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A tuberculin survey of aIl public school students in Grades 6 and 10 in 

a defined geographical area was conducted in the school year of 1987/88, ta 

estimate the prevalence and the detenninants of tuberculous infection. 

students completed a questionnaire, arrl were simultaneously skin tested with 

PPD-T (standard) and PPD-B (Battey). Of the 2939 Grade 6 students, 2408 

(81%) participated, as did 983 (60%) of the 1636 Grade 10 students. 

Reactions ta PPD-T of lOmm or IOC>re were seen in 5.1% of the Grade 6 

students, and 10.4% of the Grade 10 students. sensitivity ta PPD-B accounted 

for 20-30% of all tuberculin reactions in the 5-9mm range, but less than 7% 

of larger re.:lctions. Prevalence of reactions was much higher in the foreign 

barn, especially those who had immigrated from tuberculous endemic areas at 

a later age. Arnong Canadian barn, J3(X; vaccination was an important cause of 

false fDsitlve reactions up ta llmm, and the annual incidence of infection 

had dcclinod by 4.6% annually. Indices of socioeconornic status were 

Siollificantly assœiated with tuberculin reactivity among the canadian barn 

studcnts but fDtential exposure in the community, because of residence in 

neighbourhocx:ls, or attendance at schools, characterized by an increased 

proportion of innnigrants from tuberculous endemic areas, was not associated 

with increased prevalence of tuberculous infection. 
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Un dépistage tuberculinique a eté effectue au cours de l'annee scolaitL' 

1987-88 dans une géographique definie chez tous les eleves de {.ie ct 10c 

années des écoles publiques afin d' evaluer la prevalence et les facteurs 

déterminants de l'infection tuberculeuse. Les eleves ont rempli lm qucst"lOn

na ire et subi une eprewe cutanée au PP[}-T (standard), et au l'Pl}-I\ 

(Battey). Panni les 2939 eleves de 6e annee, 2408 (81%) ont partIcipe, ainsI 

que 983 de 1636 (60%) eleves de 10e année. On a observé des reactions au 

PPD-T de lOItlm ou plus chez 5.11, dt' éleves de 6e annee ct 10.4% des clcves 

de 10e annee. la sensibilité au PPIr-B expllquait 20-30% des reac..tions de :, ù 

9 mm, mais moins de T'ô des reactions plus etendues. ta prcvalcncc et(lit plwj 

élévee chez ceux qul ont immlgre a un âge plus avance, des rT'qlOllS ou Ici 

tuberculose est toujours endernique. Chez les sUJcts nes dU Cll1ddd, \,1 

vaccination au J3(X; etait une lTIlpOrtante cause de fausses rC<"1ctions PŒ;jtlVC'!, 
jusqu'à llmm, et l'incidence annuelle de l'Infection ,w,llt dIminue de 4.()';, 

par annee. Les indices de statut socio-economl.que t lu·ent asr;ocies a 

l'allergie tuberculinique, chez les eleves nes au Cél.l1dda, nUlS le l,lit oe 
résider dans un quartier, ou de frequenter une ecole caracterises rlclr une 

large proportion d'immigrants provenant des regions ou la tuberc,üosc est 

endemique, ce qui augmente le risque d'exp:>sition a la tubercul()C"~, n'a pas 

été associe à une hausse de la prevalenœ de l'infection. 
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'The initial idea for this project came fram an investigation, corrlucted 

in early 1987 by the staff of the Montreal Chest Hospital, of the contacts 

at work of an irrrrnigrant with active tuberculosis. A nurnber of problerns and 

questions arase as a result of this investigation, such as the expected 

prevalence of tuŒ.. .. -culin reactivity arrong young adults who were foreign barn 

or carndian barn, and the causes of false positive reactions such as prior 

sa; vaccination, and sensitlzation to atypical Mycobacteria. From May to 

July 1987, the deslgn, and memodol<XJY were fomulated, and the protocol 

written, Wlth suggestions and advice from Professors Becklake and Hanley. As 

wc) l, Russ wi lkins offered a nurnber of suggestions regarding questionnaire 

design, and the use of census data to further characterize 

urlividuals. Funding was sought from the Royal Edward Foundation, and 

support requcsted from Connaught L:ùx)rataries in providing aIl PPD-T and 

PP[)-B frœ of charge. Approval from the Royal Edwarù FOtmdation was obtained 

in August, 1987, and ln Septernber from Connaught:. Pennission was sought from 

tJ1C schoo l and h~l.l th sector authori ties beg' inning in ear l y September, 

19!rJ. B. Vlssandjee WdS hired as coordinator in mid-September, and data 

gathering was in1 tlatEo.'Cl by the end of September. D::mna Amyot was hired in 

carly January at which time the testlng schedule was accelerated, ta be 

completed by early May, 1988. Data entry was completed by mid-May, although 

VenflGltiGll ot BCG vaccinai..::ion was not completed until the end of August, 

10B8. Huss \vllkms providecl aIl the census data used in this project. Data 

,mllysls WdS completed by ~r, 1988, and the wrlt:ing of the report has 

proc~cd dt a Vdt-lable pace since then. 

original contriWtion: 

The dE'$lgn of the project is sbrple; namely a census survey in two age 

groups, in a defined gec:qraphical area. Previous tuberculin surveys, despite 

participation rates of less than 50% r have not characterized 

non-r:xu-t] C lp<-""mts, and the estimates of prevalence rah'>.S and their 

ctetermlnant.s may have bee.n biased because of these high non-parbcipation 

rdtes. P"drticipatlon was improved in mis sm:vey ard detaiJ ed analysis of 

the potentinl blas due to those who did not participate, re'/eaIed that bias 

WilS unlikely. 'Ille use of census data to characterize md.ividuals with 
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tuberculin reactivity is original, and biologically justified since tllC 

study question related to conununity factors in the transmission of tlüs 

contagious disease. 'The use of œ.nsus data also provided additiol\."1l 

infonnation ta that which could be gathered by neans of irxiividual 

questionnaire. In this survey the twa wajor causes of faise positivc 

reactions; namely sensitivity ta PPD-B am BCX; vaccination, h.."\ve bcen 

carefully rneasured in an effort ta provide a more precise estimate ot 

tuberculous infection. This measurement has provided new information 

regardinJ the effect of remote sa::; vacx::ination on tuberculin reactivity, as 

weIl as the determinants of sensitivity ta PPD-B in Montreal. 

The major original findings are that certain socioeconomic indices of 

the neighl::ourhcod, particularly those related ta the qua lit Y of housing are 

associated with tuberculin .ceactivity, although not those relating ta annlk"11 

incarne. As well, t.~e effect of J:3(X; vacclTlation after an interval of 10 to 1") 

years has been described in a large mnnber of subjects. FiJldlly this is the 

first study to address the question of the impact of contact with 

tuberculous infected immigrants 111 the corrununi ty or schools, on preva lenlX' 

of tuberculin reactivity among Ilative barn calladian children. 

Resume: 

The author has received training, and lS œrtified as a specialist 

physician in InternaI and Pulmonary Medicine. His interest in tlüx'rc--ulosis 

began in 1981, during a two and a half year contract as d Con.sultant 

physician Wlth the Ministry of Health in Lesotho, southem Afrlcd. 'Ihis h.1S 

continued, through the developrnent of a tuberc...--ulosis clinic at t JI!' MontrCcll 

Cllest Hospital, and more recently as a Consultant for the tut.lCrculosis 

control programme for the Incl ian population in NortherT1 Quebec. 
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1 

'llle irx::iderK:le of tubercul06is has been slowly decli.ni.rg in the Western 

wrld for aver a century, alt:hc:u;Jh it is still a major cause of lOOrbidity 

am llDrtality in the rest of the wrld. Extensive investigation of Ws 

disease has inproved ~ of bath the pathogenesis am the 

epidemiology, am thereby lead ta a nurnber of effective oantrol 

measureB. IUt within thls past decade the in:::idenoe of tuberculosis in the 

USA bas oeased to decline arrl in certain states has ~. 'Ibis increase 

has been seen principally in large urban centres, am the exact cause is 

unknown, resulti.rg in reawaJœ.ned interest in this fascinati.rg disease. 'lbree 

possible explanations for this ~ have been proposed. 'l\1berculosis 

has traditionally been considered a disease of poverty, an:! although the 

scientific basis for this belief is lack.i.n;J, the recent rise may be due to 

the effect of worsenin;J socioeconcxnic corrlitions for a large proportion of 

the American pop.àation. Secorrlly, it is increasirgly evident that those who 

bec:x:ine infecte.d with hlUlléln iInmunodeficiency virus (HIV) are at significantly 

i.rx::reased risk to develop active disease if they are tuberculin reactors. 

As the HIV epidemic spreads this may lead te a secorrl epidemic of 

tuberculosis. Finally, the iocidence of tuberculosis is still very high in 

IOC>St of the developin:;J world, 50 that immigrants frcm these areas are at 

i.rx::reased risk to develop reacti vat ion of latent or donnant in.{ation even 

decades after inunigration. 'Ihis excess norl:>idity contribltes significantly 

to averall incidence even if the proportion of the pop..1lation is small, but 

whether Ws also leads te i.rx::reased risk of disease in the native barn 

population is l1I'11moim. 

In ~ebec, as in the rest of canada, incidence of tubercul06is has 

declined steadily over the past decade. HcMever in l-klntreal overall 

in:::idence has rernairm steady over tlle past tell years, an:! has actually 

i.rx::reased in saœ quartiers. '.Ihis in::icle.roa raJ'ges fran 3 to 24 per 100,000 

in different areas of the city, an:1 three preval~ surveys allD~ I-bntreal 

sdlooldùldren, con:iucted s.in:le 1974, have all fourrl significant diffe.ren:;es 

in the prevalerx:e of tuberculous infection in different quartiers. Tc 

investigate these differeI"CeS, a cross-sectional survey of the prevalence of 
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tuberculin reactivity was corrlucted aIOOnJ schooIdùIdren in Grades 6 arrl 10, 

am y~ adult workers, aged 18-25. 'Ihe effect of prior In; vaccination, 

arrl sensitivity ta PPD-B were rneàSUred as potential causes of false positive 

tubercul in reactions. 'Ihe detenninants of tuberculous infection that were 

assessed included: tuberculosis rates in the country of origin of the 

students and their parents, and the age of llmnigration, socioeconomic 

status, and livinJ in neighbourhocx:1s, going ta school, or work.i.nJ with 

inunigrants fram tuberculous erxiemic countries. 

'The survey among the schoolc::hildren of Grades 6 arrl 10 corrprises the 

subject of this thesis. 
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2,1 PN.IH:GENESIS AND 'IRANSMISSIœ: 

Certain unusual aspects of the pathogenesis of tube.rcul.osis O)flfourrl 

both unierst:aniirg ard cantrol of this djsease • Infection may be aCXlllired at 

a YO\lJl;J age anj remain donnant wit.l1a1t synptans or signs, only te reactivate 

many years later .in adult life, causin:J clinical illness arxi transmission of 

infection te ethers (canstock 1974). cnly 10% of those infect.OO will ever 

develq> disease, rut identification of those in wha:n this will hawen, or 

when, is net yet possible, so that treat:ment of all those infected is the 

only preventive treatment available. Prevention of infection through 

reduction of transmission would be IOOre efficient for prevention of disease, 

but this would require a rore c:x::rrplete urrlerstarrlirg of the factors 

influenci.rg transmission t.han is currently kI'nm. 

Tubercul.osis is spread al.Ioost exclusively by the airbome route by 

patients with active, usually cavitary, p..ù.nonary disease (GrzybcMski 1980, 

Riley 1962, Styblo 1980). Infection can be acquired through inhalation of a 

sirqle bacillus (Riley 1962). Factors considered important in the 

transmission include the infectiousness of the patient (the "in:lex case"), 

the susceptibility of those exposed (the "contacts"), the nature arrl extent 

of the exposure, am the environment in which exposure cxx:urs. 

Infectiousness of the Wex case is detennined by the extent of the 

puJ.Ioonary djsease (Chapnan 1964), is i.rx:reased if there are cavities 

(GrzbovJski 1980) am is best irrlicat.ed by the preserx::e of acid fast bacilli 

seen on direct microscx>pic examination of a splturn ~ (capewell 1984, 

Rose 1979). In one survey, 65% of children exposed te sm=ar positive irrlex 

cases became infected c:x:mq;ared te only 27% of children exposed te snear 

negative, culture positive cases (Styblo 1980). Contagiousness is also 

greater ruwng y()l..lDJer patients, males, arrl those who CXXlgh nore frequently 

(capewell 1984). Even after considerin:J these factors cx:>ntagiousœss re.nains 

highly variable. In a report sumnarizin:J a large series of cx:>ntacl 

investigations of ~ positive irrlex cases, patients coold be divided into 

two groups: JOOSt had infected few or none of their contacts, while a srnaller 

group were responsible for infectin:J a large rrurnber of contacts (Snider 

1985) • 
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Despite the fact tJ!at inhalation of anJ.y one bacillus is sufficient to 

bea:Ine infectErl, tubr;rcluosis is rot oonsidered highly rontagious (Canstock 

1974). In JOOSt i.Jlsi~s of infection, exposure bas been prolorqErl (capewell 

1984). '!hase l t..rirg in the same ha1sehold are JOOSt at risk particu1arly 

those sleepirq in the saIne roan (Rose 1979). '!he risk for casual contacts 

sud1 as neighbours or at work bas been estimated to be less than one-third 

that for household contacts (Capewell 1984, Rose 1979). For instance, in a 

rut:d1 survey of contacts of snear positive cases, 55% of those livirg in the 

saIne hoosehuld were Wec:::ted cœp:tred ta OIÙy 5% of casual oontacts (Styblo 

1980). 

