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EPIDEMIOLOGY OF
TUBERCULOSIS IN ONTARIO,
1999-2001

Introduction

Tuberculosis,amycobacterial diseasethat hasplagued humanity
for millennia* continuesto poseasgnificant threat to public hedth
worldwide. Eachyear morethan 8 million new casesand 2 million
deathsattributableto tuberculosis(TB) arereported.? Worldwide,
amongindividuals15to 49 yearsof age, TB isthelargest cause
of desthfromasingleagent.® Itisthemost common humaninfection
intheworldtoday, having infected approximately onethird of the
world'spopulation.*> Whilethevast mgjority of TB casesoccur
intheunderdevel oped world, current immigration patternsresult
insignificant numbersof personsimmigrating to Canadafrom
countrieswhere TB isendemic (Table 1). Asaresult, themgority
of new TB casesreported in Canadaeach year areidentified in
personswho were born outsi de Canada. Thisrepresentsamajor
chdlengeto TB control effortsin Canada, particularly in provinces,
suchasOntario, that receiveahigh proportion of new immigrants.
In 2000, 59% of al immigrantsto Canadasettled in Ontarioand
83% of these settled in Toronto.®




Table 1

Immigrants*to Canada, Main Countries of Origin and
Respective Domestic TB Rates,** 2000

TB Incidence
Number® Rate’
40,945 107 (91)
28,183 184
14,865 175
10,636 330
7,608 62
SriLanka 6,065 58
Total (all countries) 227,336 n/a
* Includes family, economic, refugee and "other" immigrant classes.
*x Estimated_Tl_B incidence rates per 100,000 popula;tion for 2000.
Source: Statistics Canada, 2002° and WHO, 2002.

Country

China (and Hong Kong)
India

Pakistan

Philippines

South Korea

In addition toimmigrants, Aboriginal peoplesrepresent
another segment of the Canadian population that bearsa
disproportionate burden of TB disease. Inthelate 1990s,
age-dandardizedincidenceratesof TB among Aboriginas
were as much as twenty times higher than rates among
Canadian-born non-Aboriginals.2 Fifty-six per cent of
pediatric casesin Canadareported in 1995 were among
Aboriginals.® Factorsthat may help to account for these
relatively high ratesamong Aboriginasincludethelarge
reservoir of TB infectionwithin Aboriginal communities,
inaccessibility of health care services and poor
socioeconomic conditions.®

Aswell, whileoveral incidenceratesof TB in Canadahave
decreased since 1980, TB ratesamong Canadian children
have not declined.’® Between 1975 and 1995, incidence
ratesfor TB were cons stently higher among childrenfour
years of age and younger than for those aged fiveto 14
years.® American researchershave noted that pediatric TB
ison therisein the US. The number of reported cases
increased by 33% between 1985 and 1994.% Childrenwith
TB infection, particularly thoseunder six yearsof age, are
more likely than adults to develop TB disease and to
develop severeformsof disease such ascentral nervous
system and disseminated (miliary) TB.*°

Another issue of major concernin TB control is drug-
resstant TB, aparticularly sgnificant problem becausethere
arecurrently only alimited number of drugsthet areeffective
against Mycobacteriumtuberculosis.*> Multidrug-resistant
TB (MDR-TB), defined asresistanceto at least isoniazid
and rifampin—the two most important drugs in TB
control—isdifficult totreat and requiresdrugsthat aremore
toxic and expensive and lesseffective than first-linedrugs
used in TB treatment.®® Factorsthat have facilitated the
emergence of drug-resistant TB includeinappropriately
prescribed medicationsand incomplete treatment. These
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problems are especially prevalent in underdevel oped
countries. Levels of resistance to at least one
antitubercul osisdrug have been found to be significantly
higher among foreign-born residents of Canada.* >

These issues underline the importance of ongoing TB
surveillancein Ontario and the need for dissemination of
surveillance datato health care practitioners, researchers
and policy makers. The present report will continueinthe
format of previous updates in the Public Health and
Epidemiology Report Ontario (PHERO) and will present
adiscussion of the descriptive epidemiology of TB in
Ontario, examining trends over the past 10 years and
focusing on the period 1999 to 2001.

Methods

TheHealth Protection and Promotion Act requiresthat
all new activeand reactivated casesof TB in Ontario be
reported tothelocal medicd officer of hedth. Since January
1, 1990, cases have been entered into the Reportable
DiseasesInformation System (RDIS) by health unit staff.
Thedataarethen transmitted to the Public Health Branch
of theOntario Ministry of Healthand Long-Term Carein
non-nominal format on aweekly basis. For the present
report, TB records for the years 1992-2001 were
imported from RDIS and wereanayzed usng SPSS10.1
(SPSS Inc). Becauserecordsin RDIS are periodically
updated, reported datamay fluctuate dightly over time.
Asaresult, there may be minor discrepancies between
numberscited inthisreport and those contained in other
TB updates.

TheRDISdefinition for acase of tuberculosisis:

a) Mycobacterium tuberculosis complex (e.g., M
tuberculosis, M bovis[excluding BCG strain], or M
africanum) demonstrated on culture from sputum,
body fluids, or tissues; or

b) without bacteriological proof butwithdinical symptoms
or sgns, radiologica or pathologica evidenceof active
pulmonary or nonpulmonary disease, preferably with:
) apositivetuberculinskintest (asdefined by the

provincid guidelines) and/or;
i) demonstration of acid-fast bacilli insmearsfrom
sputum or other body fluidsor tissuesand/or;

iif) responseto antitubercul oS streatment.

New active casesaredefined in RDIS asthosewith no
documented evidence or history of previousactive TB,
while reactivated cases are those with documented
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evidenceor history of previoudly active TB that became
inactive. Inactive TB isdefined as casesin which cultures
for Mycobacteriumtubercul osis have been negativefor
at least six monthsor, inthe absence of cultures, chest (or
other) x-rayshave been stablefor at least Sx months. Place
of originfor casesisclassfiedintothreemutualy exclusve
categories: (1) non-Aborigind individuasbornin Canada
(“Canadian-born”), (2) individua sborn outside Canada
(“foreign-born”), and (3) Aboriginas, including registered
and unregistered Indians, Metisand I nuit. Year refersto
theyear of the episode date, whichisdefinedin RDISas
the best approximation of the date of onset of the current
TB disease episode.

