisabout 40days, other raccoons
infected by theinitial caseswould not haveyet devel oped
clinical rabies(Winkler and Jenkins, 1991). Asthefirst
3casesof raccoonrabiesinOntario may haverepresented
the initial stages of an epizootic, few rabies positive
animals would have been expected to follow (unless a
rabies control program was not implemented).

Cost effectiveness of raccoon rabies control

The cost of the three PIC programs was about
$363,000.00 Cdn. The cost to deploy 81,300 V-RG
baits(including post baiting eval uation costs) wasabout
$241,000.00 Cdn. Those costs are justified as by
containing the spread of raccoon rabies, annual savings
to Ontario are estimated at $8-12 million Cdn. Savings
were estimated using the fact that rabies associated
costs in New Jersey doubled when raccoon rabies
entered the state (Uhaaet al., 1992). Rabies associated
costs in Ontario before raccoon rabies was reported
were estimated at about $6 million annually (excluding
petvaccinationcosts). Preventingthedi seasefrombecoming
epizootic/enzooticin Ontariowill resultinfewer human
rabi espost exposuretreatments(2,000-4,000treatments/
yr). This estimate is conservative considering that in
M assachusetts, human rabies post exposure treatments
wentfrom1.7/100,000 peoplein 1991 beforethedisease
entered the state to 45/100,000 people in 1995 when
raccoon rabies was epizootic (Kreindel et al., 1998).
Controlling raccoon rabiesin Ontariowill alsoresultin
1,500-2,000 fewer rabies cases/yr. Thisisbased on the
preva enceof thediseaseinnel ghboring statessuchasNew
Y ork (Trimarchi, 1991-1998).
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Although the PR and TVR Cdn. programs were more
expensive than the aerial distribution of V-RG baits
($500.00Cdn./km? versus $200.00Cdn./knv?), we will
continue to use PIC methodologies utilizing all three
tactics. Thereason for thisisthat PR removesanimals
from the population which are incubating rabies.
Vaccination will be unsuccessful for animals that are
already infected with rabies. If those incubators of
rabiesarenot removed, rabies coul d spread beyond the
PIC zone. In addition, when using TVR, development
of an immune response following intramuscular
vaccination is high as the vaccine is injected directly
into the animal (Rosatte et al., 1990). With ORV,
raccoon contact withtheliquid vaccineinthebaitisnot
guaranteed, thereforemaking for alower probability of
development of an immune response compared to IM
vaccination. The efficacy of Imrab 3 (used in TVR
operations) at stimulating ahumoral immune response
inraccoonswhendelivered viaintramuscular injection
has been documented at about 95% (Rosatte et al.,
1990). Currently, ahigher proportion of afree-ranging
raccoon population can be immunized using TVR
methodol ogiesthan by ORV with baits (Rosatte, 2000;
Rosatteet al., 1992a; Roscoeet al ., 1998). However, it
must be remembered that TVR is only logistically
feasible in areas of about 1500 km? or smaller due to
labor, timeand equi pment requirementstotrap areas of
that size.

Use of ORV and future plans for raccoon rabies
control in Ontario

Themost feasi bleapproachtoimmunizeraccoonsover
large areas is through aerial deployment of baits
containing oral rabiesvaccine (Maclnnes, 1988; Uhaa
et a., 1992; Rosatte et a., 1993; Rosatte et al., 1998;
Roscoeetal ., 1998). While TV R may bemoreeffective
over small areas, that tacticistoolabor intensivefor large-
scaleoperations. Infact,a700km?areainNiagaraFalls,
Ontario, that took 4.5 moto TV R using seven trappers,
couldhavebeenaerially baitedinafew hours. Theonly
vaccinecurrently availablefor theoral immunization of
raccoonsinthewildisRaboral®V-RG (Rupprechtetal.,
1986). Theimmediate planinresponsetothefirst three
reported raccoon rabiescasesin Ontario, Canada, wasto
deploy about 81,300 baitscontaining

V-RGinan8-15kmwidebuffer zoneimmediately outsde
of the TV R zonesduring September 1999 (Fig. 1). Bulk V-
RGwasacquired during 1999/2000to manuf actureabout
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900,000 baitsfor futuredepl oymentin2000to containany
additional casesof raccoonrabies.

The key to preventing raccoon rabies from becoming
enzootic throughout Ontariowill bearapid responseto
containisolated cases of the disease as soon asthey are
confirmed. The tactic of choice will be PIC
methodologies including PR, TVR and ORV with
baits. If multiple cases occur over alarge geographic
area, a program involving the aerial distribution of
vaccine baits will be implemented as PR and TVR
would not be feasible in that situation.

Has raccoon rabies in Ontario actually been
controlled?