Aquisition of infection once e>qJOSeCl is detennined mainly by the prior 

infection btatus of the rontact (Cœlstock 1974, Grzyba.olsk.i 1980). '!he 

likelihood is reduced if they have been previously infected with atypical 

Mycobacteria (Filwards 1973), but is unaltered by BCG vaccination (SUtherlarrl 

1979). 'lheoretically aU non-infected persons, irrespective of age should be 

equally at risk ta acquire infection if exposed, but a recent analysis by 

Styblo refutes this concept (Styblo 1978). In 1910, the prevalence of 

tuberculous infection in Hollarrl aIOOl"g those aged 50 years, was 86%, of whom 

68% had been inf,octed by the age of 9, arrl 89% by the age of 19. In 1955 the 

prevalence of infection had fallen to only 2.2% aIOOrq those agErl 50, but of 

those infected, two-thirds had becane infected by the age of 9, arrl 86% by 

the age of 19 (Styblo 1978). It is net knc:Mn if this is because yO\lIl;Jer 

persans are m:>re susceptible, or sinply that as children, they have 

household exposure to their infected parents am older relatives which 

ceases as they became adults. In either case if an in::lividual is net 

infect:aj at the age of 25, the probability of becxinin:J infecte.d subsequently 

is very ION. 

'Ihe envirorunent in which e:xposure occurs is alse iIrportant, as the 

tubercle bacillus is readily killed by dryiN;J am sunlight (pio 1984, Riley 

1970), or by ultra-violet radiation (Riley 1962). One outbreak occurred on a 

US ship in which one irrlex case infected 146 ethers, six of whan developed 

active disease; the high rate of spread was attributed ta the closed 

ventilation syr'tem in whieb the air was sinply :recirculated (Houk 1968) • 

Progression fran primary infection te djsease is affecte1 by a mnnber of 

factors, includirq age, genier, genetic factors, intercurrent illness, 
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amount of exposure arxi resultant dosage of infection (Grzybowski 1975) am 

intel:val since exposure. Age is the l'OCISt ilnportant factor; children urrler 4 

years are at greatest risk of developing disease, and have the highcst. 

case-fatality rates (Comstock 1974, Grzyl:lcMski 1964). Incidence is lCM 

between the ages of 8 and 13, then increases dur i~ adolescence up ta the 

age of 25-30, is low through middle age until it rises in the last decadcs 

of life. Fernales are more at risk during adolescence, but in old age l1k:lles 

predorninate (Grzyl:::>avski 1964). '!he size of tuberculin reaction correlatcs 

with risk of subsequent disease, as was found in two large prospective 

studies. Among approximately 200 , 000 residents of Southem 100ia (Madrds 

1979) and among 1.1 million TTS Navy recruits (Edwaros 1973) follo.ved 

prospecti vely for 4-5 years atter tuberculin testing, subsequent r isk of 

tuberculous disease was directly relnted to size of tuberculin reaction. 

'!he roll? of hereditary factors in detemining risk of reac."tivation is 

unelE';:u' as there is conflicting evidence as seen in Table 1. It is only 

among the Inuit that there is unequivocally inereased risk. 

TABlE 2-1: RFACl'lVATICN RATES FOR 'lUBERCULIN REACIURS 
Evideœe for raIe of genetic factors. 

IDeation Year ~ation Years Raœ Rate/100,000 
(Ref~) Follar.m (Annual) 

Dernnark 1950 286,000 12 White 29 
(61) 
Britain 1960 21,957 15 White 79 
(18) 
US (Navy) 1958 68,824 4 White 78 
(44) Black 91 

Hispanie 195 

S. 1ndia 1950 9,979 12 1ndia 94 
(H2) 
SE USA 1960 White 43 
(30) Black 76 

Puerto Rico 1960 82,269 White 91 
(33) Black 87 

Greenlarxi 1970 1,380 6 Inuit 725 
(73) 
Alaska 1974 540 6 Inuit 936 
(34) 
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In a Scottish survey, 11% of close contacts of smear positive cases 

developed disease cornpared to only 1. 6% of casual contacts (capewell 1984), 

while a similar survey found that only 0.3% of casual contacts had disease 

at the time of contact tracing, compared to 2-3% of household contacts 

(B.T.S. 1978). Of those who reactivate, 80% will do 50 in the first 1-2 

years (Time table of TB 1948), but reactivation caTI occur up ta 40-50 years 

later (Grzybawski 1964). 'Ihis means that those who are infected in their 

youth represent a mobile reservoir of infection, who pose a risk bath ta 

themsel ves and their communities throughout their lives. 

2.2 mCKGRaJND 'IO '!HE S'IUDY MEDIOOOIJXY: 'IUBERCIJLIN SKIN ~: 

TUberculous infection is detected by the occurrence of a significant 

indurdtion in response ta the intraderma.l injection of purified prote in 

derivative - PPD, derived from culture of M.TB (A.T.S 1981). '!he tuberculin 

skin test hds been a major taol in epidemiological research in tuberculosis, 

and has been validated in IPany different population and age groups (Snider 

1982). 'llle Mantoux test is the currently accepted standard and consists of 

the intradennal injection of 5 tuberculin units of PPD-T (purified protein 

derivative - tuberculin) , with the measurement of the resulting induration 

48-72 hours Jater (A'IS 1981, D.lboczy 1960). This test is bath more sensitive 

and specifie compared to other teclmiques such as the multi-puncture test, 

or Tine test (BTS 1982), but still has two major problems: variability and 

false positive reactions. 

2.2.1 Variability: 

The variability of the test is due bath to biologie variation, and to 

hurnan error in administration and/or reading. Chaparas found that two 

MclIltoux tests applied simultaneously to bath anns varied by 1-4 1lIDl in 30% of 

1036 subjects, and by 5mm or more in 2.5% (Clmparas 1985). In a smlar 

study, Rudd reported 5% discordance in reaction size (Rudd 1982), but on the 

other hand, lbnaldson found 100% concordance between reactions ta two 

M...-mtoux tests placed one week apart (Conaldson 1978). 'This variability is 

greater in the elderly (Ferez 1985), and the skin tests can revert to 

negative over time (Tager 1985, Houk 1963). Grzyl.:x:Mski found that, among 
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subjects aged 20 or younger, 22% with a positive test were negative when 

retested one year later (Grzyb<:Mski 1964). others have aIse described this 

reversion (Houk 1968), and even re-reversion (Tager 1985). Errors in 

technique of administration, even if relatively major, will not result 111 

major changes in reaction sizes (Rhoades 1980). On the other hardi enurs in 

reacling may result in major discrepancies of as much as 10-15rnm (11cùr11k111 

1964), while in another study paired readers differed by a mean of 2.4 rrun, 

and usirg a cut-off of 10 IlU1l there was disagreerrent between them in 4. J "0 of 

cases (Ferez 1985). In SlIIIlIlIëll:Y, misclassification errors in readu1Cj can lx'! 

minimized by careful training, am by setting t.l'J.e criteria for a positive 

test high enough. 

2.2.2 False ~itive reactioos due to ocr; vaccination. 

Prior BŒ vaccination will interfere with interpretation of the tubercu) in 

test, because a varia'ble number of vaccinated irdividuals will have cl 

significant reaction on account of this. Table 2 surnmarizes the ITl<."1jor 

firxtings of 7 investigations of the effect of 8(X; on tubercul in 

reactivity. It can be seen that post-vaccinal tuberculin reactivity lS 

IDfluenced by the age at which it is given, the route of adnunistratian, and 

the interval between vaccination and testing. In studies of persans BCG 

vaccinated at birth, rnost persans were negative, and IllélXimal reactlOn varioJ 

fram only 9rnm (Joncas 1975), or llmm (Lifsdütz 1965) to 16rmn (Marges 

1965). But for those vac:cinated at school entry there are no such simple 

guidelines. Ta date the longest interval fram vaccmation ta testing rus 

been 5 years, except for the study by Cornstock who reported that arnong 6] 

Navy personnel tuberculin tested 8-17 years post-vaccinatlOn, m--1Ximal 

reaction was 17 mm (Comstock 1971). 



\ 

Author 
Year 

Lifschitz 
1965 

Margus 
1965 

Iarrli 
1967 

Guld 
1968 

Comstock 
1971 

Joncas 
1975 

randi 
1983 

Bahr 
1987 

1# SUbjects 

250 

758 
241 

26 
24 

437 
67 

248 

826 

129 

68 
86 
79 

87 
90 

1200 

ocr; Iœthod!age given 1Y:je tested %PID lOt Max 

Puncture/Birth 

Intrader.mal/Birth 
Intradermal/13 yrs 

Intrader.maI/18-20 yrs 
Puncture/18-20 yrs 

Intradermal/15 yrs 
Puncturej15 yrs 

Puncturej15 yrs 

IntradermaIj5 yrs 

Puncture/6-17 yrs 

Scarrification(birth 
Scarrif/birth & 6 yrs 
Scarrificationj6 yrs 

Intradermal/17-20 yrs 
Puncturej17-2Oyrs 

IntradermaIj4-5 yrs 

Intradermal/4-5 yrs 

1yr 

7-24 mes 
14 yrs 

18-20 yrs 
18-20 yrs 

15 yrs 
15 yrs 

16 yrs 
17 yrs 

10 yrs 

18-20 yrs 

1yr 
7 yrs 
7 yrs 

o 

7% 
14% 

100% 
58% 

99% 
65% 

65% 
52% 

95% 

16% 

42% 
78% 
67% 

17-20 yrs 99% 
19-21 yrs 49% 

9-10 yrs \ 
\ 5-9: 47% 
/ 10+: 35% 

13-14 yrs / 

9 

20 
20 

30 

17 

Il 
20 
20 

8 

l3CX; vaccination was given ta more than half of those borrl in Quebec 

between 1940 and 1976 (Frappier 1971). Up ta 100,000 vaccinations were given 

annually (FQ 1986), am rnany children were vaccinated two or even three 

times. 'Ihjs situation is unique in North America, and while it means that 

verification of vaccination status will be imperative in arder ta interpret 

the results, this also provides an ideal opportunity ta study the effect of 

remote I3(X; vaccination on tuberculin reactivity. 
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2.2.3 False positive 'I\Jbe.rt::ulin reacticns due to infection wit11 

Atypical Mytxbacteria: 

Infections with Mycobacteria other than tuberculosis (MOI'l') 1 are ,1 

frequent cause of positive Mantoux tests in areas of the world where thesc 

infections are highly prevalent (Edwards 1974, Snider 1982). This is l)(~Call~;c 

the protein antigens of MJIT are similar to those of M. Tuberculosis causirq 

cross-reactivity to PPD-T (Judson 1974, Richards 1979). sirnul tancoll!.> 

administration of PPD-T and antigens specifie for the atypical MycorocterÎ<1 

allCMS accurate definition of the prevalence of bath M. TB and MOrr (SmIth 

1964, EdwaDjs 1973). 

'!he geographie distribution and prcqnostie significance of reactivlty to 

one of the atypical antigens was investigated in a large survey of us Navy 

recruits. AlI new recruits were tested with PPD-'I' (tube.rculosis) and PPD-B 

(Battey), which is prepared from Mycobacterium Avnnn Intracellularc 

(MAI). OVer 65% of recruits from the SE USA had significant reactlons to 

PPD-B, corrpared to Iess than 5% in those from the Northem states (F:dwan::ls 

1969). Among those with reactions ta PPIrI' measuring' 5-11 nnn (doubUul 

reactions), the incidence of tuberculosis over the next four years Wé1S 

associated with the relative sizes of reactions to these two antigens. Among 

irrlividuals whose reactions ta PPD-B exceeded their simultaneous reactions 

ta PPD-T incidence of tuberculosis was significantIy la.ver thdn among thoso 

whose reaction to PPD-T was equal or greater t.han ta PPD-B. A liH"gcr 

reaction to PPD-B implied sorne protective effect of infection with MAl 

because the incidence of tuberculosis was even la.ver than among those wlth 

no reac..'tion to ei ther antigen. In those who had reactians to PPD-T over 11 

nun, the subsequent incidence of tuberculous disease was high irre.specti ve of 

the size of the accornpanying PPD-B reaction (Edwards 1973) . 