For somevariables, amaximum of four valuesmay have
been reported in RDIS for each case. These variables
include medicationinvolved in drug resistance and site of
TB. The percentagescited in the present report for these
variables are summaries of the reported values as a
proportion of al reported va uesfor thevariablein question.

In keeping with previous TB updates in PHERO, the
category of pulmonary TB includesboth primary pulmonary
and pulmonary TB. Respiratory TB includes pulmonary
TB and other respiratory (e.g., laryngeal) TB, but not
pleurd or miliary TB. Thisdefinitionisconsstent with that
used in previous PHERO reports; however, thedefinition
of respiratory TB used in other jurisdictions may be
somewhat different. Non-respiratory TB includesall cases
other than those defined asrespiratory TB.

For the purposes of thisreport, pediatric casesaredefined
asindividualslessthan 15 yearsof ageand adult casesas
individuals 15 yearsof age and older. Four caseswithin
the 1992 to 2001 RDI S data set, including one case that
fell withinthe 1999 to 2001 time period, weremissing data
related to age and therefore could not be categorized by
thisvariable.

Ontario population census dataand annual demographic
dtatisticsfrom Statistics Canadawereused to caculate TB
incidencerates. Averageannud age-specificincidencerates
for theperiod 1999 to 2001 were ca cul ated asthe sum of
cases in each age category over the three-year period
divided by the sum of the Ontario population in the
corresponding age category over the three-year period,
multiplied by 100,000.

Thereare 58 duplicaterecord numbers(i.e., 58individuas
for whom asecond episode of TB disease was reported)
entered into RDISfor the years 1992 to 2001. Twenty-
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three of these duplicate record numbers were reported
during the period 1999 to 2001. Theseduplicate entries
represent, for the most part, casesof reactivated TB and
wereincludedintheanaysesfor thisreport.

Results
Incidence

Thetrend in TB incidencein Ontario between 1945 and
2001 is depicted in Figure 1. Despite the existence of
numerous peaksand valeys, TB incidence hasundergone
anoveral declineduring thistime period. Thisdownward
trend continued between 1999 and 2001, with 696 reported
cases in 1999, 696 in 2000 and 688 in 2001. These
numbers translate into rates of 6.03 per 100,000
population, 5.94 per 100,000 and 5.78 per 100,000 for
each respectiveyear. Theincidencerateof TB inOntario
isinlinewiththat for Canadaasawhole, which, in 2000,
was5.5 per 100,000.1 However, Ontario hasconsiderably
morereported casesthan any other Canadian province. In
2000, it accounted for 40% of thetota number of reported
TB cases in Canada and had more than twice as many
casesasdid Quebec, the province with the second-highest
number of cases.’®

Tuberculosis, Ontario, 1945-2001

1945
1948
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Table 2
Number of TB Cases and Incidence Rate by Year,
Ontario, 1992-2001
Year Frequency Rate*
1992 829 7.84
1993 806 7.53
1994 863 7.97
1995 797 7.26
1996 778 7.00
1997 776 6.89
1998 741 6.50
1999 696 6.03
2000 696 5.94
2001 688 5.78
*Per 100,000 population.
PHERO



Thedigtribution of reported TB casesin Ontario by health
unit between 1999 and 2001 isshownin Fgure2. Reflecting
immigration patterns, the majority of reported caseswere
clustered in Ontario’s urban centres. There was
consderablevariaionin TB incidenceratesby health unit.
In 2001, the highest rateswere seeninthe Toronto (14.74/
100,000), Northwestern (11.98/100,000), Peel (9.5/
100,000) and Thunder Bay (6.54/100,000) health units
(Table3). Theseratesreflect the high proportion of foreign-
born residentsfrom TB-endemic areasin the Toronto and
Pedl health unitsand the high proportion of Aboriginasin
theNorthwestern and Thunder Bay hedth unit jurisdictions.
Among cases whose origin was reported, foreign-born
individualscomprised 88.6% and 96.8% of total reported
TB casesinthe Toronto and Pedl hedlth units, respectively,
while Aboriginals comprised 100% and 80% of casesin
the Northwestern and Thunder Bay hedlth units, respectively.

Fgure 2
Tuberculosis Cases by Health Unit
Ontario, 1999-2001
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Table 3

TB Incidence by Health Unit, Ontario, 2001

% of Total TB

Health Unit Number Cases Rate*
Toronto 366 53.2 14.74
Peel 94 13.7 9.50
Ottawa 44 6.4 5.68
York Region 38 5.5 5.21
Hamilton 24 3.5 4.89
Durham 18 2.6 3.55
Waterloo 14 2.0 3.19
Thunder Bay 10 15 6.54
Halton Regional 10 15 2.66
Windsor-Essex 10 15 2.66
Northwestern 9 1.3 11.98
Niagara Regional 8 12 1.94
Peterborough 6 0.9 4.76
Middlesex-London 5 0.7 1.24
Kingston 4 0.6 2.24
Algoma 3 0.4 2.55
Brant County 3 0.4 2.54
Leeds 3 0.4 1.88
Perth District 2 0.3 271
Simcoe County 2 0.3 0.53
Hastings 2 0.3 1.32
Sudbury and District 2 0.3 1.06
Haldimand-Norfolk 2 0.3 1.91
Timiskaming 2 0.3 5.66
Chatham-Kent 1 0.1 0.92
Wellington 1 0.1 0.41
Sarnia-Lambton 1 0.1 0.80
Porcupine 1 0.1 1.17
Renfrew County 1 0.1 1.03
Muskoka-Parry Sound 1 0.1 1.24
Oxford County 1 0.1 1.00
Eastern Ontario 0 0 0
Elgin-St Thomas 0 0 0
Grey-Bruce 0 0 0
Haliburton-Kawartha 0 0 0
Huron County 0 0 0
North Bay & District 0 0 0
* Per 100,000 population.

Demographics

Between 1999 and 2001, 978 (47.0%) of the reported
TB caseswerefemaleand 1,102 (53.0%) weremae. There
a so gppeared to bedigtinct gender differencesamong cases
based on origin. Among foreign-born cases, therewasa

fairly even split between femalesand males, whilethe
majority of Canadian-born cases were males. Among
Aboriginds, ontheother hand, themgjority of caseswere
femaes(Table4).