When raccoon rabies enters an area, the rate of spread
isusually quiterapid(40-60km/yr) (Jenkinsand Winkler,
1987; Winkler and Jenkins, 1991) and epi zooti c/enzootic
conditions are soon achieved with resultant dramatic
increasesin total cases of rabies (Table5) (Brown and
Szakacs, 1997; Krebset al., 1997; Wilson et al., 1997;
Robbinset a., 1998).

InConnecticut, thefirst caseof raccoonrabiesappearedin
March 1991. By December, 1991, 122 cases had been
documentedinthat state(Wilsoneta., 1997). Thesituation
wasever moredramaticinNew Y ork. During 1989there
were54total rabiescasesreportedinthat state. Raccoon
rabiesenteredNew Y orkin1990andby 1991, therewere
1,030 casesconfirmed (Trimarchi, 1991). Inevery U.S.
statewherethediseasehasappeared (overalmillionkm?2
ared), epizootic conditions were followed by enzootic
raccoonrabiesexceptinareassuchasOhio, whereactive
control programswereimplementedfollowingtheepizootic
(Smith, 1999). Given the abovefacts, enzootic raccoon
rabiesinOntarioshould by now havebeenachievedhadthe
control program beenunsuccessful. Todate(31 August,
2000), 14 monthsfollowingthefirst confirmed case, we

have just 38 reported cases of raccoon rabies in the
Provinceof Ontario. Futureplansincludeimplementing
PIC programsinresponseto additional casesof raccoon
rabies, proactive TVR programs along the Ontario/
New York border and distribution of rabies vaccine
baitsineastern Ontarioto prevent thespread of raccoon
rabies throughout Ontario.
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A PROPOSED MODEL FOR THE
PREVENTION AND CONTROL OF
CHRONIC DISEASES: ANALOGIES
FROM COMMUNICABLE DISEASES

Introduction

Theimportanceof systematic publicheathmeasuresin
preventing and controlling infectious diseases is well
recognized. Public health experience and expertisein
the area of communicable diseases is longstanding,
occurring sincethe middle of the 19th century. Unlike
communicabl e diseases, the prevention and control of
chronic diseasesisrelatively recent. Public health has
only started to focus upon the prevention of these
diseasesin the latter half of the 20" century.

The Epidemiologic Transition

In devel oped countries, the epidemiol ogic transition of
the main causes of morbidity and mortality from
infectiousdiseasesto chronicdiseasesoccurredearlyin
the20th century, asinfectiousdiseasemortal ity declined
due to factors such as improved nutritional status,
improved living, housing and sanitary conditions, and
the use of vaccines and antibiotics (Evanset al ., 1994;
McKeown, 1976, 1979; Wallaceet al ., 1998; Wilkinson,
1996; Wilmoth, 2000). Infectious disease morbidity
and mortality have declined, and life expectancy has
increased indevel oped countriesin part because public
health infrastructure in communicable disease control
and environmental controls became well-established
and maintai ned.

In view of the fact that the |eading causes of morbidity
and mortality (cardiovascular diseases, cancer and
injuries) arenow non-communi cableinnature, attention
must now also be paid to the prevention and control of
chronic diseases. In Canada today, cardiovascular
diseases, cancer and injuries are not only the leading
causes of death but are also the three most important
causesof potential yearsof lifelost (PY LL) toCanadians
(Federal, Provincial & Territorial Advisory Committee
on Population Health, 1999; Statistics Canada, 1999).

Need for the Proposed Model

Thereareseveral reasonswhy amodel for thesystematic
prevention and control of chronic diseases is needed
and why such a model could look to systematic
communicable disease prevention and control for key
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principles. First, chronic diseases, now the leading
causesof mortality and morbidity, requireeffectiveand
systematic programming for prevention and control.
Second, some of the long-standing and well-known
structures and components of communicable disease
preventionand control can besuccessfully appliedwith
appropriate modification, to the development of
effective, systematic chronic disease prevention and
control (e.g. Haddon's Matrix for injury prevention;
cluster investigation framework for clusters of rare
non-communicabl e diseases).

Third, some local public health unit practitioners,
managers and directors have identified the need for a
systematic model that can improve the coherence and
consistency of chronicdiseaseprevention programming
across public health units in Ontario. Unlike
communicabledisease programswhichhlaveachieved
this consistency, with the exception of some programs
like the heart health programs, chronic disease
prevention programswithinpublicheatharestill widely
variable in their content and processes.

Fourth, public health has a unique capacity and roleto
play in chronic disease prevention and control which
cannot be duplicated by other agencies. The mandates
of these agencies and of public health, though
overlapping, are fundamentally different.

Chronic disease prevention and control is complex.
Unlikecommunicablediseasecontrol whosejurisdiction
fallsprimarily and clearly within public health, chronic
disease prevention is undertaken by many agencies.
Thus, one area of complexity is the duplication rather
thansynergy of effortsamongst theprevention programs
of multiple agencies. Thishasbeen cited asacommon
andimportant problem that needsto be addressed; thus,
a co-ordinating role has been called for public health
(AustraliasNational Public Health Partnership, 2000).