'Ille ilnportance of MJIT as a cause of faise posi tj ve reactions to PPD-'I' in 

Canada has been investigated in three studies: Jeanes et al surveyed ovor 

25,000 young canadians in the late 1960's using PPD-G (for M. ScrofuJaceum), 

arrl found that reactions ta PPD-G were 3-4 tllTleS more prevalent tlk,n 

reactions to PPD-T. Of the subjects Wlth reactions to PPD-'I' of ')-9 mm, 

alItost 50% had larger reactions to PPCH:;, as did 30% of thoc-...,€ with PPD-'r 

m=asuring 10-14mm, 17% of those with PID-'I' rreasurin:J 15-19, ard only 5% ot 

those with PPD-T of 20mm or more (Jeanes 1969). In the S<lIT'e survey 5, 000 
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students were tested with PPD-'l' and PPD-B, am of these 37% of those with 

PPD-'I' of 5-9 mm had larger PPD-B, as did 14% of those with PPD-T ot" lO-14mrn, 

and 5% of those with PPD-S of 15-19rnm, but none of those with PPD-T over 

20rrun (Jeanes 1969). AmoTB residents of British Columbia, prevalence of 

reactiv1ty to PPD-G was 3-4 t.irnes higher than to PPD--T and about twice as 

prevalent as reactivlty to PPD-B (Robakiewicz 1974). In a 1974 survey in 

Montreal aJOOTB first Grade schoolchi ldren, prevalence of sensitivity to 

PPD-G was 5% compared to 2.5% for PPD-B and 1.4% for PPD-T. Of 21 children 

with PPD-T measuriTB 5-9mm anly 5 (24%) had larger reaction ta the atypical 

antigen. (Brickman 1974) 

From these studles i t lS clear that as prevalence of tuberculous infection 

declmes, the 1111pOrtance of r-DIT as a cause of a false fOsitive tuberculin 

test increasp..s. In the studies mentioned above, this cross-reactivity was 

responsible for a significant proportion of reactions in the range 

traditionally considered 'doubtful' 1 but was less irnp:ntant as a cause of 

large.r reactlOns. HCMever these studies were conducted at a time when far 

fewer canadlans travelled ta areas endemic for MJIT such as the SE USA. OVer 

the last two decades i t has becolœ cornmonplace for residents of Quebec to 

vlsit the Southern states and the effect of this travel on subsequent 

reactiv1ty to atypical antigens such as PPD-B is not known. As well the 

prevalence of sensitivity ta PPD-G arnong D..ltch schoolchildren has risen from 

3% in 1965 to almost 20% in 1985 (Bleiker 1987), a phenomenon which is 

totally unexplained. The epidemiology of MJIT is not weIl understood, and 

changes ln the prevalence of sensitivity to atypical antigens roay occur 

unprechctably, p::ltentlally causiTB a significant increase in the nurnbe.r of 

false positive reactions seen, 50 that dual testing remains important even 

in an area not considered enclemic for IDIT. 

2.2.4 Adverse effa..."'t.s: 

The tuberculin test i5 rerrarkably saf~. In a major review Snider concluded 

that there was no evidence of roajor allergie reactions such as anaphylaxis 

(Snider 1982). Approxl.IDately 1-2% of those with reactivity will have 

vesiculatlon and even ulceration, but this will heal withaut scarring. 

Lymphang i tis has been reported (Morrison 1984), but there are no reports of 

more serious systemic or longtenn effects (A'IS 1981) • 



11 

2.3 Bac:kgrwrrl ta the stuiy met:habl.ogy - SIIIall ama analysis: 

A number of stuiies have been plblished reoently usirq small area 

analysis to address suc:h diverse questioos as causes of caJ"X)eI" lOOrtality 

(D:ivies 1980) , infant lIDrtality (Brennan 1978), or health service 

utilization (Rocs 1984). Small area analysis can be usai for descriptive 

studies or for testirg of hYIX>theses (carstairs 1987), partia.ùarly those 

regardirg the association of ecolcqic, enviroruœntal, or cx::mruni ty factors 

such as the association of socioeroncmic status am IrOrtali ty aIOOJ"q ~ in 

F.cli.nbJrgh (Alexarrler 1987). Arx>ther potential use lNOUld be to examine the 

factors, such as quality of housirgf or in::icierx:e of ether diseases, such as 

HIV infection, which affect the spread within a canrrunity of contagious 

diseases such as tuberculosis. 

Sma11 area analysis assigns individuals, or IrOre specifically health 

events, te a unique geograrhical area, such as a census tract. '!he small 

area becarnes the unit of analysis, am the number of health events per small 

area the deperrlant or outccme variable. Inferences on the differerx::es in 

health outcanes between small areas al'W~ based on the dlaracteristics of the 

entire population resident in each sma1l area, information that is usually 

abtained frem census data. It shotùd be eJIPlasizoo that these infererx::es are 

based on irrlirect infonnation, an:l will be valid only if the unit of 

population is srnall an:} re1atively harogeneous 50 that the œnsus 

infonnation acx:::urately characterizes the irrlividuaJ in whc:m the health event 

occurred (carstairs 1981, D3.vies 1980) . 

In the past, the use of census data was limited te broad 

characterization of large population groups, because the census data, am 
health-m::>:rbidity an:llOOrtality œta were based on different pop.llation wüts 

50 that the two sources of data had te be matched manually. In canada the 

postal cxxie can J'lCM be used to assign in:lividuals to census tracts. Usin3 

the irrli vidual ' s postal cx:xle, information regardirx3' that persan 1 s annual 

inc:x::aoo, education, quality of housirg, am other clem:xjra~:tüc am 
socioeconarnic characteristics can be esti.mated with a reasonable degrœ of 

precision, using the data for the census tract, c:c.&Tpiled by statistics 

canada. Census tracts have, on average, pcp..ù.ations of 1500-2500 persans, 

(ie 3-4 city blocks), am. in urban areas are reasonably ~eneous with 

respect te socioeconcmic am ~c status (Wilkins 1985). In Quebec 
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the territories of the of oœlIlmi:ty health units is also defined on the 

basis of census tracts, 50 tnat it is tec:hnically easy, as weIl as 

sociologically justified to IOOrge the blo sources of infonnation. 

'!he major advantage of the use of small area analysis is the ready 

a~ibility arrl very lOIN cast of the data, as it bas already been 

collected an:l c:x:rrpiled by statistics canada. Infonnation concenùIg 

attributes of socioeconcmic status is sensitive, 50 that using a direct 

questionnaire is nore invasive am OOtrusive. As a result, respon:lents may 

be offerrled, or aIraid an:l sa unwillirg te disclose the infonnation. As well 

as further hYPJtheses are generated fran the mi tial analyses, these can be 

assessed by requesting the necessary actlitional information frem statistics 

canada. Finally it seerns biologically sourrl for cx:mnunity data to be used in 

this way, because the study hypothesis relates to the inpact. on the 

residents of certain characteristics of their cœum.mities, namely the 

proportion of invnigrants from tuberculous errlemic countries. 

2.4 El?IIHUOL(X;n::AL ME1\SURES OF 'J.UBERlJIOOIS: 

2.4.1 foi...... -ality: 'Ihis is the nost crude IœaSUre, but obviously of great 

.inp:l~. For instarx:e, in Çuebec in 1985 there were approx..i.lnately 800 

new cases of TB arrl 71 deaths, givinJ a case fatality rate of 8.9% (MSSS,IQ 

1986). However these figures may be inaccurat.e because of variation in 

reportin:.J, inaccuracy of death certificate data (Horg Ken;]), arxi concurrent 

illnesses whidl are in fact responsible for the nortality ascribed te 

tuberculosis (Allan 1981). 

2.4.2 J.tlrt>idity: Prevalerx:e: Prevalenoe surveys in enjemic areas have 

fourrl radiograp1Îc evidence of active disease in as many as 1% of the adult 

population. 'lW-t.h.irds of these, or 0.5-0.7%, will have positive sputum 

cultures for M. tuberculosis, arrl acid fast bacilli are seen on direct smear 

of sputtnn in 0.3% of the population (Fourie 1984) • 

IIx::i.derx::e: A11 foms of disease are IOCJSt canmonly reported. 'Ibis ran;Jes 

frou 12/100,000 in Canada te 300-500/100,000 in many urrler-developErl 

nations. Pu.lnonary disease usually acc:ounts for 80% of incident cases, arxl 
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is often rep::>rted separately because the extra-p.ùm:lnary fonns are net 

contagioos am therefore of less JÙ)lic health significaooe. Bacillary 

status may be reported am refers te the prqx:>rtian of t:hose with p.ù.nnnary 

djsease who are smear positive. '!he annual inciderx:le of new infection in 

dUldren is closely related te the annual i.n:::iden::le of smear positive 

p.ùm:lnary dj::;ease (Mihalescu 1989). '!he i.rx::ic:iena! of JI'el'1in;Jitis an:! miliary 

tuberculosis am:>rg children aged 0-4 years is a cru:le, rut IOOre easil y 

measured, irrlicator of the risk of infection in the cx::mramity. 

2.4.3 Infecticn: Preva1enJe: Prevalen::e of infection is ascertained by 

tuberculin skin testin;J in non-OC(; vacx=inated pop.ùations. '!he irrluration 

size defined as significant will affect the preval~ fOl.1lrl. 'Ibis problem 

is less inportant in det.ermini.rq trerrls in prevaleœ.e either by means of 

nultiple surveys sim..ùtaneously in different age groups, or by repeated 

armual surveys anorg the sarre age group. 

Inci.derDe: Annual i.Jx::iderx:::e of infection, otherwise tenœd the annual 

risk of infection, is the m:>st sensitive irrlicater of the trem of the 

inpict of this disease in a population group (Styblo 1978). It can be 

detennined in one of three ways: 

(i) Repeat surveys in the saIœ in:lividuals at an interval of )-5 years. 

(ii) Multiple surveys (at least 3) in the sarre age group fran the sarre 

popllation usirg the sarre tedmique, done annuall y . '!he lcq root of the 

proportion infected (the prevalence) gives the annual proportion 

infected (the annual incidence). Li.near regression of the annual 

inciderx::e in each group tested gi ves the annmt of cl'laNJe in this 

armual incidence (TSru 1985). 

(iii) si1m.ùtaneous prevalerxJe surveys in rultiple age groJpS CXJU.ld alse 

be used te calcu1ate annual inciélerx::e of infection in each age group, 

am fran this the change in armual i.rx::idence could be calculated usin;J 

regressian. However the risk of infection declines with age (styblo 

1978), as di sCllssed ear lier, confOUJ"rling these cala.ùations. 
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'The importance of tuberculosis as a cause of rnortality and rnorbidity in 

Quebec (MSSS,fQ 1981, canada, the USA (Grzybowski 1964), arrl Western Europe 

(Horwitz 1969, Styblo 1980) began to decline over a century ago, and this 

has accelerate::i dramatically over the last 40 years. In the Netherlands the 

annual risk of infection decl.ine:i by 4% annually fram 1900-1945, and with 

the advent of effective antibiotic therapy this increased to 10% annually 

(Styblo 1980). 'The prevalence of tuberculous infection has alse declined 50 

that currently less than 5% of the population aged under 40 are infected 

(Styblo 1980). '!he annual risk of infection is less than 0.2% per year, and 

is declin.lilCJ by 10% annually, sa that the risk should be halved every five 

years (S~lo 1980, TSRU 1985). 

Postulated reasons for the decline in the pre-antibiotic area include: 

i) increasi.nJ 'herd immunity' meaning that as the rnost susceptible died, 

am:Jng those renaining who were naturally resistant the reactivation rate 

declined (Stead 1988) , H) Improved nutrition leading to increased 

resistance (Edwards 1973, Tverdal 1980), and; iii) Reduced transmission 

because of better housing with less cru.-.tiing, better ventilation and 

lighting (Riley 1961, Olapman 1964). with the advent of effective antibiotic 

therapy afl---er 1945, there has been a further dramatic reduction in 

transmission of infection which bas continued ta this date. since only 10% 

of those infected will develop disease, for this disease to be maiJ1tained in 

a steady state each active case must infect at least 10 others (Styblo 

1980). It has been estimated that a persan with active tu1treated pu!monary 

tuberc'-ùl.osis will infect 10-14 others in a year (Styblo 1980), but in 

several large surveys in the USA and Britain, each active case intected less 

than one other persan on average (snider 1985, Capewell 1964, Rose 1979). 

Much of the decline in the prevalence of infection of tuberculosis can be 

explained by this lav rate of transmission. The low prevalence of infection 

in developed nations means that the vast majority of the population is 

susceptible - ideal conditions for an epidemic. Lincoln reviewed all 

reports of outbreaks up ta 1967, (Lincoln 1965), and emphasized the 

potential hazard of a single highly contagious case in such a large 

unprotected population. Recently there have been nurnerous reports of large 
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outl:>reaks associated with a sin;}le infectious case, which are sUl1I1la.rized in 

Table 2-3. '!he factors leading ta the extensive transmission seen in these 

instances are not urrlerstood, but these reports illustrate the potential 

iIrpact of a sirgle contagious case in a la.v prevalence area. 

Index case 

Bar-man 

School 
teacher 

swllTIming 
pool attendant 

Housewife 

Student 

NuIJi)er of Infected 
Children Adults 

4 27 

46 

108 

32 3 

12 2 

Majority exposed 
in the bar only 

AH students in 
one classroorn 

Contact for 1/2 hr 
weekl y over 9 mas. 

COntact at 1 party 
for 2-3 hours 

All members of one 
extended (Asian) family 

Rowing club 6(2 deaths) Social contact 
president. only 

Rock & Roll Band rnany Attendees at a 
(40 with Disease) single concert 

2.5.2 Highly en:Jemic cn.mtries: 

Year (Ref) 

1983 (70) 

1985 (164) 

1980 (130) 

1986 (12) 

1981 (51) 

1982 (92) 

1965 (6) 

On the other hand jn most developing countries in Asia, Africa am 

Central and South America, tuberculosis is still a major cause of lOOrbidity 

and mortality. Incidence of disease exceeds 250/100,000, prevalence of 

infection exceeds 75% amorq those aged. 25 or oider, am annual incidence of 

infection may exceed 2% in many countries (IUAT ref # 79-88). Furthenrore 

there has been no decline in these figures aver the last 25 years. Problems 

in control include genetic susceptibility, poor housirq am nutrition, am 
little or no access ta lredicai care sa that those with active, contagious 

disease are not being diagnosed. or treated. 
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2.5.3 Recent trerds in North Alœrica 

For more than a century, the l.l1Cidenœ of tuberculosis in the USA had 

been declini.n;J steadily. From 1956 until 1984 incidence declined by 5% 

annually (Snider 1987), but has risen in the past twa successive years (COC 

1988). In New York City alone, annual incidence of new cases increased fram 

1100 in 1981, to 1630 in 1984, ta 2223 in 1986 (stoneburner 1987). Infection 

with rrrv has been irnplicated because the najarity of the excess cases have 

oc:curred in males aged 25-44, am because New York City has accounted for 

almost a thiro of all AILS cases reported ta date in the USA (Snider 

1987). '!he incidence of tuberculous disease among children has failed ta 

decline in B:lltimore (Riley 1976), an:l has risen in NYC (Inselman 1981). 