Table 4
Tuberculosis Cases by Gender and Origin,* Ontario, 1999-2001

Number (%) Number (%) Number (%)

Foreign-Born Canadian-Born Aboriginal
Year Female Male Female Male Female Male
1999 292 (49.6) 297 (50.4) 28 (35.4) 51 (64.6) 7 (50.0) 7 (50.0)
2000 295 (49.5) 301 (50.5) 27 (37.5) 45 (62.5) 10 (83.3) 2 (16.7)
2001 262 (46.5) 301 (53.5) 18 (22.5) 62 (77.5) 13 (65.0) 7 (35.0)
Total 849 (48.6) 899 (51.4) 73 (31.6) 158 (68.4) 30 (65.2) 16 (34.8)
* Excludes 55 cases with unspecified, unknown or missing data for origin variable.
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Theagedistribution of casesand age-specificratesof TB
by gender, which depict theaverage annual risk of disease
for each age group from 1999 to 2001, are depicted in
Figure 3. Thegreatest number of caseswasfound within
the 30-to-39-year old and 70 years and older age
categories, for both femaeand malecases. TB incidence
ratesdemonstrated abimodal distributionfor both females
and males, with peaksin the 25-t0-29-year age categories
and inthe 70 yearsof age and older categories. Between
theagesof 10 and 19 years, 25 and 29 years, and 50 and
59yearstheratesfor female caseswerehigher than those
for male cases. Thelargest gender differentia inratesis
seenin cases 70 years of ageand older, when theratefor
male cases (19.72 per 100,000) wasamost twicetherate
for female cases (10.41 per 100,000).

Figure: 3
Tuberculosis Cases by Age and Gender
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Table 5

Tuberculosis Cases by Age and Origin, Ontario, 1999-2001

Number* (%) of Cases

Age Categories (yr) Foreign-Born  Canadian-Born Aboriginal
0-14 36 (2.1) 30 (13.0) 7(15.2)
15-59 1,197 (68.5) 112 (48.5) 18 (39.1)
60+ 514 (29.4) 89 (38.5) 21 (45.7)
Total (all ages) 1,747 (100) 231 (100) 46 (100)

* Excludes 55 cases with unspecified, unknown or missing data for origin
variable and one case with missing data for age variable.

Table 6

Ages of Foreign-Born TB Cases from Most Common
Countries of Origin, Ontario, 1999-2001

Median Minimum Maximum
Age (yr) Age(yr)  Age(yr)
29.0 10 79

33.0 15 68

36.0 17 84

36.5 4 86

37.0 1 88

38.0 10 93

38.5 7 88

41.0 0 89

47.0 14 92

62.0 20 106

Country
Somalia
Ethiopia
Sri Lanka
Pakistan
Vietham
India
Korea, South
Philippines
Hong Kong
China

Pediatric cases comprised 15.2% of total cases among
Aboriginals, 13.0% of all Canadian-born casesand only
2.1% of dl foreign-born cases (Table5). The proportion
of cases between the agesof 15 and 59 yearswas 39.1%
for Aboriginal, 48.5% for Canadian-born and 68.5% for
foreign-bornindividuals. Cases 60 years of ageand older
represented 45.7% of all Aboriginal cases, 38.5% of
Canadian-born cases and 29.4% of foreign-born cases.
Fgure4 depictstheseagedigributionsby origingraphicaly.
Themedian age of cases between 1999 and 2001 was42
years, 40 years for female cases and 44 yearsfor male
cases. Differencesin median age, based on origin, were
noted among the cases. For foreign-born casesthemedian
agewas4l years, whilefor Canadian-bornand Aborigina
casesitwas50 and 57 years, respectively. Among foreign-
born cases, differencesin median age, based on country
of origin, were a so noted, with the lowest median ages
seenin casesfrom Somaliaand Ethiopiaand the highest
median age seenin casesfrom China(Table6).

Origin

Foreign-born individuals continue to comprise the
PHERO



overwhelming majority of newly reported TB casesin
Ontario. Between 1992 and 2001, 81.6% of TB cases
wereforeign-born, 13.7% were Canadian-born, 2.5% were
Aboriginal and 2.2% of caseshad unspecified, unknown
or missing datafor theorigin variable. Amongforeign-born
cases, India(12.0%), Vietnam (11.2%), the Philippines
(10.3%) and China (10.3%) were the most common
countriesof origin.

Between 1999 and 2001, 84.0% of reported caseswere
foreign-born, 11.0% were Canadian-born, 2.2% were
Aborigina and 2.6% had unspecified, unknown or missing
datafor theorigin variable. The most frequently reported
countriesof origin among foreign-born caseswerelndia
(14.5%), the Philippines (10.9%), China (10.6%) and
Vietnam (9.2%) (Table 7). Thisisafunction of both the
ratesof TB inthesecountriesand immigration patterns.

Table 7

Most Common Countries of Origin for Foreign-Born TB Cases,
Ontario, 1999-2001

Per cent of Total TB Incidence Rate’

Country Number Foreign-Born Cases  in Country of Origin
India 249 14.5 184
Philippines 188 10.9 330
China 183 10.6 107
Vietnam 159 9.2 189
Hong Kong 99 5.7 91
Somalia 94 5.5 360
Pakistan 86 5.0 175
Sri Lanka 55 3.2 58
Ethiopia 49 2.8 397
Korea, South 48 2.8 62

* Estimated TB incidence rates per 100,000 population for 2000.
Source: WHO, 2002.”

Case Ascertainment, Clinical Presentation and
Mortality

The majority (77.4%) of cases reported between 1999
and 2001 were detected through symptomatology. The
remai nder were detected through immigration screening
(6.9%), routine screening (4.8%), contact tracing (3.8%),
and post-mortems (0.5%). For 5.3% of cases, detection
wasthrough other meansand for 1.3% of cases, themethod
of case ascertainment was unknown or unreported.

Excluding caseswith no datarel ated to staging, 90.2% of
all casesreported between 1999 and 2001 were new active
and 9.8% werereactivated. Thedistribution of reported
TB sitesfor all cases between these yearsis shown in
Figureb. A totd of 62.4% of reported siteswererespiratory
and 37.6% were non-respiratory. Respiratory TB
PHERO
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represented a larger proportion of total cases among
Canadian-born (79.5%) compared to Aboriginal (69.4%)
andforeign-born (60.1%) cases(Figure6). Thedigtribution
of non-respiratory TB sitesby originispresentedin Figure
7. Among caseswith non-respiratory TB, themost common
sitewasthe lymph nodes, reported in 49.4% of foreign-
born cases, 46.7% of Aboriginal cases and 32.0% of
Canadian-born cases. Compared to cases of foreign-born
and Aborigind origin, higher proportionsof boneandjoint,
pleurd and genitourinary TB werenoted among Canadian-
born cases.