Unlike many agencies dedicated to the prevention of
individual disease types (e.g. The Heart and Stroke
Foundation of Canada and cardiovascular diseases,
The Canadian Cancer Society and Cancer CareOntario
and cancer; the Asthma Society of Canadaand asthma;
etc.), public health's mandate is the prevention and
control of a range of chronic diseases of significant
popul ation burden, and the promotion and optimization
of overall population health. Assuch, public healthis
unlike the other agencies which invest in one specific
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disease. Which diseasestake priority for public health
change over time and with the population within a
specific health unit. The public health rolein chronic
diseases is tied to the overall epidemiology of the
different chronicdiseasesandto changingepidemiologic
trends. Thus, publicheathhastheuniqueroleand need
to prioritize amongst all chronic diseases and then to
address those that have the greatest burden and most
significant impacts for a given population at a given
time.

Public health's mandate is broad rather than narrow,
and encompasses a range of diseases rather than a
specific disease. Assuch, amodel for chronic disease
prevention in public health, must be applicable to the
range of chronic diseases, much in the way that
communicablediseasepreventionand control strategies
(such assurveillance, outbreak investigation, outbreak
control, case and contact management) are based on
broad principlesthat are applicable acrossthedifferent
types of infectious diseases.

Communicable Disease Prevention and
Control: Principles Pertinent to Chronic
Disease Prevention and Control

Disease States: Baseline versus Epidemic
Disease

Communicable diseases within a population exist in
one of two states. in abaseline or in an epidemic state.
Atbaselinestate, diseasesoccur naturally inapopulation
and occur at expected ratesfor that popul ation during a
specific time of the year. The expected rate of agiven
disease at any given timeisknown asthe baselinerate
of that diseasein apopulation. When the baselinerate
of a disease is relatively high in a population, the
disease is said to be endemic within that population.
Epidemicdiseaseoccurswhentherateof adiseaserises
to a level above the baseline rate (Beaglehole et al.,
1993)

In the control of communicable diseases, the goal,
content and intensity of public health action are driven
by the statein which adiseaseisoccurring. In diseases
occurring at non-epidemic low baselinerates, the goal
of aprevention and control programisto keep disease
rates low and steady, and to prevent the occurrence of
epidemics. Measures to do this include surveillance,
case and contact management, vaccination, standard
protocols for infection control and environmental
controls. During epidemics of diseases, the goal isto
PHERO
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decrease the increased rates of disease and to bring
them back tobaselinelevels. Toachievethis, thescope
and intensity of public health action are increased to
includeepi demiol ogic characterization by person/place/
time, epidemicinvestigation to determinethe source of
an epidemic, and heightened general and specific
infectioncontrol measures. Whereapplicable, policies,
regul ationsand | egislation areenactedto prevent future
epidemics (Beaglehole et al., 1993).

Phases of Disease Prevention and Control:
Control versus Elimination versus Eradication

There are three main phases of prevention and control
in communicable diseases:. control, elimination and
eradication. "Control" refers to the measures that are
undertaken to decrease theincidence of diseasetolow
baselinerates, toprevent epidemicsandto halt epidemics
from spreading when they occur. "Elimination” is
controlling adiseasesowell that theincidencebecomes
negligible or non-existent within a geographic area.
"Eradication" istheworldwideelimination of adisease,
so that there are no further cases of the disease
(Beaglehole et al., 1993).

Components of Communicable Disease
Prevention and Control Relevant to Chronic
Disease Prevention and Control

Surveillance

Surveillance isthe systematic collection, analysisand
interpretation of data, and thedissemination of analysed
datato thosewho needto know. Surveillance can have
different objectives, including the determination of
disease trends over time, the definition of baseline
rates, theidentification of epidemics, the evaluation of
past or current programming, and the planning of
programs and services (CCDR, 1991; Wallace et al.,
1998). Thefollowingcriteriaareoftenusedtodetermine
if a communicable disease should be placed on
surveillance: impact of thedisease(includingincidence,
prevalence, morbidity, mortality, case fatality rates,
soci0-economic impact), changing trends of a disease
over time, communicability, potential for outbreaks,
vaccine preventability, the need for immediate public
health response, World Health Organization (WHO)
interest, Agriculture Canada interest, and public
perception of risk (CCDR, 1991). The surveillance of
communicabl e diseases utilizes| egislated reporting of
infectious disease cases as a main source of data
(CCDR, 1991; Wallace et al., 1998).
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Direction to Define Which Diseases are Reportable,
What Datato Collect and Data Sources.

Federal ->Provincia ->Local and Provincial ->L ocal

What isdeemed reportableisdefined by regulation and
legidationset bothfederally andprovincially, depending
uponthedisease. Datasources (i.e. casereporting) are
thus set at the federal and provincial levels.