2.6 KNI.RFAL - IJEM:GWHICS, HEAUI.H INDICES, AND 'lUBERClJI.C1)IS RAns: 

2 • 6. 1 De:nl::xJraI:ircs : 
Montreal, like nany ather North American cities, is comprised of a 

m.nnber of g~phically and d~phically distinct communities. In 

1975. the Quebec health care system was organized inta health districts, or 

Cepartements de Sante Communautaire (œC) and wi thin these into communi ty 

clinics, or Centre Locale de Sante Connnunautaire (CISe). When this was done, 

these distinct cormnunities were recognized and accordingly, the terri tory of 

each ClSC belI1g definErl by the geographical ooundaries of the conununity it 

was to serve. Wilkins, using 1981 Canada census data, published the 

demc:x::JIàphic characteristics of aU 51 ruc territaries in the greater 

Montreal region (Wilkins 1985). Certain demcgraphic characteristics of the 

populations resident in Il of these conmrunities, each served by a different 

CISC, in central Montreal are given in Table 2-4. It can be seen that these 

11 communitles differ with regard te irxtices of socio-economic status as 

weIl as proportion of immigrants. 'Iherefore it is possible to select 

conununities on the basis of oontrasting socioeconomic status and proportion 

of immigrants. 
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TABrE 2-4: ~ OF fl'RA'§ RESTmlI' 

IN 11 erse '.lliHU'lœ 1 ~ OF KHmEAL 
(OsiJg 1981 canada census data (Fn:Ia Wilkins 1985) 

œc Poverty Annual Years Total No. IlTInigrants 
CI.SC Irxiex Incane of sd100l Iq>'n S & E non-

(%) ($) (Yrs) (No. ) Ellrq)e Europe 
œe st llle 
Centre Sld. 56.3 6207 8.4 34920 1140 1340 
Parc Extension 43.8 5621 8.2 30765 17975 3875 
la pte Patrie 36.9 7100 8.8 64950 10250 1970 

œc loG{ 

st. Henri 56.6 5644 8.1 21200 460 490 
st. Louis de Parc 43.9 6228 9.0 43495 16785 4570 
N. D. G. 22.2 10944 11.4 69660 11325 4895 
West::nDunt 6.4 20454 13.1 20050 1785 945 

ose Verdun 
pte st Cllarles 47.2 5406 "'.9 13865 835 840 
Verdun 25.0 8000 9.3 59645 1935 1005 
Cote st. Paul 23.0 7557 8.7 33255 5325 395 
Iasalle 15.8 8467 9.9 52810 9580 2610 

Notes: Poverty Wex: Percent of children livirg belC7N the poverty line 
Annual Incane: Total irx::ane for all residents di videct by total Pop' n. 

2.6.2 Health Inliœs: 

Alorg with these basic deJOOgraIhle data wilkins also examined health 

irrlices such as infant llOrtality arrl life e.xpectancy. He fourd that average 

life expect:ancy in the two poorest reqions, st. Henri arrl Centre-Soo was 10 

years less than that for Wesbtamt, the IOOSt wealthy region (wilkins, 

1985). 'lbere were similar differences in infant IOOrtality (Wilkins, 1985). 

On the basis of these disparities in socioeconcmic status alone, differences 

in incidence arrl p:revalence of tuberculosis may be expected in different 

quartiers of Montreal. 

2.6.3 TUberculosis: 

OVer the p:iSt decade the ~iderx::e of reported tuberculoos disease has 

declined substantially in Q.lebec, alt:hcA1gh as seen in Table 2-5, this has 

rot been the case for M::>ntreal (R2 1981-86). Within Montreal there is an 

8-fold cliffereœe between districts in irx:idence of tuberculosis reported 
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since 1981, am in the three districts reporting the highest incidence this 

rray be increasirq. 

Heal th District 
(ŒC) 

lavaI 
lakeshore 
Ma isonneuve 
VerdlID 
cartierville 
Montreal Gen' l 
ste. Justine 
st. Luc 
'l'ota]s: 

Jobltreal 
QuEhec 

Anrrual ~idern:! of 'l\lbe.rculœis (per 100,000) 
1981 1982 1983 1984 1985 1986 1987 

7.3 2.0 5.5 7. :; 6.7 6.0 3.0 
4.2 4.3 4.2 5.1 2.8 5.1 3.6 
9.8 9.4 7.0 13.2 12.1 4.7 4.7 
7.0 7.5 12.5 11.1 6.5 4.3 5.9 
9.0 8.7 10.4 11.8 10.3 12.1 9.3 

19.4 9.2 12.8 18.5 19.5 22.0 19.0 
11.3 14.8 10.7 16.0 14.7 16.3 20.7 
14.4 10.6 20.6 13.7 20.1 21. 7 22.9 

10.5 9.3 10.1 12.1 11.5 10.8 10.3 
10.2 10.0 9.5 9.0 8.8 7.6 6.3 

(* information fram Min. de Sante, FQ, 1981-1987, see references # 114-9) 

OVer the last 15 years, three surveys of the prevalence of tuberculous 

infection have been conducted among schoolchildren in Montreal. 'As seen in 

'rable 2-6, each reported quite different results, due to differences in the 

population studied, and the technique of tuberculin testing errployed. In the 

survey conduc..ted by Davignon et al, prevalence was reported for foreign-born 

and canadian born stlldents together, while cantin et al studied only 

canadian-born and also excluded those who had received BCXNaccination. Godue 

reportcd prevalence for aIl stlldents and canadian barn separately, but did 

not t:..~ke BCG vaccination into account at aIl. Finally Davignon et al used 5 

'ru of RI'-23 instead of the currently rec:omme.rded 2 'lU, which can falsely 

elevate the number of significant reactions (ATS 1981). AlI three studies 

round sign.l ficant di spari ties in prevalence of tuberculin reactions in 

differe.nt sec-tors of the city. 'Ihese differences were unexplained although 

they cOllld have been be due to differences in SES, or proportion of 

immigrants from tuberculous endemic areas bath in the cornmu.nities and in the 

schools. 
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TABIE 2-6: 'IUBERaJLIN SURVE'iS lN M:NIRFJ\L 

Author Year Pc.pùation Region /tqe grrup Preval.ere of 
(Ref) Infection (%) 

Frappier- 1977/78 8,114 Verdun 5-9 2 
Davignon 10-14 3.5 
(55) 

ste. Justine 5-9 11 
10-14 27 

Mtl. General 5-9 8 
10-14 17 
15-19 48 

cantin 1979/80 2,238 st. Luc 5-6 1.2 * 
(21) 11-12 2.6 

16-17 6.4 

Godue 1981/82 691 st. louis 5-6 2.8 (1. 4) ** 
(58) de Parc 11-12 6.5 (1. 4) 

16-17 17.3 (2. 7) 

st. Henri 5-6 0 
Il,-12 8.2 (6) 
16-17 10.1 (7) 

N.D.G. 5-6 0.9 (0.5) 
11-12 2.6 (0.9) 
16-17 2.9 (0) 

Notes: * Only incligenous canadians studied. 
** Rate for indigenous canadians given in parentheses 

2.7 1M{[GRATIOO' AND 'lUBERCl.Jl.ŒIS: 

In canada and the USA, immigration is a major demcgraphic force. OVer 

800, 000 refugees and inrrnigrants take up pennanent residence in the USA 

annually, probably twice that mnnl::er enter illegally an::1 millions more enter 

as visitors (Passes 1982). 'The situation in canada is similar; aver 180,000 

immigrants came to canada in 1985, IroSt going to the large urr.xm 

centres. Because of the prolonged dormant state the risk of reacti vation 

aoo~ immigrants remains high for rnany years after their entrj into a 

low-prevalence country. Age-specifie incidence rates of tuberculosis amorYj 

Scarrlinavian irrunigrants closely paralleled those of their age cohort in 



20 

their country of origin even 30 years after comi.ng ta canada (Enarson 

1980). 'The impact of this i.mtx>rted morbidity is considerable in law 

prevalence countries. In canada tuberculosis among the foreign-barn 

accounted for 45% of aH new cases in 1985 (statscan 1986). In Britain 

immigrants fram the rndian sub-conti.nent had an incidence of active tubercu

losis that was 30-45 times the na.tional average, arrl 50 despite representing 

only 2% of the total population they accounted for 45% of aH notified cases 

in 1978-1983 (MRC 1980, 1983). Incidence is highest in the first years after 

immigration (Ashley 1960, Enarson 1979, 1984) but among Asians who had 

immigrated ta Britain before 1958, case rates in 1978 were still 20 ti.mes 

the national average (HRC 1980). 

Screening of immigrants on arrival with chest radiographs will detect 

only prevalent cases. For instance, prevalence of disease on arrival in the 

USA amorq refugees fram SE Asia was 1%, compared ta cumulative incidence of 

1.2% OVer the next four years (Pow'ell 1981). In Britain such a programme 

detected only 68 cases per 100,000 compared ta an annual incidence of over 

300/100,000 in the first year after arrival (Markey 1986) • 

2.8 'Ule potential ilrpact of imnigratiœ upon tuberculcsis in mn-inmigrants: 

While it is evident that immigrants bring their tuberculosis with thern 

the question remains: Coes this excess morbidi ty pose a public heal th risk 

ta the uninfected populace wi th whorn these .immigrants have contact in their 

every-day lives? Contact is ma.inly casual but, as Table 2-3 emphasizes, 

minimal expo81re ta a highly contagious case can result in wide transmission 

of infection. In one Montreal survey only 10% of those with significant 

tuberculin reactions had previous knCMIl exposure (Frappier 1979) • 

Amorq children born in Britain, those whose parents had inunigrated fram 

the Indian sub-continent had annual incidence of tuberculosiE.. of 63/100,000 

compared ta only 3/100, 000 aIl'Ong children of British parents (MRC 1980). 

This suggests that transmission is occurr~ in Britain, prestnh"ÙJly through 

household contact wi th active cases. An example of this was docurnented by 

Festenstein who descri.bed an outbreak within an Asian exte.rded family living 

in Britain (Festenstein 1981). 

In a recent na.tional survey in Britain excess incidence of tuberculosis 

was fotmd among British barn residents in certain boroughs characterized by 

an increased proportion of inunigrants fram Asia (MRC 1986) . 
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However, these boroughs aise were characterize::i by lawer than averu.qc 

socioeconomic status, and when the authors controlled for this in their 

analysis, the apparent effect of residence in cammunities with a hiqh 

proportion of inunigrants was negligible (MRC, 1986). 

2 • 9 S(JIoIo!ARY: 

OVer the last 50 years tuberculosis has declined in importance as .1 

cause of rnorbidity and rnortality bath in Quebec, and in canada. However, 

incidence of disease, and prevalence of infection remain very high in nnny 

un::ler-developed nations, and because of the long latency of tuberculos is, 

innnigrants from tuberculous endemic areas continue to suffer trom 

tuberculous disease even decades after immigration. Tuberculosis d.ffiOng the 

foreign born accounts for an increasing proportion of new CLlseS SL"C'n in 

nen-endernic countries such as canada. 'The impact of th.is exccss morbldity 

among immigrants fram tuberculous endernic areas upon prevalence ot 

tuberculous infection among the native born population in a non-endcmic 

country such as canada is not knawn. Investigatlon of thlS question is 

camplicated by the multiple factors affecting trdIlSIllission, the diftlcultics 

of measuring exposure, and the sensitive nature of th.::! questlon. 

In Montreal, as in many North Arrerican cities, lJ1lITügratlOn and 

disparities in S(X!ioeconarruc status are rrajor dernc:x:Jrâphic forces. Wlthin the 

city there are many distinct commwüties characterized by wjdely contrast11Y.j 

proportions of immigrants and average socioeconomic status. Incidence ot 

tuberculosis and prevalence of tuberculous infec""tion, also vary widel y 

between these communities, and could be due to incidence am<xlg the 

foreign-born, or disparities in socioeconornic status. Hawever this could 

alse be due to increased incidence aIOClng Canadian born who are res Ldcnt in 

connnunities with a greater proportion of immigrants fram tuberc:ulous eme.mic 

countries, because of greater risk of transmission of tube rcul os is in thcse 

cammun.ities. Infomation is available which pennits selection of corrununi tics 

on the basis of contrasting socioeconomic status, and proportions of 

bmnigrants 50 the relative impact of these factors can he Hlenti f ~ed. 

TUberculosis has received little attention because of the widespread 

assumption that this disease is disappean.rq. Unfortunately, tuberculosis 13 

net disappearing, and may in fact be on the rise, as has [)epJ1 seen in 

certain sectors of Montreal. This has prov1ded the Î.lT1p3tus for tlüs study. 
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3.1 SlUDY HYlUIHESIS: 

'lbe prevalence of tuberculous infection among native-bo:m canadians is 

increased among those who live in communi ties, or atterrl schools character

ized by an increased proportion of irrnnigrants fram regions where tubercul

osis is still endenUc. 

3.2 ffiINCIPAL S'lUDY QJESTIOO: 

Is the prevalence of tuberculous infection among native-born canadians 

increased among those who live in communities or attend schools 

characterized by an increased proportion of innnigrants from tuberculous 

endemic regions? 

3.3 0Il1ER S'IUDY QJESTICNS: 

1. What is the current prevalence of infection among canadian-born school

children in Grades 6 and 10? 