Between 1999 and 2001, 197 cases were reported to
have died, 72 (36.5%) female and 125 (63.5%) male.
Among those for whom data on cause of death were
reported, tuberculosiswasthe underlying cause of death
in32(16.7%), acontributing cause of deathin 69 (35.9%),
an incidental finding in 73 (38.0%) and of unknown
significance in 18 (9.4%) cases. When categorized by
origin, 144 (8.2%) foreign-born, 35 (15.2%) Canadian-
born and 8 (17.4%) Aboriginal cases died. Among
reactivated cases, 33 (16.6%) deaths were reported,
compared to 159 (8.7%) among new active cases, 5 cases
who died had no dataon staging. Seventeen (7.5%) of the
caseswithres stanceto oneor moreanti-tuberculogsdrugs
werereported asdeceased, while 141 (10.1%) caseswith
no reported drug resistance died. Two (9.5%) of the
MDR-TB casesdied.

Pediatric Cases

Between 1992 and 2001 therewasatotal of 351 cases of
pediatric TB reported in Ontario (Table 8), 51% female
and 49% male. Excluding thefour casesfor whom origin

Table 8

Number of Pediatric Tuberculosis Cases, Ontario, 1992-2001

Per cent of
Year Frequency Total TB Cases Rate*
1992 38 4.6 1.77
1993 40 5.0 1.83
1994 53 6.1 2.40
1995 36 45 1.61
1996 41 53 1.81
1997 24 31 1.05
1998 45 6.1 1.97
1999 17 24 0.74
2000 26 3.7 1.14
2001 31 4.5 1.35

* Number of cases less than 15 years of age per 100,000
children less than 15 years of age.
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Table 9

Most Common Countries of Origin for Foreign-Born Pediatric TB Cases,
Ontario, 1999-2001

% of Total Foreign-Born
Pediatric Cases

19.4

13.9

13.9

22.2

19.4

5.6

5.6

Country Number
Somalia

Philippines

Pakistan

Other Asian countries
Other African countries
Latin America

Other
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was unknown, unspecified or unreported, 56.5% of total
pediatric caseswereforeign-born, 37.2% were Canadian-
born and 6.3% were Aborigina. Among thechildren born
outs de Canada, themost frequently cited country of origin
was Somdlia, followed by the Philippinesand Vietnam.

Seventy-four of the pediatric caseswerereported between
1999 and 2001, 36 (48.6%) femaleand 38 (51.4%) male.
Excluding the one casefor whom origin wasnot reported,
49.3% of casesduring thistime period wereforeign-born,
41.1% were Canadian-born and 9.6% were Aboriginal .
The most common countries of origin for foreign-born
pediatric cases between 1999 and 2001 were Somalia,
the Philippines and Pakistan (Table 9). The greatest
proportion (48.6%) of pediatric caseswasinthe 10-to-
14-year age category, while 32.4% wereaged 0to 4 years
and 18.9% were aged 5 to 9 years. The median age of
pediatric caseswas 9 years, 10 yearsfor femalesand 8
yearsfor maes.

Among pediatric cases between 1992 and 2001, 69.3%
of total reported siteswere respiratory and 30.7% were
non-respiratory. Between 1999 and 2001 thedistribution
of siteswassimilar: 70.7% respiratory and 29.3% non-
respiratory. When the 1992 to 2001 data are categorized
by origin, Aboriginals had the highest proportion of
respiratory TB, at 95.5% of total cases, compared to
76.5% among Canadian-born and 61.7% among foreign-
born pediatric cases. Thedistribution of non-respiratory
TB sitesby origin among pediatric casesis presented in
Figure 8. A total of 54.8% of Canadian-born and 49.3%
of foreign-born caseswith non-respiratory TB had TB of
thelymph nodes. Compared to other cases, foreign-born
caseshad ahigher proportion of boneandjoint TB (17.3%)
and Canadian-born caseshad ahigher proportion of miliary
TB (12.9%).

PHERO
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Risk settingsfor pediatric and adult cases between 1999
and 2001 arecomparedin Table 10. Trave to, or residence
in, aTB-endemic country wasreported astherisk setting
for 52.7% of pediatric cases and 76.2% of adult cases.
Risk setting wasreported ashomefor 33.8% of pediatric
casesand 7.1% of adult cases. Whilelivinginor vistinga
TB-endemic country wastheprimary risk setting for foreign-

Table 10
Risk Settings, Pediatric and Adult TB Cases, Ontario, 1999-2001
Number (%) Number (%)
of Pediatric of Adult
Risk Setting Cases Cases
Travel/Residence in TB-Endemic Country 39 (52.7) 1,527 (76.2)
Home 25 (33.8) 143 (7.1)
Shelter/Rooming house 0 (0) 30 (1.5)
Workplace 0 (0) 19 (0.9)
Hospital 0(0) 11 (0.5)
Residential Facility 0(0) 11 (0.5)
Correctional Facility 0(0) 9(0.4)
Daycare 0(0) 0(0)
School and Other 3(4.1) 24 (1.2)
Unknown/Unspecified 7 (9.5) 231 (11.5)
Total 74 (100) 2,005 (100)
PHERO

born pediatric cases, the home was the risk setting for
predominantly Canadian-born pediatric cases. Among
pediatric casesfor whom homewastherisk setting, 76%
were Canadian-born, 12% wereforeign-born and 12%
were Aboriginal. Eighty-four per cent of pediatric cases
with home astheir reported risk setting were detected
through contact tracing. Forty per cent wereunder 5years
of age, 28% were5to 9yearsof ageand 32% were10to
14 yearsof age. Themedian age of these children was6
years.