Data collection and flow in Communicable Disease
Surveillance:

Local -> Provincia -> Federal

Communicable disease cases arefirst reported to local
public health departments. Local departmentsanalyse
andinterpret thisdata, and disseminatethisinformation
to program planners, evaluators, policy-makers,
politicians and the community to shape the infectious
disease prevention and control policies and
programming at the local level. Additionally, local
publichealth departmentsreport thedatatotheprovincia
level of public healthandfinally, provincesreport their
datato public hedlth officials at the federal level.

Definition of Baseline Rates, and Epidemic
Identification, Investigation and Control

In order to distinguish epidemic states from non-
epidemicstates, baselineratesof diseasemust bedefined.
It isthe baseline rate of a disease, or its expected rate
withinagivenpopulationat agiventime, that determines
whether an epidemic exists.

When the rate of diseasein apopulation islow and at
baseline, standard communicable disease control
measures ensure that disease rates stay at low baseline
levels. Unless the disease has been targeted for
elimination or eradication, there are no heightened
public health interventionsto try to further reduce the
rate of disease.

Inanepidemic, however, heightened measuresof disease
control arerequired andimplemented for the purposeof
decreasing the high rates of disease to baseline levels.

The Use of Legislation and Regulations

Aside from the legislation mandating the reporting of
designatedinfectiousdiseasecasestolocal publichealth
departments, provincial legidlationandregulationsal so
existthat allow publichealthofficial stoact to safeguard
the health of members of a community and that assist
with the prevention of future epidemics. Included in
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suchlawsare powers designated to medical officersof
health to place the health and safety of the generd
popul ation above the rights of individuals and private
businesses in specia situations. Action can be taken
againstindividualsand privatebusinessownersif there
arereasonable and probablegroundsthat the actions of
these individuals and businesses will lead to harm of
the public's health.

A Proposed Model for Systematic Chronic
Disease Prevention and Control in Public
Health: A Model Based on Core Public
Health Principles for Disease Prevention
and Control

Based upon the key principles and components of
disease prevention and control used in infectious
diseases, the following model is proposed for the
systematic prevention and control of chronic diseases.

Key elementsin the proposed public health model then
would include the following:

-Surveillance: which diseases to be put under
surveillance, what data are to be collected, and data
sources would be defined (for consistency) by the
federal and provincial levels of public health; data
collectionand analysiswould then bedoneby thelocal
publichealthunit andinformationwouldflow fromthe
local publichealthlevel totheprovincial level andthen
to thefederal level.

-Definition of acceptable baseline rates of chronic
diseases

-Definition of phasesof diseasecontrol (control versus
elimination versus eradication)

-Pairing the public health goal and programming for
achronic disease to disease state and phase of disease
control

-ldentification of rates when they exceed acceptable
baseline rates to identify epidemic states

-Characterization of epidemic states by person, place
and time

-Epidemic state investigation

-Epidemic state control involving heightened general
and specific prevention and control measures

-The use of policy, regulationsand legislation for the
purposes of health protection and the prevention of
future epidemic states
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Surveillance

Proposed direction for which diseases on which to
conduct surveillance, what coredatato collect and what
data sources to be used:

Federal ->Provincial ->Local and Provincial ->Local

Thispaper proposesthat public health at thefederal and
provincia levelsprovide direction asto which chronic
diseases are designated for surveillance (based upon a
scoring system of criteriamet, akin to the system used
inmakingacommunicablediseasereportable) (CCDR,
1991). The criteria for communicable disease
surveillance can be modified and adapted to chronic
diseases. For example, "vaccinepreventability” can be
changed to "preventability"**, and "potential for
outbreaks" to "being in epidemic state or recently in
epidemic state" (discussed in next section). The core
set of chronic disease datato be collected and the data
sources to be used by local health departments should
alsobedefined at thefederal and provincial levels, with
input from local levels.

Proposed direction of data collection and flow:
Local -> Provincia -> Federal

Aswith communicablediseasedata, it isproposed that
data collection occur at the local level by health
departments. This information can then be used for
local programming and flowed to the provincia level
whichwouldthenforwardtheinformationtothefederal
level.

Definition of Acceptable Baseline Rates of
Chronic Diseases

It is proposed that acceptable baseline rates for the
chronicdiseasesdesignatedfor surveillance, prevention
and control be defined. Trendsover time and amongst
countries can be explored for the definition of such
baseline rates.