2. Using prevalence figures from these two age groups, is the calculated 

i1nnual incidence of lnfection changing? 

3. What is the effect of prior J3(X; vaccination on tuberculin reactivity? 

i) [):)es this vary according to the age at which it was received? 

ii) What is the effect of the interval since vaccination? 

4. What is the imp::>rtance of sensitivity to PPD-B (M. Aviurn), as a cause of 

false positive tuberculin reactions, and; 

i) 1s there a relationship ta travel to the SE USA? 

ii) 1s the prevalence dj fferent among innnigrants? 

5. Among Canadian-born students is the prevalence of tuberculous infection 

greater among those whose parents immigrated from tuberculous endemic 

reg ions? 

6. What is the relationship between various attributes of socio-economic 

status and prevalence of infection among canadian-born students? 

3.4 DEFINITICHS: 

1. MycoO.1.cteritun tuberculosis: (M. TB) Causative agent for tuberculosis. 

~. Tuberculous infection: Infection with M TB. 'Ihis occurs as a result of 
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exposure and primary infection. In a pre valence survey, roost persans found 

ta be infected are asymptOl'Patic and have latent or donnant infection. An 

individual who has this latent tuberculous infection has increclsed risk to 

develop active disease in the future. 

3. PPD-T: Purified protein derivative prepared from pathCXJeI1ic M 

tuberculosis organisms. This is prepared. sa that 0.1 ml injec"ted intra

dennally will produce the same reaction as 0.1 ml of the intetTliltiona 1 

standard PPD-S. The terms PPD-T and PPD-S are oftcn USf'd 

interchangeably. Significant reaction to the intradennal inject ion of PPl}-'l' 

is considered diagnostic of tuberculous infection. 

3. Tuberculous endemic areas: Regions of the world whcre tubcrc.. .. llosis 

incidence exceeds 150/100,000, and prevalence of infection excecd..s 50% at 

the age of 30. Using figures from WHO and tlle International Union Aga i nst 

Tuberculosis (IUAT) 1 all countries from Asia, Africa, and Central A1œrica 

can be classified as tuberculous endemic. (See referp~ces # 79-88). 

4. Tuberculous non-endernic areas: Regions of the world wherc incidence of 

tuberculosis is Iess than 40/100,000, and prevalence of mfectlon IS less 

than 10% among those aged 30. Using WHO and IUAT published figure.<:; ail 

count...ries of Western Europe, AustraIia, the USA and Canada can be c]dssif iŒl 

as nor.-endemic. 5. sa:; Vaccination: Vaccination with a bve attenuatŒl 

Mycobacteriurn Bovis bacillus given to prevent those who become lnfectcd with 

tuberculosis from progressing to disease. For the purposes of the study on1 y 

those with doct..nTleI1tation of J3(X; were considered to have becn vaccinated. 

6. Sensitivity to PPD-B: Persans who have been cxp:Y"~ in the P.l~~t ta 

Mycobacteriurn Avium (the Ba.ttey ba.cillus) and are not Infcc"tcd WitJl H.'1'/l 

will demonstrate smaller reactions PPD-T than ta PP[}-B which is a puri f iŒl 

protein derivative prepared from M. AviW11. Reactions to PP[}-B whlCh <ire 

smaller than the accompanying reactions to PPD-T are considered to rcpre.scnt 

cross-reactivity to related antigens only. 

6. False :p<2sitive: Persans with tuberculiTi reactions mcasuring betwl'011 ~)-11 

mm to PPD-T, with an accampanying Iarger reaction ta PPD-B, werc consld~red 

to have false positive tuberculin reactions, due to cross rŒlctivlty of 

related Mycobacterial antigens. In the absence of any previously pub1 ishw 

data, regarding those who had previously recel ved IVJ:; VaCCil1i:ltlOn, no cl 

priori decision regarding false positlve criteria could he ~jdc. 
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4.1 CNERAIL SIUDY ŒSIGN: 

'lb achieve these objectives a prevalence survey was coooucted amonJ 

Montreal area sd'loolchildren in Grades 6 and 10, in the school year of 

1987/88. Regions were selected on the basis of contrasting proportions of 

irrunigrants, arrl socio-economic status. Within these regions all public 

school students in Gri3des 6 and 10 were enumerated and those in whom 

parental consent was obtainecl underwent tuberculin testing with both PPD-S 

am PPD-B simultaneously. A self-administered questionnaire was given ta all 

students. I:3(X; vaccination was verified with vaccination booklets, and 

through the registry of the Institut Annand Frappier. D:lta fram the 1981 

canada census was usGd for analysis of neighbourllcx:rl factors. 

4 • 2 S'lUDY VARIABIl'S: 

4.2.1 ~ or CXItccIIe variable: 

ReactIon ta PPD-T as measured in mm was the principal outcome 

variable. 

4.2.2 Irrleperrlant variables: 

i) Reaction ta PPD-B, measured in nun, from the simultaneous test on the 

left arm. 

ii) I3(X; vaccination, documentecl in a vaccination booklet or fram a 

central reg IStry . 

ii) Age of chi ld, as detennined from the response on the questionnaire, 

or the date of birth from school lists. 

iii) Country of birth of child, and the prevalence of tuberculosis in 

that colmtry. 

iv) Age of immigration among foreign born children, from responses on 

the questionnaire. 

v) for canadian barn students, prevalence of tuberculosis in the 

country of origin of the child's parents. 

vi) Edumtional status of parents, fram questionnaire, as indicator of 

Socioeconomic status. 

vii) Work status of parents, from questionnaire, as indicator of SES. 

viii) Percent of children in same census tract living below the poverty 
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line using postal code ta identify census tract, am 1981 canada census 

data. 

ix) Percent of houses in census tract without central heat - an 

indicator of SES. (SourC"...e as per viii.) 

x) Percent of houses in census tract in need of najor repairs - im 

indicator of SES. (Source as per viii.) 

xi) Percent ,)f irrnnigrants from aIl countries in census tract. (Source 

as per viii.) 

xii) Percent of immigrants from tuberculous endemic countries in census 

tract. (Source as per viii.) 

xiii) Percent of children who have irnmigrated from tuberculous em.crnic 

countries in the school attended. Taken from aIl students in Grade 6 or 

la in that school, using class lists. 

4.3 S'RIDY roIUIATIOO: 

4.3 • 1 Selection: 

4.3.1.1 RGgions: Using data from the 1981 census wilkins compiled 

arx:l published demographic and socioeconomic characteristic.s for aU ~)1 

CISC's of the greater Montreal area. This ddta was uscd ta select Il CLC;C's 

in the central Montreal area on the basis of contrasting proportions of 

innnigrants, and socio-economic conditions. In Table 2-4 (page 17) are shawn 

the demographic and socio-economic data for the 11 ClSC's selected. 

4.3.1.2 Sch:lols: The CISC's provided lists of aIl public schools 

within their territory. Consent was sought from bath the CISC, ard the 

school boards for the study ta be conducted in all primary schools ard rnost 

of the high schools within these regions. Because the estimatcd &'1IT1ple Slze 

required was less for adolescents not aIl high schools were 

included. Schools were excluded if: i) the CISC or the school nurc-....,e refu.scd 

to cooperate, or; ii) the school board refused ta give permission, or; i ii) 

the school principal refused ta allow the survey ta be corrlucted. 

4.3.1.3 Sb.dents: once permission had been obtained fram the 

school board (see belaw) , and from the school, aU students in Grade 6 or 10 

were enurnerated. Students were excluded if, at the tiIœ of testirq', they 
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were absent becau.se of vacation or prolo~ed sickness. 'lhey were included, 

but net tested if: i) they had been previously fourd positive am treated 

for TUberculous infection; or, ii) they had been tested within the past 

year, arrl found to be tuberculin negative. 

4.3.2 <bt:aini.n.J permission frem the health sector am sc.hool authorities: 

4.3.2.1. Health sector: Permission was first sought in writ~ fram the 

director, of each of the three mc' Si or the designated responsible 

persona The protocol was then reviewed arx:1 approved by the Director of 

Infectious Oiseases Control, and the ethics review committee in each 

ŒC. Once their permission was granted, the directors of the 11 selected 

CISC's were contacted. In general, approval from these directors was given 

rapidly, follaving which tl1e coordinators of the school health programmes 

were contacted. A meeting was then held with the coordinators, together with 

the school health nurses at the CISC to explain the survey in detail, and to 

enlist their cooperation and support. In most schools, the school nurses 

were essential to gain an introduction to the school principal and teachers, 

and to enhance the credibility of the study team. 

4.3.2.2. Sch<x>l system: pcnnission had to he sought from the 4 school 

boards responsible for schools wi th in the study area. '!he Director of each 

board was contacted, the protocol was reviewed by their medical staff, and 

their ethical revinw corrunittees, arx:1 approVed by the general council, or 

boarù. 1'1ns procedure took 3-4 months at the 2 major school boards. Once 

approval had been granted' each school principal was contacted, the survey 

expIa mcd, and their approval requested. In Protestant schools the survey 

had to be approved by both the parents commi ttee, and an internaI comrni ttee, 

before proceeding. 

4. 3 • 3 Rücrui trIEnt of partici(Xlllts: 

4.3.3.1. Primary sd1oo1s: The study nurse coordinator, usuall y wi th the 

school nurse would visit the Grade 6 class, and give a 10-15 minute talk 

regarding the purposes of the survey, and request~ their participation. A 

covering letter, questionnaire and consent fonn were distributed to the 

students on this initial visita 'Ihese were to he brought horne, read arx:1 
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completed by the parents, and returned to be collected by the teac.her. When 

it became apparent that one of the rrost irrportant determinants of 

participation was the teacher, more effort was made to enlist their help am 

support in recrui ting students. 

4.3.3.2. Rigil sdJools: In previous tuberculin surveys aIrofXJ Grade 10 

students participation rates had been as leM as 20-30%. 'lllis had been 

attributed to the attitudes arxi behaviour typical of this age 

group. Recognizing the difficulties of corductifXJ a survey in this age 

group, a short talk was prepared, using audio-visual aids, to stress the 

importance of tuberculosis to their health, and to illustrate the rece.nt 

changes in tuberculosis incidence in the USA. 'Ihe talk did not appeal to 

their altruistic be.haviour to participate because of the benefit of rescarch 

to others, but rather to their self-motivated behaviour to dctcct cl 

potentially treatable health problem. At first, this talk was given to dU 

the students of a school together at a major assembly, but because ot 

sub-optima.l participation at these schools, the approach was TOCJdl fied, am 

talks were given to individual classes. 

In two schools initial participation was particularly diSllkll 

(15%). fuis prornpted a second stage survey in both schools. First the study 

team met with the school principal, nurse, and re.sp:msible teac.hers, to 

detennine why this happened. AlI non-participants were sent a carel (sec 

Appendix) , inviting them to participate when the survey WdS repcdtcd. 

SUbsequently the author visited each home-room class, to explain the survey, 

answer questions and concerns, and encourage participation. 'lhe 

questionnaire was modified in resp:mse to sorne suggestions by school staff 

(see Instruments, belo.v, and. Appendix). 

4.3.4 Infonœd Consent: 

i) Grade 6: Up to the age of 14, Quebec law requires that inforrrni 

consent be obtained from the parents for participation in research 

projects. '!he consent fOTIn was sent horre to the parents with ea.ch 

student. Tc ensure that the parents had actually read this, all students 

were requested to return the fonn with approval or not, together with a 

completed questionnaire. Parents could call either the study personnel, or 
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the school personnel for further infonnation, before giving consent. 

on the day of testing, if the child wanted to be tested, but there was 

no signed consent, the parent was contacted by telephone. If verbal consent 

was given ard heard by 2 persans (usually the study coordinator ard the 

school nurse), then testing was carried out, am the parent was asked to 

sem a written consent after. On the other h.arrl if there was written 

parental consent, but the cllild refused, then no testing was done. 

ii) Grade 10: Quebec law requires that both the adolescent and the 

parent give written çonsent in order for the adolescent to participate in a 

research project. Accordingly the consent fonn was rocrlified to include both 

signatures. If wrltten consent was obtained only from the student, one of 

the parents was contacted by telephone for verbal consent. and if given this 

noted on the consent fonn. If parental consent was given but the student 

refused then no testing was done. For those students who were aged 18 or 

IOC>re, their written consent was sufficient. 

4.4 DM:2\. ~ 

4.4.1 Inst:nnœmts: 

4.4.1.1 skin tests: 

'fuberculin testing using the Mantoux technique was perfonned by 

nurses. Using plastic disposable Insulin syringes, 0.1 ml of 5...JIU 

(TUberculin Unlts) of the test rnaterial was injected intra-denn.ally on the 

volar aspect of the forearm. Syringes were prepared no more than a half 

hour before adnunlstration. Standard PPD (PPD-T) was given on the right 

foreann, while PPD prepared from M. Avium (PPD-B) was given on the left. AlI 

test ma.terial was supplied by Connaught I.a.OOratories of Toronto. 

Reading was done 48 or 72 hours later. '!hose reading the tests were not 

blirded as to the identity of the test material, because this would have 

added enormously to the complexity of the study, far beyond staff and 

budgetary limitations. '!he largest diarneter of irrluration was measured in mm 

using the 'balI-point' method (Sokal 1975), arrl reco.rded. Redness was not 

measured nor recordeà. Oüldren who were absent on the day of reading were 

seen to have their tests read within 72 hours, either the next day at 

school, or at home by one of tbe study personnel. 
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4.4.1.2 ~annaires: 

A self-adrninistered questiol"lT"aire, developed following guidelines 

suggested by Woodward et al (Woodward 1979) was given to aU potential 

participants, to be given to their parents for campletion. This requestro 

demographic data, such as address, age, country of birth of child and 

parents, as weIl as questions regarding tuberculosis, am socio-econamic 

factors such as parental education am work. 'Ihe adolescent version of the 

questionnaire was the same except for the changes to the consent dcscribcd 

earlier. In the two schools where the two-stage survey was corrluctcd, the 

questionnaire was rncx:lified to eliminate questions regardiOJ parental age, 

education and work. 