Drug Resistance

Between 1992 and 2001, there were 731 cases with
reported drug resistance (i.e., resistance to one or more
drugs), 12.5% of all culture-positive cases. During the
three-year period 1999 to 2001, 228 caseswerereported
to havedrug resstance, 13.7% of dl culture-pogitive cases.
A total of 63.6% of caseswith reported drug resistance
had res ganceto only onedrug, while 20.0% had res stance

Figure 9
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to atotal of three or more drugs. Excluding cases with
unreported or unspecified data, 21.7% of cases with
resistanceto at least one drug were reactivated cases of
TB. Although there was a45.9% increase between 1998
and 1999 in the number of reported drug-resi stant cases,
asteady decline in the number of such cases occurred
between 1999 and 2001. During thistime period, drug-
resistant cases decreased from 91in 1999 to 61in 2001,
representing a decline from 16.2% to 11.0% of total
culture-positive cases (Figure9).
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Table 11

Drug-Resistant TB Cases by Origin and Year, Ontario, 1999-2001

Number* (%)** of Cases

Year Foreign-Born Canadian-Born Aboriginal Total
1999 84 (17.5) 7(11.7) 0(0) 91 (16.5)
2000 68 (14.3) 6 (12.0) 0(0) 74 (13.8)
2001 55 (12.1) 3(4.8) 0(0) 58 (10.9)
Total 207 (14.7) 16 (9.3) 0(0) 223 (13.8)

* Excludes all cases with unknown or unspecified drug-resistance status or origin.
** Per cent of total culture-positive cases by origin and year.

Table 12

Drug-Resistant TB in Foreign-Born Cases from Most
Common Countries of Origin, Ontario, 1999-2001

Total Number of Number (%)* of

Country Culture-Positive Cases  Drug-Resistant Cases
Vietnam 133 37 (27.8)
Philippines 151 30 (19.9)
India 191 20 (10.5)
China 160 18 (11.3)
Hong Kong 80 10 (12.5)
Korea, South 42 9 (21.4)
Ethiopia 43 7 (16.3)
Somalia 65 6(9.2)
Sri Lanka 43 6 (14.0)
Pakistan 68 5 (7.4)

* Per cent of total culture-positive cases by country.

by agewasfound among cases 70 years of ageand older.
Thehighest percentageswerefound among cases between
Oand 9yearsof age. However, caution should beexercised
when interpreting these high percentages. Becauseonly a
minority of pediatric cases under 10 years of age were
diagnosed through culture, calcul ations of drug resistance
based onthetotal number of culture-positive caseswithin
each age category may produceartifactualy highlevelsof
drug resi stanceamong caseswithinthelowest agegroups.

Figure 10
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Drug-resistant cases categorized by originareshownin
Table 11. Between 1999 and 2001, the highest frequencies
of resistance were seen in foreign-born cases, while no
drug resistancewasreported among Aboriginas. Among
foreign-born cases from countries with the highest
frequencies of reported TB in Ontario, the highest
proportions of drug resistance as a percentage of total
culture-positive caseswere seenin casesfrom Vietnam,
South Koreaand the Philippines(Table 12).

The frequency of drug-resistant TB by age category is
shownin Table 13. Thelowest percentage (6.6%0) of drug-
res dant casesasapercentageof tota culture-positivecases

Seventy-three cases of MDR-TB (1.2% of all culture-
positive cases) were reported between 1992 and 2001.
Examination of thesedataby individua year demonstrates
that the number of reported cases decreased between 1999
and 2001. There were 21 reported cases of MDR-TB
during thistime period, 10in 1999, 8in 2000 and 3in
2001 (Figurel0). These numbersrepresent 1.8%, 1.5%
and 0.5% of total culture-positive casesfor each respective
year. Between 1992 and 2001, 28.8% of MDR-TB cases
werereactivated TB.

Thefrequency of resistancetoindividual drugsusedin
tubercul osistreatment isshownin Table 14 for the period

Table 13 Table 14

Drug-Resistant TB Cases by Age Category, Ontario, 1999-2001 Resistance to Individual TB Drugs, Ontario, 1992-2001

Total Number of Number (%)* of

Age Category (yr) Culture-Positive Cases Drug-Resistant Cases Number (%)* of Cases
0-4 7 4 (57.1) Drug 1992-2001 1999 2000 2001
5-9 2 1 (50.0) Isoniazid/INH 554 (9.5) 70 (12.5) 44 (8.0) 40 (7.2)
10-14 22 3 (13.6) Streptomycin 294 (5.0) 43 (7.7) 32 (5.8) 27 (4.9)
T . 19 828 Rifampin 81 (1.4) 10 (1.8) 10 (1.8)  3(0.5)
25.29 167 32 (19'2) Pyrazinamide 75 (1.3) 7(1.2) 12 (2.2) 12 (2.2)
30-39 330 54 (16:4) Ethgmbutpl 66 (1.1) 13 (2.3) 9 (1.6) 5(0.9)
40-49 214 42 (19.6) Ethionamide 31 (0.5) 7(1.2) 9 (1.6) 6 (1.1)
50-59 147 20 (13.6) Ciprofloxacin 4 (0.1) 0 (0) 0 (0) 0 (0)
60-69 184 19 (10.3) Capreomycin 2 (0) 0 (0) 0 (0) 0 (0)
70+ 392 26 (6.6) Rifabutin 2 (0) 0 (0) 0 (0) 2 (0.4)
Igta' —_— 1,663 3 228 (13.7) Cycloserine 1 (0) 0 (0) 0 (0) 0 (0)

er cent of total culture-positive cases by age category. * Per cent of total culture-positive cases.
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1992 to 2001, as well as the years 1999 to 2001
individualy. In al years, isoniazid was the drug most
frequently involvedin drug res stance; however, resistance
to thisdrug declined from 12.5% of total culture-positive
casesin 199910 7.2%in 2001. Res stanceto streptomycin,
the second most frequently reported drug involved in
resistance, also decreased, from 7.7% of total culture-
positivecasesin 1999t04.9%in 2001. Only resistanceto
pyrazinamide and rifabutin increased between 1999 and
2001. These increases must be followed over time to
determinewhether they represent asignificant trend.

Discussion

Between 1999 and 2001, the overall number of TB cases
reported each year in Ontario remained relatively steady,
decreasing dightly in 2001, and theincidenceratefdl from
6.03 per 100,000 to 5.78 per 100,000. However,
examination of thedatareved ssubgroupswithintheoverdl
number of TB casesthat bear adisproportionate burden of
TB disease. Most significant in terms of number of cases
areforeign-bornindividuas, who continueto comprisethe
vast mgority of TB casesin Ontario. Aswell, althoughthe
number of Aborigina casesin Ontarioisrelatively small,
TB incidenceamong thissegment of the populationremains
relatively high.