If welook againat communi cablediseasesand baseline
rates, the following principles can be delineated:

1) baselineratesaredefined for agiven population at
agiventime

**The criterion of "preventability" in chronic diseases can
take into account the following: presence of known risk
factors, evidence of effectiveness of public health
interventions, and the proportion of mortality from the
disease that is premature mortality (e.g. through the use of
Potential Yearsof Life Lost, or PYLL, data).
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2) where there are high endemic rates of disease
(high in comparison to other populations or
geographical areas), control measures strive to
decreasetheincidenceratesof diseaseaswell as
to prevent epidemics; thus, the definition of a
baseline rate bel ow which heightened measures
are unnecessary impliesthat it isarate that has
reached a low steady state and that this rate is
comparableto popul ations/areaswhereratesare
relatively low.

Analogous to the above for communicable diseases,
acceptablebaselineratesof chronicdiseasesat which
public health need not strive to reduce rates further
(unless the goal of elimination has been set) can be
defined as age-standardized rates that:

1) arecomparabl eto popul ations/areaswithrel atively
low rates of the disease of interest, and

2) have reached alow steady level

Depending uponwhat dataisavailablefor surveillance
aswell astheimportance of morbidity (e.g. disability)
versus mortality from a disease, baseline states can be
defined for mortality or incidence or both. Where data
is important but currently unavailable (e.g.
cardiovascular disease incidence), indicators and data
collection systems should be devel oped.

An example of achronic disease in Canadathat might
beclosetobaselinestatefor mortality isstroke. Stroke
mortality has been decreasing over thelast four tofive
decades in Canada and has reached a low steady rate
stable over the last 10 years (Heart and Stroke
Foundation of Canada, 1999). The rate of stroke
mortality in Canadais also anongst the lowest in the
world for both men and women (Heart and Stroke
Foundation of Canada, 1999). This does not mean,
however, that stroke incidence is at an acceptable
baseline rate. Since thereis currently alack of good
data on stroke incidence, surveillance for stroke
incidence and the definition of the state of stroke
incidence (epidemic versus baseline) will require the
development of appropriate indicators.

Defining Phases of Disease Control and the
Public Health Goals for Chronic Diseases
Phases of disease control include Control, Elimination
and Eradication. In the Control Phase, acceptable
baseline rates would necessitate no enhanced public
healthactiontofurther decreasetheratesof that outcome
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(e.g. stroke mortality). Maintenance of public health
measures, policies, regulations and legislation that
brought the outcome to baseline rates would continue.
The Elimination and Eradication Phases can be
considered for outcomes at low baseline rates. These
latter phaseswouldlikely entail highly resourceintensive
measures.

In the Control Phase, epidemic states would require
public health measures aimed at decreasing rates of the
disease outcometo low baselinelevels. It issuspected
that, with exceptions such as stroke mortality, many
chronic disease outcomes in Canada today are in an
epidemic state.

Identification of Epidemic States for Chronic
Diseases

The definition of acceptably low baseline rates for
chronic diseases would allow the identification of the
chronic diseasesthat are in epidemic states. Epidemic
statescan be defined asstatesof chronic diseaseswhere
age-standardized rates are above defined acceptable
baselinerates(i.e. abovetherates of other popul ations/
areas with relatively low rates and/or are not a low
steady level). Thetransitiontoandfromepidemicstates
in chronic diseases is expected to take a much longer
time period than in communicabl e diseases.

Analogies drawn from infectious disease prevention
and control would suggest that the steps below are
necessary for thecontrol of chronic diseasesfoundtobe
in epidemic states.

Characterization of Epidemic States by
Person, Place and Time

As with epidemics of communicable diseases, chronic
diseases in epidemic states can be characterized by
person, placeandtime. Person characterizationswould
definethe population groupsthat have mortality and/or
incidence rates of a chronic disease that are above
baseline. Place characterizations would define
geographical regions within a jurisdiction that have
rates of a chronic disease above low baseline rates.
Time characterizations can be used to determine the
trends of achronic disease over time. If rates have not
reached|ow steady baselinelevels, it would beimportant
to determinewhether ratesare at high steady levels, are
decreasing or areincreasing over time. All threetypes
of epidemiol ogic characterizationscanthenbepairedto
appropriate disease control measures (see below).
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Epidemic State Source Investigations

In communicable disease epidemics, epidemiologic
investigation of the source of the epidemic playsakey
role in its management. Where common or point
sources are suspected based on epidemic
characterization, laboratory testing and further in-
depth epidemiol ogicstudy, usually viaacross-sectiona,
retrospective cohort or case-control study, are
undertaken to confirm the source.

Chronic diseases in epidemic states will also require
sourceinvestigation, if the specific etiol ogic factors of
thediseaseinapopulationaretobeidentifiedfor public
health prevention and control. Knownrisk factorsand
their trends within a population should be studied as
potential sources.

Epidemic State Control

"Chronic disease control”, as defined in this paper,
refers to the public health measures taken to decrease
theincidenceand/or mortality rate of achronic disease
found in epidemic stateto defined low baselinelevels,
andtokeeprateslow oncebaselinelevel sareachieved.
Bringing a chronic disease in epidemic state under
control wouldrequirethe prevention of further casesof
the disease through heightened primary, secondary
and/or tertiary prevention strategies using either a
population or high-risk approach.