'Ihe original pediatrie anj adolescent questionnaires were translated 

into French by 2 independ.ant translators. 'Iheir versions were compared arrl a 

consensus reached as to the best translation. This was then back translatcrl 

into English, which was then compared with the original version. 'lhc 

pediatrie and adolescent questionnaires were translated into 6 other 

languages: ltalian, Portugese, Spanish, Greek, Vietnamese ard Chinese. AU 

these translations, except for that in aünese, were checked irrleperrlantly 

by another person whose mother tongue was that language. 

4.4.1.3 BCG verification: 

a: Vaccination }::XX)lè.ets - After the first tirree rnonths of the survey, 

initial review of the results revealed that comprehension of the question 

regarding BeX; vaccination appeared to be lCJV.l. 'Iherefore in all subsequent 

prinary schools the Grade 6 students were asked to briOJ their vaccination 

booklets with them at the time of reading of the reactions. 'lhese were 

reviewed to check if BCG vaccination was documented. If there was such 

dOCl.lllleJ1tation this was noted beside the readiOJ for that ch ild , aloOJ with 

the date of vaccination. If there was no sa:; documented AND other childhood 

vaccinations were recorded (ie the booklet \-/aS [el t te be a reasonabl y 

complete record of vaccinations for that düld) 1 then it was recorùcrl that 

sa; was not given. 

b: Re.gistry of the Institut Amand Frappier - After the completion of the 

study, lists of aU canadian-bom participants' narres, together with their 

dates of birth anj fathers' first names, were sent for verification fram 
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this registry. Ta verify the accuracy of the registry c::arrpared ta the 

booklets, the I1ëIlleS am dates of birth of approxilnately 100 students with 

dcx:::t.nœnted BQ:; in their booklets, am 100 of those who had no record of 130'3 

vaccination in their booklet were sent ta the IAF. 

4.4.1.4 other sa.JrCeS of information: 

a: School lists: School lists of the students were used ta obtain 

addresses, postal codes, dates of birth, and father's first names. 'Ibis 

allowed comparison of non-participants ta participants on the basis of age 

and census data, and verification of :sa; vaœination by the IAF. SUch lists 

were only available in primary schools of t.~e catholic school boards of 

Montreal and Verdun. 

b: Postal codes: For those who completed the questionnaire and gave their 

address, the postal code could be fotmcl using the canada FOst directory. 

c: canada cen..c:;us data: Da.ta compiled from the 1981 canada census regarding 

demographic data, and socio-economic indices for each census tract in the 

greater Montreal area was obtained from R. wilkins of the Montreal General 

ŒC (Wilkins 1985). From the address and postal code each participant could 

be assigned ta a census tract, and this allooed them ta be matched ta the 

demographic and socioeconomic data for the census tract in which they were 

resident. 

4 .4 • 2 PretestiBJ the i.nst.ruIœnts: 

4.4.2.1 Skin tests: 

a: Administration: 'The 2 study coordinators were bath trained in the 

technique of administration and reading by one highly ~rienced nurse from 

the Montreal Children' s Hospital (MOI). One of these three nurses or the 

author WClS present on aU occasions for testing, to ensure consistency of 

teclmique by aH the other nurses who may have assisted in this survey. 

b: Reading: The 2 coordinators, the MŒ nurse and the author met on 

several occaSlons to discuss and review the technique of reading. Initially 

the 2 coordU'léltors were trained in reading by the nurse fram the MOI, and in 

the first few rnonths perfonned readings together or with the MOI nurse sa 

that each reading could be verified. Whenever possible reading was clone by 2 

of the 4 readers. Agreement was achieved by consensus. 
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4.4.2.2 Questionnaires: 

'It1e pediatrie questionnaire was first prete.csted anong 10 colleagues in 

the Epidemiology Department 1 or at the Montreal Olest Hospital. '!he second 

pretest was corxiucted among elinie patients at the Montreal Cllest ard 

Montreal Children' s Hospi taIs. 'The recrui boont presentation am adolescent 

questionnaire were pretested together at th~ adolescent elinie of the 

Montreal aüldren's Hospital and after revis ion a secom pretest was 

corxiucted at Van Horne High school. '!his high school, not wi thin the study 

area, was used for the pretest in an extensive contact investigation of one 

of their students who had been diagnosed \..0 have active pulmonary 

tuberculosis. 

Questionnaire revision after each of these pretests was not done in any 

fonnal way. Problerns with organization, comprehension or sensibilities were 

identified, am corrected on an ad hoc basis. 'Ihere was no attempt to 

fonnally analyze the responses, nor correlate these with actual 

results. 'Ibis was mainly because it was felt that to correlate responses 

with tuberculin reactivity, or census data would require such large numbers 

as to constitute a complete study in its own right. 

4.4.3 futa~: 

4.4.3.1 Test Results: 

Readings of PPD-T and PPD-B were recorded on SUI1llï\:ily sheets, along with 

:sa; status, if the vaccination booklet was available. Children \Vith 

significant reactions to PP~ were given appointments for Chest clinic at 

the Montreal aüldren 1 s Hospital for further evaluation. Reactions were 

judged significant if the reaction to PPD-T was 5rrun or rrore ard not a talse 

positive reaction due to either PPD-B or doct..rrrel1ted BeX; vaccination. In 

children in whorn the PPD-B was larger than the corresporrling PPD-T, then the 

child was referred only if the PPD-T measured 12nun or more. If 00; vaccina

tion was doet.nnented, then the child was referred only if the reaction to 

PPD-T measured over 9rnrn. 

These readings were then transcribed onto the questiormaires prior ta 

entry into the computer. At the same time postal codes were verified for 

those who had ornitted this information but had given their address. 
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QUestionnaire responses were entererl directly into the conputer. 

4.4.3.3 BCG verification: 
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Data from the IAF was added directly into each participant' s computer 

record. 

4.4.3.4 D:lta p.ntry 

AlI questionnaire data and test results were entered directly using a 

D-Base III based. entry p~, designed to minimize errors by setting 

limits for aIl values entererl and accepting either mnneric or character data 

where appropriate. rue to pressures of time, approximately 750 adolescent 

records were ent.ered by McGill computing services, as an ASer file without 

the bcnefjt of such a DBASE programme. 

4.4.3.5 D:lta entry verification: 

'l'his arduous task was done using the following: 

l'R(X; FREQ: aU numeric values of PPD-S, PPD-B, ages of child, rnother and 

father that secmed to exceed a nonnal expected range were verified from the 

questionnaires. Responses ta other questions that were not of the correct 

fonu C: vs N), or beyond the range of resp::>nses (1-5 for parental education) 

were a1so verified and corrected. 

TI<ANSFOHMA'T10NS: This was ustrl for items such as the year of 

innniqration of the child, mother, or father. If the year of ilmnigration was 

earlier thùn the year of birth then these dates were verified and corrected. 

CDUNT'HIES: Errors in entry were detected by running a frequency of all 

countries listed. Unrecognizable countries were verified from the 

quest lonnaire. 

mC;'TAL CDDES: Errors in entry (or incorrect originals) were detected 

a t ter thcsc had bœ.n converted ta census tracts. Those wi th postal codes but 

no cr oSSlC)l1ed were checked. If an errer was found this was corrected. If 

the cooc appeared as on the questionnaire, this was verified using the 

Canada fbst directory, and if this was still correct then the censùS tract 

number for the postal code closest to it was entered manually. 
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4.5.1 OVeJ::v1.C:!.IrI: 
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'Ihe first step was to assess the possibility of biéis bec.ause 01 

non-participation, and because of differences in questionna in' 

c::orrq;>letion. 'Ihen the major causes of false posItive reactions were e.xamincd, 

and a strateGlY for their control devised. 'lhis done, the major detenninants 

of tuberculi'1 reactivity were addressed: the age, immigration status, 

socioeconomic factors, and f inall Y contact wi th immigrants among Ci1nad ian 

barn studentE.. bath in the schools and in the neighbourhoocls. Irrnnigration 

status was such an overwhelming detenninant that foreign-barn students were 

analyzed separately, and excluded from the final analysis of the 

detenninants of tuberculin reactivity. 

4.5.2 Sources of potential bias: 

4.5.2.1: Participants vs Non-participants: 

Among the Grade 6 chi '.dren, sufficient numbers of non-participants had 

completed questionnaires .1S 1.0 allow a detailed analysis of non-participants 

wi th in sub-categories of languaCfe of instruction and schcxü -board, as weil 

as overa11. There was far Jess information on non-participcmts élmong the 

adolescents 50 that detailErl analysis by these sub-categories W,lS not 

possible. However in the 2 schools where ~he 2-stage survey was done, it was 

possible to compare the characteristics of thosc who particip.:l.tcd initially 

ta those who were recruited only after addltional efforts. Only one high 

school provided address and. dates of birth on all studcnts, 50 that 

comparison on the basis of age and census data was possible only for this 

high schoo l. 

4 • 5.2 . 2 Questionnaire c:x:::illlletion: 

Inc-.>lght into the characteristics of the non-respondent non-pclrticipants 

was provided by analysis of the differences œtween groups on the basis of 

their completion of the questionnaire. 'l'a asscss if non-completi')n of the 

questionnaires reflected differences in charactenstics amorYj parti :::ipants, 

the srnall number who did not complete questionnaires were comparcd co thc::r..,e 

who did on the basis of age, country of birth and census ddta sinc.e this 

infomation was obtained on a11 participants. Among non-p-"1rticipant.s from 

whom there was no response, information for SOJœ n::~c:Jarding addrC!Ss am di:lte 
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of birth was available fram schcx>l Iists. 'Ibis infonnation could be used te 

compare these non-resporrlents ta the other non-participants who did retw:n 

questionnaires . 

4.5.3 False JXEi tive reactions: 

4.5.3.1 Effect of sensitivity to PID-B: A false positive PPD-T due to 

cross reactirq sensitivity to PPD-B was defined as a reaction to PPD-T 

rneasuring 5-1lrrnTI when the corresporrling reaction to PPD-B was Iarger. For 

aIl subsequent analyses, including that for the effect of BCG vaœination, a 

reaction to PPD-T meeting these criteria was considered to be zero. 'Ibe 

associatlon of such false positive reactions to country of birth, SES and 

travel to the SE USA was analyzed. If the PPD-T reaction was over llmm this 

was considercd positive, irrespeetive of the size of accompanying PPD-B 

reaction, as this size of reaction is associated with an increased risk of 

tuberculoslS (Snuth 1987, Edwards 1973). In the analysis of factors 

rcsponsible for sensitivity to PPD-B, only those with reactions to PPD-B 

greatcr thé:m the corresponding PPD-T reaction and. exœeding 4mm, were 

includcd. Arnorq these the relationship to immigration status, country of 

birth, travel to the SE USA, and socio-economic status was assessed. 

4.5.3.2 '!he effcct of In; vaœination: Because I3()3 vaccination could 

not be veri fied among the foreign-barn, the effect of prior BO; vaccination 

on tuberculln reactivity was limited to the canadian barn. '!he three sources 

of :iata regùrding vaccination stdtus, questionnaire response, vaccination 

booklct, and rC'glstry of the lAF 1 were first cornpared. Simple agreement and 

kappa sG."1t istics VJere calculated for the vaccination bcxJklets cornpared to 

the registry of the lAF. Vaccination was considered docurnented if the 

studcnt was rccorded to have had vaccination ei ther in the booklet or by the 

TAF. Agreement and kctppa were also calculated for questionnaire response and 

dOCllJl1('nted vaœjnatlOn. 

1he effect of BCG on tuberculin reactivity was determined through 

comp..lrison of the frequency distributions of tuberculin reactions aIl'Ong 

those with and wit.hout doet.nnented BeX; vaccinat:;..on. For the purp:>ses of this 

i11kl.lysis, it was assumed that vaccination did not prevent tuberculous 

infection, an dsslD11ption which lS supported by e.xperimental and patholCXJical 
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data (sutherland 1979). A IroVing three-point average was used to srrooth th) 

curves, and. reactions were also grouped by 5mm increments because of swall 

nœnbers at each reaction size. 'The frequency distr:ibutions of tuben...""lllin 

reactions aman:] vaccinated and non-vaccinated students were compared within 

socioeconomic strata, because students resident in disadvantaged quartiers 

were significantly more likely to have received sa;. For the stratified 

analysis, the firxiings of the Grade 6 and 10 students were combined, sil1Œ:' 

virtually ail had received I3(X; in the first year: of li fe. 'lhe effect 01 <1g0 

of vaccination, or re-vaccination, on subsequent reactivity to PPD-T could 

not be examined because almost aU students had received sa:; vaccination 

once only in infancy. The effect of interval on reacti vi ty was confourrlC'd by 

the increasing prevalence of tuberculin reactors with age. 

Because there were differences in distribution of reactions on the 

basis of vaccination status, a size of reaction was sought above which the 

frequem ... y distributions were similar. Reaction belCM this size arnolXJ 

vaccinated persans could l:::>e considered false poSItive due ta B::X;, élnd thm:,c 

above the eut-point could be considered as true positive duc to tuœrculous 

infection. The false positive and false negative rates for sever<11 posSIble 

eut-points were calculated, and fram tius a eut-point selec-tcd for use in 

aU subsequent analysis. 