Whileoverall incidenceratesin Ontario declined between
1999 and 2001, ratesfor pediatric casesroseduring this
time period, increasing from 0.74 per 100,000in 1999 to
1.35 per 100,000 in 2001. Compared to adult cases, there
wasahigher proportion of Canadian-bornand Aboriginal
individualsamong pediatric casesand alower proportion
of foreign-bornindividuds. Thehomewasamoresignificant
risk setting for pediatric cases than for adult cases,
particularly for pediatric casesborn in Canada. In 1995,
morethan 64% of Canadian-born pediatric TB casesunder
10 years of age were children of immigrants.t” First-
generation Canadian-born children may beacquiring TB
fromtheir foreign-born family members. Thisisan aspect
of TB control that requiresfurther study.

Therewasadecreaseinthenumber of caseswith resistance
to one or more anti-tubercul osis drugs between 1999 and
2001. Also noted were decreasesin drug resistance for
most individual TB drugsandinthefrequency of MDR-
TB. Nodrug resistance was reported among Aboriginal
casesbetween 1999 and 2001. A higher proportion of drug
resistance was reported among foreign-born casesthan
among Canadian-born cases, however, the proportion of
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drug res stance declined between 1999 and 2001 for both
groups. Themgority of caseswith reported drug res stance
werelessthan 40 years of age. A higher proportion of
reactivated TB was noted among cases with drug
resistance, particularly MDR-TB, than among caseswith
no drug resi stance.
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EDUCATION/STUDENT PLACEMENT
COORDINATION IN PUBLIC HEALTH

Introduction

Sinceitslaunch asapilot project in 1984, the Teaching
Health Unit Program has had a strong commitment to
student education. Andthistraditioncontinuesthroughthe
Public Health Research Education & Development
(PHRED) Program. During 2002, the province's five
PHRED Programs provided more than 1200 student
placements, participatedin classroomteachingandover
theyearshaveformalizedongoingpartnershipswithacademic
ingtitutionsasoutlinedinTablel.

Table 1: Academic Affiliations by PHRED Site

* City of Hamilton

McMaster University and University of Guelph

* Kingston, Frontenac and Lennox & Addington Health Unit

Queen’s University

¢ Middlesex-London Health Unit
The University of Western Ontario and Brescia University College

* City of Ottawa
The University of Ottawa

* Sudbury & District Health Unit

Laurentian University

Inadditionto therole played by the PHRED Programs,
many health unitsacrossthe province provide significant
learning opportunitiesfor both undergraduate and graduate
sudents. Many of our gaff, including theauthors, received
their first exposureto public health as studentsthrough
Middlesex-London Health Unit (MLHU). Indeed, an
investment in post-secondary student education isimportant
to thefutureand sustainability of public healthin Ontario.
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ThisarticledescribesMLHU’sexperiencesin providing
student learning opportunities, including benefits and
challenges, types of placements provided, required
infrastructure, lessonslearned and recommendations. Itis
our intent that these observationswill offer useful insights
and concrete strategiesthat can be customized by others.
A contact for student education activitiesisincluded for
each PHRED Program, aswell asaninvitationtolink with
anewly formed network, PHRED-Connection. Figure 1
providesan overview of MLHU’s Student Program.

Figure 1

Student Program
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Prerequisites for Successful Placements

There are a number of prerequisites for a successful
placement as shown in Table 2. At MLHU, the PHN,
Education Coordinator isthe dedicated heal th unit contact.
Thisrolehasevolved. Originally, most placementswere
for nursing students. Asaresult, a Nursing Supervisor
carried thisrole as part of her program responsibilities.
When MLHU becamea Teaching Health Unit (THU), the
THU staff assumed this role and coordinated all post-
secondary student placementsacrossthe agency.

Theamount of timerequired isdependent on the number
of requestsand may require minimal commitment. During
2002, this part-time position included other related
assignments and handled 219 placements. With the
restructuring of our PHRED Program, thisrole hasbeen
expanded and will increaseto full timestatus. MLHU’s
Education Coordinator worksclosdy with faculty and hedth
unit staff to negotiateand recruit placements. Thisfreesup
manager and staff time to concentrate directly on the
student’slearning experience.
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Table 2

Prerequisites for Successful Student Placements

Dedicated health unit contact

Affiliation Agreement or Letter of Understanding with academic partner(s)

Ongoing dialogue between faculty and health unit staff

Clearly defined roles and explicit expectations, e.g., agency advisor, faculty advisor,
student

Faculty support and availability

Policies re liability, authorship, data ownership etc.

Identified guidelines/principles to address conflict

Sufficient orientation for agency advisors, students, faculty

Mentoring and support for staff serving as agency advisors

Ongoing monitoring, evaluation and opportunity to debrief

Staff recognized for their role with students, including dedicated time allocated to
accommodate the assignment, i.e., not an “add-on"

An organizational champion

Recently, the School of Nursing, University of Western
Ontario (UWO) introduced a Clinical Placement
Coordinator position. Having thispostionwithinthe School
of Nursing has streamlined the processfor negotiating
placements, reduced the number of required contactsand
promoted consistency in the placement process. Having
suchapositioninall education settingsishighly desirable.

The health unit contact requires current knowledge of
course requirementsand aclear understanding of course
objectivesin order to maximizethefit betweenthestudent’s
learning needsand health unit expectations. The health
unit contact:

e ensuresthat placementsoccur in acons stent manner
throughout the agency

» searchesout new opportunitiesfor student learning
e recruitsagency advisors

» arrangesorientation for staff and studentsregarding
rolesand placement expectations

* handlesplacement difficulties, and

» evauatesplacementsand sharesresultswith health
unit and faculty decision-makers.
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|deally the health unit and academic partner should have
an Affiliation Agreement or at a minimum a L etter of
Understanding outlining the expectations of each partner.
Similarly, each partner requirespoliciesto addressliability
issues. Such policiesmust bereviewed onaregular basis
inorder that health unit staff, studentsand the educational
facility areprotected in case of aclaim.

With few exceptions, monetary stipendsare not offered
within the MLHU student placement program. Most
recently, amonthly mileagedlowance of upto $50.00 has
been granted to students having asynthesi sexperience of
threemonthsor more. Studentsworking inthe county and
incurring significant expenses especialy welcomed this
changeinpalicy.

Value Added Through Student Placements

Often, studentsallow the health unit to undertake projects
that otherwise staff would be unableto accommodate due
toinsufficient resources, competing prioritiesor limitedtime.
Interactions with students prompt staff to reflect and
examine organizational practices, and their own waysof
thinking and doing. Encouraging studentsto sharetheir
projects, including resourcesthey have developed and to
present their experiencesat health unit symposiumsor at
team meetingscan provideussful vehiclesfor organizationd
learning.