Rose has defined two approaches that can be used to
prevent disease and promote health: population
approaches and high-risk approaches (Rose, 1992;
Rose, 1985). Population approaches have as their
target the population at large. This approach seeksto
shift the distribution of risk factors across the entire
population to lower levels. It can be particularly
effective when alarge percentage of those affected by
adisease fail to be identified as high risk. High-risk
approaches, on the other hand, target intervention at
individuals at high risk of developing the disease of
interest. The latter is a reasonable approach when a
particular risk is confined to an identifiable minority
(Rose, 1992; Rose, 1985).

By implication, knowing when to employ a high risk
approach versus a population approach requires the
knowledge of the epidemiol ogy of achronic diseaseby
at least person and place characterization. This is
proposed as part of the current model.
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Through the characterization of chronic diseases in
epidemic states by person, place and time, an
epidemiologic profile of the diseaseis created that can
be used to better delineate appropriate prevention and
control measures. Characterization by person allows
thedetermination of whether specific sociodemographic
groups have high rates of a disease and whether these
risk groups, versus the whole population, can be and
should be targeted.

Characterization by timeisalso important. Whether a
chronic disease has steady high rates, decreasing rates
or increasing rates should be used to hel p determinethe
approachtakeninpreventionand control. For example,
where rates of disease are decreasing, it seems|logical
that disease cases would likely cluster more and more
amongthehighrisk. Theepidemiologiccharacterization
by person would help to confirm this. If infact thisis
so, then ahigh risk targeted approach would likely be
moreuseful than apopul ation approach. Whereratesof
disease are increasing, it seems logical that disease
cases are likely becoming more generalized in a

community. Although disease casesmight havestarted
within specific subgroups (necessitating high risk
approachesearly onintheriseof rates), over timethey
could be spreading to more of the population
(necessitating population approaches later asthe rates
rise). Inastateof high steady rates, it seemslikely that
the disease and its risk factors are likely prevaent
throughout thepopulation. Thus, apopulationapproach
is likely appropriate. Again, epidemiologic
characterization by personwould helptoeither confirm
whether the general population or specific subsets of
the population have epidemic rates of a disease, and
appropriate intervention approaches can then be used.

Whichrisk factorsto target would beaquestion for the
source investigation to answer.

Please see Figure 1 and Table 1 in the Appendix.

The Use of Public Policy, Regulations and
Legislation

Many chronic diseases are multifactorial in etiology,
necessitating the address of many risk factors.
Additionally, in the last two decades, there has been
accumulating scientific evidence that social and
economic conditions also have animpact. Includedin
thislist of health determinants are working conditions,
social supports, socioeconomic status and the
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distribution of incomes (Evanset a., 1994; Wallace et
al., 1998; Wilkinson, 1996). Effectsof such conditions
arebothdirect andindirect, impacting on diseasesboth
independently of behavioural risk factors and
additionally through their effects on behavioural risk
factors (Evans et a., 1994; Wallace et al., 1998;
Wilkinson, 1996).

Health protectionfor factorsbeyondindividual control
necessitatestheuseof policy, regulationsandlegidation.
In communicable diseases, this is a well-recognized
and well-accepted concept. Additionally, it is aso
common practice in communicabl e disease control to
use policies, regulations and legidlation to prevent
future epidemics of infectious diseases. For example,
there is both public expectation and acceptance that
restaurants not meeting minimum sanitary and food
handling standardswould beforcibly closed by public
health authorities.

Even though the Ottawa Charter for Health Promotion
(1986) has called for five main strategies to promote
health (reorienting health services, building personal
skills, creating supportiveenvironments, strengthening
community action and ensuring healthy publicpolicy),
chronic disease prevention and control has primarily
focused on behaviour change through education and
the building of personal skills. Although health
protection legislation is beginning to occur with
environmental tobacco smoke, vast untapped areas of
policy, regulation and legislation for health protection
remain with chronic diseases. For example, health
regulationsinfood processing and manufacturing focus
onmicrobiological contaminationand safety but largely
ignore the regulation of ingredients used by food
manufacturers that contribute to chronic diseaseslike
cardiovascul ar diseases.

Therehaslong been arecognition of theimportance of
living conditions in the control of infectious diseases
(Evans et a., 1994; McKeown, 1975, 1976, 1979;
Wallaceet ., 1998; Wilkinson, 1996; Wilmoth, 2000),
and housing and building standards usually include
sanitation standards that must be met to prevent and
control infectiousdiseases(e.g. rental housing standards
ensure that running water for both drinking and
sanitation must be available for al tenants). For
chronic diseases, like cardiovascular diseases, there
has been accumul ating evidence that economic, social
and working conditions are important (Evans et a.,
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1994; Wallaceetdl ., 1998; Wilkinson, 1996). Economic
andlabour practices, policies, regul ationsandlegidation,
however, generally fail totaketherisksof thesechronic
diseasesintoaccount. Evenfor healthy behaviourssuch
ashealthy eatingand physical activity, morepoliciesare
needed to ensure access to affordable and nutritious
foods, and opportunitiesfor physical activity, for all and
particularly for those most at risk for chronic diseases.
These examples are important because they highlight
processes and conditions (food manufacturing and
processing, wagelevel sandtaxation policies, municipal
planning and workplace policies and regulations) over
which members of the public have little individual
control and "choice".