4.5.4 ~ of tuberculin reactivity: 

4.5.4.1 nrt:cane variable - '1\lberculin roactiœs: Reactions ta PPlYl' 

could be used as: l) a continuous variable using size of reactions in mm, 

or, ii) a dichotomous variable - signjfiecmt or not, or; iij) a cateqonoll 

variable - negati ve, doubtflll, posi tl ve, strong. ln tlü s study, tubcrC'Ul in 

reactions were rarely used as continuous variable, and. then only ta conf inn 

other methcx:ls of analysis, because biolCXJically aoo climcall y tubcrc111 in 

reactions are usually judged as significant or not. For cornpclrlSOn of 

frequency distributions, and for lCXJlstic reqresslon the dichotOlIDU!'~ 

variable was used, Mule for Mante l Hanszel du square, dnd simple 

tabulation, the categorical form was used in order to include the doubtful 

reactions. (Colton 1974, Klcinbaum 1978) . 

4.5.4.2 Irrlepen:1ant. variables: The indepen::lant variables described 

earlier were used III the analysis in the falla/Irq ways: i) 'I\.ll:Jerc""lllosis 
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rates in country of origin (of student or parents) were used as a 

categorical variable with three levels: low, intennediate, am high. ii) Age 

of the child was used as a categorical variable only. 'Itle mean age of all 

students in the two school levels was used ta determine the age specifie 

prevalence, annual incidence of infection, ard any c.harxJes in the incidence 

of infection. iii) Parental education, and work were categorical variables 

scoreci from 0-6 on the questionnaire, while socioeconomic score was a 

continous variable calculated as the total of the four parental scores. iv) 

'The census ddta regarding percent of children belON the poverty l ine, 

percent of houses Wl thout central heat, a.n:j percent of houses in need of 

major repaus provided four continuous variables on socioeconomic status; 

data were also dIvIded into quartiles and used as categorical variables. iv) 

The census data regarding percent of immigrants from aIl areas, and from 

tuberculous e.rrlemic areas in the neighbou:rhc:x:Jd, and the percent of 

innnigrants from tuberculous endemic areas in the school alsa provided three 

continuous varIables regardlng exposure ta irnrrugrants; these were also 

grouped lJ1to quartlles and used as categorlcal val: iables. 

1he first detemunant of prevalence of infection analyzed was the 

country of b Lrth of the students. Prevalence was much higher among the 

foreign barn, and the effect of BCG vaccJ.11ation could not be assessed, sa 

that aIl subsequent analysis was restricted tG the canadian rom. Among the 

forelqn barn the relationship of react.ivity :0 tuberculosis rates in the 

country of origln, and to the age immigratIon ta canada were assessed, using 

sImple frequency distributions. 

AnalyS1S of the effect of age was linLited ta cornparing the prevalence 

among CanadEUl barn for the two age groups. The annual risk of illfect.ion was 

calculateci by GlJun.g the N--th root of the prevalence for each age group, 

where N equalled the mean age for each group. 

For the analysis of trIe effect on prevalence of tuberculin reactivity, 

of each of the various attrlbutes of SES ard of the effect. of the three 

iniices of "exp::lsure" ta immigrants fram tuberculous endemic areas, aU 

students were grouped lnto 4 quartiles for each lndependant 

variable. Differences l:Jetween prevalence of infection in these quartiles for 

each varIable was assessed using Mantel-Haenszel Qü Sq, am l:Jetween the 

e>..treme levels with Ou Sq. When this unlvariate analysis was complete, an 
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adjusted estirnate of effect of both SES factors and contact with inunigrants 

was calculated using nrultivariate logistic regression. Models included 

variables found to he significant using the above univariate analysis, such 

as inclicators of SES, and percent immigrants (in the neighbourhcx:x1 or the 

schools) , entered as continuous .in::ieperrlant variables. (COI ton 1974, 

Kleinbatnn 1978) 
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OIAPI'ER 5: RESUUl'S IN '!HE GRAIE SIX S'.IUIEfIS 

5.1 IDI'ENITAL BIAS llJE 'ID N(W-PARl'ICIPATIŒ 

As seen in Table 5-1, overall participation was 81. 9%. 'Ihose who had 

doctnnented negative Tine tests within the past year and those with a past 

history of treabnent for tuberculosis were not tested but were included in 

the analysls. '1'ogether they accounted for only 1. 3% of the total nurnber of 

participants. Of the 11 knoon ta have bee.n treated, 7 had records at the 

Montreal Children 1 s Hospital which were reviewed to verity and record the 

size of tubercuUn reaction. On the day of testing, 72 of t.l-J.e children were 

éÙJsent. 'This represents 2.3% of the total eligible population, which may 

have becn in excess of normal absenteeism reflecting the student 1 s anxieties 

over the test. Only DilO were absent for reading, principally because of the 

extroordinary efforts ma.de by the study personnel ta trace all children 

tcsted, including visiting them at home! 

'rABlE 5-1: OVERAIL PARl'ICIPATIOO .AM:H; '!HE GRADE 6 S'lUŒNIS 

Population eligible: 2939 

Non-participants: Absent - testing: 72 
reading: 2 

Refused - Parents: 338 
Students: 22 

No response: 96 

'IUI'AL: 531 (18.1%) 

Participants : Had prior positive PPD: 11 
Had prior negati ve Tine: 21 

Tested in study: 2376 

'IUI'AL: 2408 (81.9%) 

5.1. 1 Information on Non-participants: 

Of the non-participants, 59% returned complete questiormaires, allCMing 
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detailed comparison to those who participated. Infonnation regardirg ddte of 

birth and address fram school lists was available for another 60 (11.4%) sa 

these students could be characterized on the basis of neighbourhood factors, 

from census data, and age. There was no information on 28.2% of the 

non-participants which represented only 5% of the total eligible population. 

5.1.2 Re.lationship ta schcx:>l larguage an::l board: 

Tables 5-2A and 5-2B shCM that there were differences in }:)articipation 

rates between the different school l:x::laJ:ùs, and even in relation to the 

language of instruction. It was noted by several of the study personnel lli"lt 

participation rates were primarily related to the enthusiasm and support of 

the teachers Ül each class. 

'l1\BlE 5-2: PARl'ICIPA'I'IOO RATIS: 

BY Il\tGJAGE OF I:N.S'.IRJCTIOO, AND samIr-1DARD 

Table 2A: Participation rates: by larguage of instruction 

limJuage (of school) 

English 
French 

Total 

'Ibt..al R:p. Participants furœnt 

1069 823 77.0% * 
1870 1585 84.7% * 

2939 2408 

* (Difference between the two groups signifieant using Chi Sq, p<.OOl) 

Table 2B: Partici pat ion rates: by schcx::> 1 -board 

Board Total R:p. Part icipants #l~ 

Protestant-Montreal 716 519 72.5% * 
AlI Catholic 2224 1889 85.0% * 

cathol ie-Montreal 1624 1364 83.0% 
cathol ie-Verd.un 372 313 84.5% 
catholie-Iasalle 227 212 93.3% 

Total 2939 2408 

* (Difference between Protestant and catholic significant using aüSq, 
p<.001) 
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5.1.3 QJestiamaire retmn: 

OVerall retum of questionnaires is given in Table 5-3a. Qùestionnaire 

return by non-participants was rnuc.h greater among French language and/or 

catholic schools. Sorne of these differences may have resulted fram the fact 

that a hlgher profXJrtion of EnglishjProtestant schools were surveyed in the 

first three months. Participation and questionnaire return improved in the 

latter half of the survey because of better organization, more attention was 

paid ta enlisting the support of the teachers, and the adoption of a policy 

that aIl questionnaires had to be c:orrpleted and returned even if parents 

refused consent. Hawever, even in the last month of the survey the 

differences between the schools of different Boards rernained. 

Non-participants : 
Participants: 

1UI'AL 

QJestionnaire 
Cœplete Short Nore 

308 
2341 

2649 

10 
41 

51 

213 
26 

239 

Infanmtian on 60 of the 213 non-participants, and 19 of the 26 

p<-"1rticipants, who did not complete questiormaires was available from school 

lists. Cornparison could be made on the basis of age, and neighbourhood 

factors such as the percent belo.v the poverty line, or the percent of 

inunigrants. As seen in Table 5-3b, there were no systenatic differences in 

tenus of these characteristics, between those who completed aU (complete), 

or part of the questionnaire (short) 1 or did not return a questionnaire 

(none) . 



Cllaracteristics 

Age child 
Poverty Index 
% Immigrants 

Cllaracteristics 

Age child 
Poverty Index 
% Immigrants 

Ncn-Participants: 

None Short 

11.8 (49) * 11.8 
39. (60) 38 
21.6 (60) 9.3 

Participants: 

None Short 

11.3 (8) * 11.6 
28 (19) 39 
15. (19) 25 

41 

Cc&nplete 

(10) 11.7 (304) 
(8) 36.2 (271) 
(8) 19.9 (273) 

Cclrrplete 

(39) 11.6 (2309) 
(39) 16 (2089) 
(39) 19 (2089) 

* (Nurnber in parentheses refers to number for whom infonnation was 
available) 

5.1.4. OlaracterÏStics of ldl-pëlrticipants CX'J'I'{li.lr€d tD participants: 

overall cornparison of non-participants to participants is given in 

Table 5-4. There were no major significant differcnces betwœn tlK'_se two 

groups. There was sufficient inforrrBtion available rcgilrdirq non

participants 50 as ta alla,.; detailed. comparison of them ta participants 

within each school1x>ard, and by category of langudge of instruction. 'lhcsc 

compari sons are sh~ in Appendix Tables i -vi. From these i t can he seen 

that, while the characteristics of the students varied between school 

boards, there were no differences within each boarù between those who did 

and did not participate. 
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'l1\BŒ 5-4: Œl\RACl'flUSTICS OF ~-PARrIC1PANl'S a::JoIPARED 'ID PARl'ICIPANIS 

Olaract:eristic Nal-Participants 

NlUIlber 

ŒlIID 
Age 

531 

11.7 (365) * 
Innnigration status: 

aüld-can. Parents-can. 
aüld-can. Parents-Imm. 
aüld-Immigrant 

210 = 60% 
110 = 31% 

30 = 9% 
CoUntry of birth: 

Non-endernic for TB 
Intermediate for TB 
Endemic for TB 

Year of innnigration: 

MOI'I-ŒR 
Age 
Country of birth: 

Non~emic for TB 
Intermediate for TB 
Errlemic for TB 

Year of innnigration 

FA'IHER 
Age 
Country of birth: 

Non~emic for TB 
Intermediate for TB 
Errlemic for TB 

Year of immigration 

NEIGHfUJRHOOD DATA: 
Poverty Index (child) 
% Innnigrants (all countries) 
% Innnigrants (TB endemic) 
% IMellmgs without heat 
% IMcllings needing repairs 

SOIOOL ffiTA: 

2 
2 

26 
19-82.7 

38.8 

28 
48 
27 

19-70.0 

41.6 

40 
52 
37 

19-67.8 

36.8 
21.8 

3.4 
22.7 
9.4 

% rnnnigrants from TB endernic 10.9 

RESmNSES 'ID ÇlUESTIONNAIRE (% Yes) 
Past history of TB 8.9% 
Past treatment for TB 2.5% 
Past contact with TB 0.6% 
Bex; Vaccination 55.4% 

(25) 

(304) 

(110) 

(284) 

(120) 

(371) 
(371) 
(382) 
(382) 
(382) 

(533) 

(315) 
(315) 
(314) 
(276) 

Participants 

2408 

11.6 (2379)* 

1370 = 57% 
743 = 31% 
294 = 12% 

30 
39 

225 
19-81.2 

38.0 

200 
244 
366 

19-71.6 

41.5 

232 
253 
405, 

19-70.5 

35.5 
?0.2 
3.7 

25.5 
10.3 

10.8 

(286) 

(2307) 

(862) 

(2186) 

(850) 

(2370) 
(2368) 
(2399) 
(2395) 
(2395) 

(2407) 

6.1% (2323) 
2.0% (2336) 
1.1% (2363) 

52.5% (2040) 

* (No. in parentheses refers to number for whom infonnation was available) 
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5.1.5 Nan-participants - SUomaIy: 

OVerall participation was 81.9%. Infornation was available ta chal'act

erize 60% of the non-participants in detail, while sorne infannation was 

available ta characterize a further 11%. Only 5% of the total eligible study 

population could not be characterized at aIl, because there was no 

information available. '!he only significant differences between participants 

and non-participants, were the language of instruction and Boam of the 

schools attended. Comparison of non-participants to participants, on the 

basis of factors that may influence the prevalence of tuberculosis, reVed LoJ 

no significant differencp-s bath overall, as seen in Table 5-4, and witl1În 

each sub-category of language and Board, as seen in Appcndix tables 

Ai -Avi. As well there were no differences in these sarne characteristics whcn 

groups were compared on the basis of cornpletion of questionnaires. 'rherefore 

the estirnate of effect based on those who took part should be val id for the 

entire population. 

5.2 ClIARACI'ERISTICS OF PARITCIPANIS: 

The characteristics of the 2408 participants are given in 'l'able 

5-4. The stanclaro deviation for age was small, reflecting the hOTllCXJeneity of 

age in Grade 6. On the other hard, the standam deviation for Poverty irdex, 

or percent immigrants by census tract was large. TIus emphas i zes the w ide 

variation in these factors which occurs in the central Montreal drCc-l, <lm 
suggests that there was a considerable range for bath factors which should 

facilitate the estimate of their effect as determinants of the prevalcnce 01 

infection. Note that indivlduals resident in ccnsus trdcts with highcr 

p:werty index are resident in more disadvantaged neighbourhoods. 