Providing placements for graduate students may offer
longer-terminvestments. The graduate student’scourse
work, independent study or research can significantly
advance hedlth unit projectsand produce quality products
withmoreimmediate utility. Graduate studentscan bea
valuableresourcefor conducting program evaluations,
reviewsof theliterature, addressing real world research
questionsand providing consultsregarding organizational
development and other management issues. Havingalist
of such projectswell articulated and “ready to go” canbe
instrumental in recruiting graduate students. Where
possible, offering in-kind supportsor asmall stipend can
beattractiveincentivesfor graduate students.

Thisisaneraof early retirements. Recruitment of new staff
through the student placement program isboth strategic
and economically wise. Studentsoffer apool of potential
applicants equipped with the necessary knowledge and
beginning skills to give both the agency and the new
employee a head start. Students can learn rolesin a
supervised setting, while determining if thereisafit with
their career goal's, and the health unit can s multaneously
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assesstheir suitability for employment. Table 3 highlights
how student placements can benefit both the health unit
and students.

Table 3: Value Added Through Student Placements

Health Unit Student/Educational Institution

»  Allows student to experience "real world"/

»  Enhances current and future capacity real time leaming

»  Provides feedback to assess curriculum
adequacy

«  Promotes exposure to new ways of
thinking and doing

»  Supplies a potential pool of new recruits
with health unit experience

» Offers opportunities to integrate theory
into practice

« Offers access to faculty expertise and

» Offers access to practice experts
new resources

Student Experiences at MLHU

A number of different typesof experiencesare provided
ranging from half day observational experiences to
placementsover afull semester or to asynthesisexperience
wherethe student becomesfully integrated into the health
unit. Studentsfrom anumber of disciplines, including
medicine, nuraing, socid work, epidemiology, environmenta
health, heal th sciences and nutrition have had placements.
Themgjority of studentsare undergraduates.

All staff are expected to track time spent with studentsand
to provide feedback about the placement. Students are
dsoinvitedto evauatetheir placement andto providethelr
agency advisor with feedback. Thesedataarevita tothe
student program and assi st the Education Coordinator in
planning andimproving the program.

We have found that atriad partnership between student,
faculty and public hedlth practitioner isan effectivemode.
Negotiating roles for each member of thetriad isvital.
Although, thefaculty advisor isresponsible overal for the
final grade, for most placements the agency advisor
eval uatesthe student’s performance and provideswritten
feedback.

The following describes three exemplars of student
placements:

1. Medical Students

In 2002, agroup of second year UWO medical students
completed a practicum with tykeTALK, a pre-school
speech and language program, administered by Middlesex
L ondon Health Unit. Thestudentsdevel oped aninformation
package on speech and language problemsfor hedlth care
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professionalsand hosted a Saturday morning seminar for
family physiciansto distribute the package. Thisexample
demongrateshow thestudents' project facilitated thehedth
unit’swork, provided a useful resource and extended a
program’sreach.

2. Nursing Students

Each year we provide a 12-week synthesisexperiencefor
at least four, fourth year nursing students. It can be
challenging recruiting studentsfor this placement, asoften,
graduating studentsbelieve they need to consolidateinthe
acute care sector. Wehavefound it beneficial to request
classtimeto promotethis placement and to have aformer
student share their experiences. The agency advisors
referred to aspreceptorsreceiveatwo-hour comprehensive
workshop to preparethem for their rolein working with
students. This interactive workshop facilitated by the
Education Coordinator and Faculty Advisor engages
participantsin problem solving common scenarios and
indudessuchtopicsascoaching, providing feedback, writing
evauations, and devel oping alearning planwith thestudents.
Each preceptor receivesaPreceptor Manua to complement
theworkshop.

Overall, the students have found this a very positive
experience, asevidenced by thefollowing comments:

“.....youget towork independently, but are provided with
guidance. | was given my own assignment of seven
schools”

“ | havelearned agreat dedl.... about what isinvolvedin
health promotion —coordination, communication, politics
(bothinternal and externd), and the great amount of effort
put forth by PHNsto launch aproject or program. The
posshilitiesand chdlengesareendless. ... Itisanextremey
exatingfidd.......

3. Nutrition Students

Since 2001, groupsof fourth year nutrition studentsfrom
Brescia University College conduct a nutrition needs
assessment and an education sess onwith e ementary school
students in a selected number of schools. This project
highlightsthe benefitsof academic and service partnerships.
The students gain practical and relevant community
experience; the schoolsand MLHU receivedatathat is
being used for program planning and service ddivery, and;
a PHRED program of research focusing on childhood
obesity isbeing advanced. Asadirect result of thisproject,
oneschool inalow-income area established abreakfast-
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for-learning program after discovering that 30% of their
students skipped breakfast.

Other Commitments to Student Education

Inadditionto providing placements, staff also provideon-
campusguest lecturesand participatein student seminars
at thehedlthunit. Middlesex-London PHRED Researcher/
Educators spend up to 40% of their timeteaching. Some
health unit managershave assumed aone-semester faculty
role. Thismode can beespecidly beneficia inpromoting
apublic health agendaand relevant course content within
thecurriculum, andin providing expertsin thefield when
faculty resourcesarelimited. Two modelsof remuneration
have been utilized: 1) thehedlth unitisreimbursed for the
timerequired, and 2) in exchange, equivaent timeismade
availableto the health unit by faculty for consultations,
research, workshopsetc.

Challenges

Aswith any endeavor, challengesdo occur. Therehave
been examples of conflict including situations of
interpersonal friction between the student and agency
advisor and where student and agency expectationshave
differed. Althoughinfrequent, itisimperativeto have
guiddinesand principlesdevel oped proactively to ded with
such occurrences. Idedlly as a first step, conflict is
addressed directly by the student and agency advisor. The
Education Coordinator and faculty areavailableto act as
resources. Thishighlightstheimportanceof ensuringagood
fit with the student, agency advisor and placement, and a
consistent philosophy of teaching and learning between
the health unit and educational institution. For some
placementssuch asfor graduate studentsand the Nursing
Preceptor Program, the prospective student and agency
advisor meet prior to the experience to determine the
suitability of the placement. The Education Coordinator is
alsoavailableonaregular basisfor consultation withthe
agency advisor and the student.