Communicable disease examples of health protection
and epidemi c prevention measuresgai ned through public
policy, regulationsand | egislation abound. Particularly
inareasover whichindividual control isminimal, there
ismuchroomtoexpandtheuseof policy, andregulatory
and legislative means for chronic disease prevention
and control.

Conclusion
Public health practitioners have identified aneed for a
model for systematic chronic disease prevention and
control. Communicabledisease prevention and control
principles are well-known, longstanding, consistent,
systematic and effective, and with appropriate
modification, can be used to help structure chronic
disease programming in public health.
This model has been conceptualized to stimulate
discussion among federal, provincial and local chronic
diseaseprevention practitioners, managersanddirectors,
epidemiologists and medical officers of health. The
model, as presented in this paper, is far from complete
and requires, through such discussion, further
development and refinement. The authors invite
feedback through our contact information below.
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Appendix.

Figurel. A diagramillustrating possible chronic disease states over
time and the phases of disease control

Possible Disease States Over Time
12
g 10 o
; i / \
g i /" \
§ 4 / \
& 2 \ e
T . — \
£ a b ¢ d e f g h k I m n o
Time
Time Disease State Phases of
Disease Control
atod Epidemic State - increasing rate Control
dtof Epidemic State - high steady rate Control
fto] Epidemic State - decreasing rate Control
jtom Baseline State Control
mtoo From Baseline Rate to Eliminated Elimination
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Table 1.

Disease States over Time, Expected Distribution of Disease and Risk Factors, Expected
Prevention Approach and Goal of Prevention

State of Disease Expected Prevention Phase of Goal of Prevention
Digtribution of | Approach** Disease
Disease and Control
Risk Factors*
Epidemic State - Specific Highrisk (early) | Control Stabilize rates
increasing rate subgroups
(early)
Large segments | Population (late)
of population
(late)

Epidemic State - high | Whole Population Control Decrease rates

steady rate population

Epidemic State - Large segments | Population Control Increase the rate of

decreasing rate of population (early) decrease

(early)
Specific
subgroups (late) | High risk (late)

Basdine State Continued Control Ensure rate stays at
surveillance and low baseline level
mai ntenance of
public health
measures,
policies,
regulations and
legidation used
to get epidemic
state under
control
Heightened
measures are Elimination | Decrease ratesto zero
required to
achieve
elimination

Eliminated No Cases of Disease

* To be confirmed by "Person" and “Place” Characterizations

10/27/01
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Summary of Reportable Diseases in August, 2001

1996 Campylo. | Chicken- | Chlamydia | Enceph./ GAS Gonorrhea
Health Units by Region Population pox Meningitis
10

Algoma 123,953
North Bay 93,841 28 12 3
Northw estern 80,235 1 23 1
Porcupine 97,437 3 2 12
Sudbury 201,154 5 32
Thunder Bay 161,187 3 23 1
Timiskaming 38,847
.. @ 2 @ x» @ 4 003 0000 2
Eastern Ontario 185,314 7 10
Hastings-Prince Edw ard 143,790 2 1
Kingston-Frontenac 175,568 10 20 1 1
Leeds-Grenville 156,129 4 3 3 1
Ottaw a City 721,136 46 86 2 14
Renfrew 97,634 1 2 3 1
B e T e B
Durham Region [ 458,616| 23 7 47 1 2 7
Haliburton-Kaw artha 165,039 5 1
Muskoka-Parry Sound 78,675 3 1 3
Peel Region 852,526 77 23 87 7 1 21
Peterborough 123,448 3 11 1
Simcoe County 329,865 1 18 14 3 1
Toronto City - total 2,385,421 4 214 32 521 9 5 146
North 589,653 46 6 83 2 22
South 653,734 3 75 7 237 5 66
West 475,252 70 5 131 1 2 44
East 666,782 1 23 14 70 1 2 14
Y ork Region 592,445 1 60 8 10 4 1 1
| 5| w6 8] @ 64 @ 25 2@ 8 @ 176]
Grey-Bruce 153,312 11 2
Hgin-St. Thomas 79,159 5 2 2
Huron 60,220 8 3 1 1
Chatham-Kent 109,650 3 8
Lambton 128,975 1
Middlesex-London 389,616 12 47 2 2
Oxford 97,142 4 3 2
Perth 72,106 10
Windsor-Essex 350,329 23 7 48 1 8
.. ¢ . 2 M s 00000
Brant 114,564 6 14 1
Haldimand-Norfolk Region 102,575 8 1 9
Halton Region 339,875 18 21 4
Hamilton-Wentw orth 467,799 2 19 69 1 11
Niagara Region 403,504 27 81 43 1 1 6
Waterloo Region 405,435 15 56 3 1 4
Wellington-Dufferin-Guelph 217,052 21 2 9 1

D 8 el - o2iel a2 s 49 - s 2
oot T T e el el sl s 0l o

-

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 August, 2001

1996 Hepatitis | Hepatitis | He patitis influenza Meningo-
Health Units by Region Population A B C coccal
6

Algoma 123,953
North Bay 93,841
Northw estern 80,235 3
Porcupine 97,437 1
Sudbury 201,154 1 7
Thunder Bay 161,187 1
Timiskaming 38,847
Motal Notthen = = | 7o6e8¢ = 2 = <« '»s .00 @001
Eastern Ontario 185,314 3
Hastings-Prince Edw ard 143,790 1 2 1
Kingston-Frontenac 175,568 2
Leeds-Grenville 156,129 3
Ottaw a City 721,136 1 2 34
Renfrew 97,634 1
.+ 2 1 s @0 1
Durham Region 458,616 1 1
Haliburton-Kaw artha 165,039 7
Muskoka-Parry Sound 78,675 1 3
Peel Region 852,526 4 3 15
Peterborough 123,448 1
Simcoe County 329,865 1 1
Toronto City - total 2,385,421 7 3 6 170 1 1
North 589,653 61
South 653,734 1 5 52 1
West 475,252 1 1 26 1
East 666,782 1 1 31
York Region 592,445 1 9 1
Motal-CentralEast = 4986035 122 7 27 206 1 = & =~ == = 4
Grey-Bruce 153,312 6
Hgin-St. Thomas 79,159 2
Huron 60,220 1
Chatham-Kent 109,650 4
Lambton 128,975 5
Middlesex-London 389,616 17
Oxford 97,142 1 1
Perth 72,106 2 1
Windsor-Essex 350,329 1 14
G e e
Brant 114,564
Haldimand-Norfolk Region 102,575 1 3
Halton Region 339,875 2 8
Hamilton-Wentw orth 467,799 1 3 25 1
Niagara Region 403,504 28 1
Waterloo Region 405,435 12
Wellington-Dufferin-Guelph 217,052 1 2 1

Total - Central West 2,050,804
IAugust 2001 10,753,573

froiyroooot | . | @sl e g7 a7 sl 6l 0 &
froivibaoeo = - . o teor - el ioel e 5 setl el s

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 August, 2001

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

Algoma 123,953
North Bay 93,841 1
Northw estern 80,235 3 1
Porcupine 97,437 1
Sudbury 201,154 3
Thunder Bay 161,187 1 2
Timiskaming 38,847 2
Motal Novthen = | 706684 = = s == = s = 2 = = 3@ |
Eastern Ontario 185,314 5
Hastings-Prince Edw ard 143,790 3 5
Kingston-Frontenac 175,568 2 2
Leeds-Grenville 156,129 8
Ottaw a City 721,136 1 12 2 3
Renfrew 97,634 2
- ¢ s 000w @ 20000 @03
Durham Region 458,616 5
Haliburton-Kaw artha 165,039 4 1 1
Muskoka-Parry Sound 78,675 2
Peel Region 852,526 41 2 3
Peterborough 123,448 1 5
Simcoe County 329,865
Toronto City - total 2,385,421 8 84 12 12
North 589,653 3 17 1 1
South 653,734 4 21 10 4
West 475,252 1 28 1 4
East 666,782 18 3
York Region 592,445 3 17 4
. @@ w6 0%
Grey-Bruce 153,312 1 7 4
Hgin-St. Thomas 79,159 4
Huron 60,220 1 1
Chatham-Kent 109,650 1 3
Lambton 128,975 2
Middlesex-London 389,616 1 6
Oxford 97,142 1
Perth 72,106 2 3 4
Windsor-Essex 350,329 1 7
.. 22« s 2 W
Brant 114,564 3 1
Haldimand-Norfolk Region 102,575 5
Halton Region 339,875 1 10
Hamilton-Wentw orth 467,799 8 2
Niagara Region 403,504 3 11
Waterloo Region 405,435 1 10 2
Wellington-Dufferin-Guelph 217,052 3 1 5
Total-CentralWest | 2050804 2 3 1w

August 2001 10,753,573

ffomiviogees | - | ¢ @ s] 5] iem] 1@ 0 7 @ 215
gtowiviezwe, - 0 0 L = em W el e 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 York

* Adjusted for deletions and late reports.
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