Other chalengesincludeillnesson the part of the student
or agency advisor, aninappropriate placement or agroup
of studentswho do not work well together. Thereisan
ongoing need to advisefaculty of changing practicetrends,
including role expectations of health unit staff to ensure
that such changesareaccurately reflected inthecurriculum
and in placement requests.

There can be periods of decreased interest in taking
students. Itiscritical to exploretherationalebehind this
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occurrence. In our setting, reductions occur for many
reasonssuch as: ateam’sincreased workload, changesin
personnel, individual or team stress, restructuring, lack of
feedback from faculty and/or the Education Coordinator,
lack of recognition of previousefforts, and sudent overload
etc. Dueto staff attrition and new assignments, some
advisorsare subject to burnout dueto multipleassgnments
with students. If quality placementsareto bedelivered, it
isimportant to respect these realities and to let faculty
advisorsknow whet isfeasble, and whenamorefavourable
environment isexpected.

Increased enrolment in health care programs has created
anincreased demand for student placements, whichinturn
placesagreater demand on health unit staff. Because of
the heavy demand for placements, we have encouraged
area health units to open their doors and specifically
suggested that the UWO School of Nursing seek out other
hedlth unit placementsin the southwest, aswell asexplore
other community-based opportunities. Many partnerscan
enrichthestudents’ learning.

New Directions

Working with students can be both personaly rewarding,
challenging and time consuming. Hence, to maximizeour
impact asmuch aspossible, weareincreasingly focusing
oninfluencing curriculum and providing placementsthat are
consstent with health unit needs. Thisincreasng shifttoa
curriculum focusisespecially timely asacollaborative
nursing program between collegeand university faculty is
being devel oped andimplemented and asatelliteto UWO's
medical school is opening. Similar opportunities for
involvement in curriculum devel opment exist acrossthe
province.

We arelooking at creative waysto make studentsaware
of learning opportunitieswithinthehedth unit by providing
sufficient information to assist studentsin selecting their
placements. A moduleiscurrently being developed for
posting on our website.

Lessons Learned/Recommendations

Wehaveidentified anumber of “lessonslearned” from our
experiencesand offer thefollowing asrecommendations
for othersto consider:

1. Initiatedialogueand explorelinkageswith potential
academic partners.

2. ldentify aconsstent hedthunit contact tofacilitateall
student placements.
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10.
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12.

13.

14.

15.

16.

Ensure that the health unit contact is up to date
regarding changesin curriculum, and placement needs
and has opportunity to provideinput for curriculum
renewal and devel opment.

Allow sufficient timeto plan placementsand torecruit
gff.

Maintainregular contact with faculty.

Provide opportunitiesfor faculty development e.g.
orientation for new faculty, placementsor short-term
employment.

Ensurethat thereisagood fit between the student’s
learning objectives and the needs of the health unit.

Articulate clear role expectations for the agency
advisor and thefaculty advisor.

Plan for the unexpected, e.g., have back-up
placementsand agency advisors.

L egitimizetheroleof mentoring studentsand provide
the necessary time and infrastructure supportse.g.
reduced assignment, orientation and “ mentoring the
mentor”.

Check inwith agency advisorson aregular basisto
ensurethat expectationsare being met and thereare
no surprises, e.g., failing student.

Provide opportunitiesfor sudentsto disseminatetheir
projectsand sharetheir experiences.

Eva uate placementsfrom the students' and agency
advisors perspectives, debrief with participantsand
modify placements as needed in consultation with
faculty colleagues.

Explore with your academic partner(s) how to
recognize staff who provide student learning
opportunities, e.g., reduced tuition for a course,
research day or campus workshop; certificate of
merit; reception; acknowledgedin agency and campus
newsdl etters; gift certificate for campus bookstore;
documented on annual performancereview etc.

Develop a roster of potential graduate student
placements.

Shareresourceswith others, avoid reinventing the
whee and customi ze resourcesdevel oped by others,
e.g., orientation outlines, eval uation tool Setc.

17. Identify opportunitiesto engagefaculty in hedth unit
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activities, e.g., consultations, workshops, research
etc.
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An Invitation

Education/Student Placement Coordinatorsin each of the
five PHRED Programshaveformed anetwork, known as
PHRED-Connection. The purpose of the network isto
provide an opportunity to shareideasand resourcesand to
explorewaysto work collaboratively on common projects.
Recognizing that the PHRED Program iscommitted to
disseminating effective public health practices, Education/
Student Placement Coordinatorsfrom other hedlth unitsare
invited to link with the network by contacting NicoleRitz at
905-546-2424 ext. 4648 or by email nritz@hamilton.ca

Summary

Inconclusion, the PHRED Program ashighlighted through
our experiences playsasignificant rolein educating future
practitioners by providing learning opportunities,
participating in classroom teaching and in influencing
curriculum at both the undergraduate and graduate level .
The impact is strengthened and the students’ learning
enriched by theinvolvement of others. Indeed, thestudents,
their educationad ingtitutionsand the hedth unit all benefit.
Participating in student education is essential and an
important investment in Ontario’sfuture publichedth system.
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Summary of Reportable Diseases in Ontario - May, 2003

| Population AIDS Campylo, | Chicken- | Chlamydia Enceph / GAS Gonorrhea
Health Units by Region 2001 pox Meningitis
17 21 1

Algoma 117,200
North Bay 92,950 54 10
Northwestern 75,085 21 14 5 1
Porcupine 84,755 2 44 11 1
Sudbury 188,365 1 9 22 1 3
Thunder Bay 152,800 1 26 1 1
Timiskaming ‘ 35,335
145 p0a] 001 0 7l @0 7]
Eastern Ontario 185,975 2 6 13 1 1
Hastings & Prince Edward 150,805 1 10 22 2
Kingston, Frontenac & Lennox 178,065 26 1 2
Leeds, Grenville & Lanark 159,100 1 2
Ottawa 774,070 12 259 99 1 4 11
Renfrew ‘ 96,465 1 6
166
Durham 506,900 7 148 59 2 3 5
Haliburton-Kawartha 161,770 3 13 2 1
M uskoka-Parry Sound 80,500 2 2 7
Peel 988,950 14 518 130 6 1 22
Peterborough 125,860 1 27 14 2
Simcoe 377,030 2 53 2 2
Toronto -total 2,481,495 2 66 474 525 10 9 136
North 15 66 119 1 3 14
South 2 23 92 167 6 2 68
East 14 171 159 1 2 26
West 14 145 80 2 2 28
York ‘ 728,