Cl1aracteristics of the participants grouped by the immigrat i on stdtu.s 

of themselves and their parents are shCMTl in Table rs-5A. O"lildren wcre 

classified as having llnmigrant pa.rents lf one, or bath were 

foreign-barn. 'Ihere were slgnificant differences betwcen the IlTTlTllgri)nts, r.HxJ 

canadian barn chlldren in terms of age am SCX::JOeconomic stdtus of thei r 

census tract of residence. Arnong the students barn ln Cdnada, thcy..;c whO'JC 

parents were foreign-barn were of sunilar age compa.red ta those Wltt) 

canadian born parents, and although neighbourhood socioeconomic irdlces suc:h 

as housing quality tended to be worse among those with Canadian barn 
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parents, the differences were not significant. 'Iherefore for aIl subsequent 

analyses, aIl canadian barn students were grouped together. 

'mmE 5-51\: aIARACI'ERISI'ICS OF PARI'ICIPAtn'S GIUJPED BY JHlIIGRATIŒ smnJS 

Olaracteristics 
O'1ild-can. 
P-dYents-can • 

Nurnber 
lv:je of child 
lv:je of IOOther 
lv:je of father 
Neighbourhood data: 

Poverty Index (child) 
% Irrnnigrants (all nations) 
% Irrnnigrants (TB endemic) 
% [)..Jellings without heat 
% [)..Jell ings needing repair 

1371 
11.7 
37.6 
40.7 

35.0 
12.0 
2.1 

30.3 
10.7 

ImnigratiCIl status 
Clüld-can. 

Parents-Irron. 

743 
11.5 
38.7 
42.7 

33.8 
29.5 
5.7 

18.1 
9.6 

Child-Innn. 
Parents-Inun. 

294 
11.8 
38.3 
42.4 

42.1 
29.7 

6.3 
22.4 
10.8 

The reeJ1-on of birth of the immigrants is shawn in Table 5-5B, fram 

which it can be seen that the rnajority of foreign-barn parents iromigraterl 

from Europe, while the irrnnigrant children came fram developing nations. 'Ibis 

reflects changing immigr-ation patterns, rather than any W1usual selection. 

Region 

Africa 
Arab states 
Central America 
S.America 
caribbean 
India 
S.E.Asia 
NjW Europe (inc ltaly) 
S E.ùrope (ex ltaly) * 
E Europe 

'IUrAL 

Notes: 

Child 

11 
3 

45 
20 
33 
18 
95 
30 
27 
11 

294 

* S. Europe includes Spain, Portugal, 
intennediate prevalence and incidence of 
non-e.ndemic COlll1try. 

** 131 missing 
*** 176 missing 

fotJt:her 

20 
12 
68 
40 

105 
48 

130 
199 
212 
31 

878 ** 

Greece, aIl 
tuberculosis, 

Father 

25 
11 
48 
39 

104 
53 

126 
232 
222 

30 

902 *** 

of which have 
but ltaly is a 
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Tuberculin reactivity was poorly correlated to responses to questions 

conœn1ing past exposure to tuberculosis. As seen in Table 5-5C, only 1. H 

of the respondents reported prior contact with a person suffering fram 

active tuberculosis, but of these only 19% had significant rE'activit.y. OVer 

balf of aU resporrlents reported that they had receiv'Xi SCX; vaa:::ination, but 

of these only 7.7% had a signficant reaction to PPD-T. AIroR) C3nadian-lx>rn 

there was an excess of tuberculin reactivity ameR) those who respondcd 

affirrnatively to any of the questions, but the proportion with tuberculin 

reactivity was still very small, suggesti.n;J over reporting. 

Question 'lbtal pq:ulatian canadian barn cnly 
Yes (% PPD +) No Yes (% PPD +) No (% PPD +) 

Past diagnosis of TB l42 (14%) 2181 109 (7.3%) 1932 (2.0%) 
Past treatrnent for TB 47 (15%) 2289 32 (3.1%) 2021 (2.2%) 
COntact with TB 26 (19%) 2337 16 (7.4%) 2060 (2.2%) 
13(X; Vaccination 1071 (7.7%) 969 908 (3.7%) 870 (1. 0%) 

5.3 INI'ER-REIATIOOSHIPS OF INIJEPmDANl' VARIABI..l'S: 

'lhere were a number of highly signiHcant correlations between suffi iteJllS 

as the education of the mother, work of the mother, education of the father 

and work of the father. 'Ihe strongest correlation (R=:.61) was between the 

education of the two parents, and for this reason the crluCdtion of the 

father was amitted from Table 5-6. The pwerty index of the cen.sus tract was 

correlated negatively and strongly with the education of the parents arr] 

less strongly with the work status. The lCJV/er correlation with work status 

may have been due to the arbltrary assignment of scores for each kirrl of 

activity (see Appendix - QUestionnaire). Responses ta questions regarding 

tuberculosis were very highly correlated. While few resporrled yes ta these 

questions those who did tended te respond affirrratively ta severa l 

questions. 



TABlE 5-6: <XJRREIl\TICtl OF ~ VARIA.BUS 
(Grade 6, CéJrJi:di.an-Ix ŒÙ~ 
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Pov-C Heat Repairs %-Inun IInSchool Educ-M WorkM 

Pov-C 

Beat .44 

Repairs .52 .64 

~-Innn .01 -.39 -.12 

ImSchool .24 -.16 .08 .42 

Educ-M -.27 -.25 -.18 -.10 -.04 

Wark-M -.13 -.10 -.07 .03 -.02 .29 

Wark-F -.18 -.13 -.08 .05 -.03 .22 

Notes: 
Pov-C: Poverty-<1lild = % of chlldren living below the poverty line 
Heat: Percent af buildings in census tract without central heating 
Hepùirs: Percent of buildings in census tract in need of major repairs 
%-Imm: Percent of immigrants resident in census tract 

.24 

ImSchool: PE>rccnt of immigrants from tuberculous endernic areas in school 
Ec!uc-M! Educ-F: Highest educational level achieved by mother or father -

from questionnaire 
Wark-MjWork-F: Current work status of motherjfather - from questionnaire 

5.4 SKIN 'l'FST ffi:slJIIIS 

~ • 4 • 1 OVera 11 : 

OVe ra l 1 766 of participants manifested no reaction to either 

antigen. Us had small but non-·significar.t reactions, either to one or other 

antiqC'l1. 'l'i1ble 5-7 shows the distributions of reactions ta bath antigens. Of 

the :).6% Wit11 slgmf1.cant reactions ta PPD-B, only ane-fourth of these had 

reactions of lOmm or more, and very few had reactions of 15rnm or more. In 

<111 5. lb had a siqniflcant reaction ( ie 10n1m or more) ta PPD-T, and another 

J.Ü't, hdd doubtful reactions, of 5-9mm. The majority af reactions ta PPD-B 

were associated wi t11 larger simul taneous reactions ta PPIrT, and therefore 

were folt to represent crass-reactivity, and not true sensitivity to PPD-B. 
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TABlE 5-7: OVERAIL RESUUl'S OF SKIN 'ŒSI'}K;: 

PID-'l' PID-B 

Size of Nl.mtle.r Size of Nt.miler ~ 
Pffi-Jl' PID-B 

0 2005 83.7 0 2045 85.3 
1-4 205 8.5 1-4 228 9.1 
5-9 86 3.6 5-9 99 4.1 
10-14 65 2.7 10-14 29 1.2 
15+ 57 2.4 15+ 7 0.3 

'IDI'AL 2408 2408 

The correlation of readings for the two antigcns for the Grade (, 

students are shown in Table 5-8. The frequenc..:y distributions 01 reaction 

sizes in millirnetres are shown in Figure 5-1. AlI skin test n:~<ldings t rom 

Grades 6 and 10 are shown here, since the sarre readers were uscd for the two 

levels. There was a "middllng" tendency on the part ot the redders, whIch i~:; 

evident from the concentratlon of readings for certd in SI zcs compdrOO ta 

others. This rnay have been partiaIIy explained by the minimum size 01 

reaction necessitating referral For those with no vaCcInatIon booklet, or no 

Ba:; in the booklet, any child wj th a reactlon of 'Jnun or more Wd~; 

referred. If BCG was doc::wnented, the crI ter ion bcG:.unc d rc.1C t 1 on cxcccu i nq 

9mrn, while for those with larger PP[}-B t.han PPD-'l' the cn ter 1011 Wd~; lOnDn for 

PPD-T. In all cases the crit2rid for referral were more conservativ0 tlldll 

those usej in the analysis, 50 that while rœdcrs ffic'ly hùve errcd by il ITDl1 or 

two near the criteria for referral, i_t is unlikely t.l-hlt they woulcl helve bc-cn 

biased to read systernatica-Lly above or belaw the cnteria wW for the 

present analysls, 

The study tested several hj1X>theses, pr1ncipall y by COl11p<lr UK] SI zes or 

prevalences of reactions betwœn groups that differcd on the txlslS of d 

characteristic of interest. There lS no reason to sUppx-.>C thdt there would 

have been any differences in readil1CJ on the rosis of thcse characœristlcs, 

sc that any middling tendency or other error ln reading should fl,we bcen 

equally present for those with or without the charactenstlc of 

interest. Reading errors are most likely to affect the estID'lte of overall 
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--r FIGURE 5-1: 

FREQUENCY DISTRIBUTION OF READINGS FOR PPD-T AND PPD-B 
(GRADE 6 ONLY) 

80~,--------------------------------~ 

U') 

(!) 60 z 
Cl 

LS 
ct: 
LL 40 o 
(k:: 
w 
al 
~ 
::> 20 
z 

\ 
\ 

o 1 - - --- j 

5 10 15 

READING SIZE IN mm 

20 

PPD-T: SOLID LINE 
PPD-B: DASHED LINE 



·1 <J 

prevalence , but preva1ence was used ta compare the calculatcd dnl1ll..\ l 

incidence (or risk) of mfection in the two age groups. 

TABlE 5-8: REI..M:.ICN OF REACrICfi SIZE 'ID Pffi-Jl' AND 'ID PR>-B 
(Grade 6, ail participants) 

Size of rea.ctioo ta Pm-B in milliIœ~ 
PID-T 0 1-3 4 5 6 7-8 9 la 11-12 Dt 
Reactim 
size (nm) 

0 1842 * 121 14 12 14 9 1 0 ..., 
J ... 

1-3 105 39 8 3 3 5 0 0 1 0 

4 16 Il 1 0 0 2 0 0 0 l 

5 7 2 1 1 1 4 1 0 1 0 

6 2 3 0 2 1 2 0 0 J 0 

7-8 Il 6 2 1 3 3 1 0 2 3 

9 5 1 1 1 0 3 0 1 0 0 

10 14 1 0 1 0 2 0 a 1 0 

11-12 17 8 1 3 2 2 2 0 2 0 

13+ 27 5 4 3 1 10 0 5 6 5 

* (Nurnber of participants with this size of reaction to PPD-T arx:l ta PPD-B) 

5.4.2 causes of false positive t:ube.rculin react.ions: 

5.4.2.1 Sensitivity to PPD-B 

Of the 99 students with PPD-B reactlons measuring 5-9mrn shONn in Tùble 

5-7, 42 (42%) had accompanying larger reactions ta PPD-'I', arx:l of the 36 with 

PPD-B measuring lOrmn or more, 6 were be1ieved due ta cross-re.:)c;ti 'lIt! 

because of a larger PPD-T reacLion. Of the total populatlon tcsted, 2 j") 

children (9.7%) had a reaction ta PPD-B mat WùS larr-Jcr thdTI thclr 

simultaneous reactlon to PPD-T. Sensitivlty to this atyplcal M'jcaŒ...tc:tcrlal 

antigen was responsible for over one-fifth of reactlons to [JPlf-'T in the 

range traditianally consldered doubtful, because af pres11TOC:d cross-reac-
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tivity. Hawever, as seen in Table 5-9A this sensitivity to PPD-B was 

resp::msible for very few of the reactions in the range normally considered 

significant. 

TABlE 5-9A: FAISE RlSITIVE 'IUBERClJLIN REl\Cl'ICNS I.:lJE 'ID SENSITIVITY 'ID PPD-B 

size of 
Pffi-'J' 

0-4 
5-9 
10-14 
15+ 

TOI'AlS 

Total Nt..n:J:ber wi th 
Reactions to PPIr'I' 

2200 
86 
65 
57 

2408 

Nt.miJer wi th % False 
PH)-1I' < PlU-B Ib;itive 

214 * 
19 22 % 

2 3 % 
0 0 

235 

* (PP~ reactions of 0-4 are not considered significant 50 PPD-B can not be 
considered a cause of false positi.ve reactions in this range) 

Sens i tl VI ty to PPD-B was strongl y associated wi th immigration status, 

as seen ln Table 5-9B. Imnugrant children were more Ilkely to have 

sensit~vity ta PPD-B, particularly those from the caribbean and Asia. 

Sensitlvity ta PPD-B was a more important cause of false p:Jsitlve reactlons 

aIOClrYJ the foreFJn-born, although the difference compared to the canadian 

barn was s llght. Among forelgn barn students, 12 had reactlons to PPD-T 

measurlJ1g 5-9mm, of ',mom 4 had Iarger accornp:mying reactions to PPD-B, 

whenBs of 3~ wlth tLÙJerculm reactions of lO-14rnm, only one (3%), had a 

larLjer rcactlon to PPD-B. On the other hard, among Canadian mm children, 

20°" of tuberculln reac.."tlODS in the 5-9rnm range, and 3% of those in the 

10-14mm range, could be ascrl.bed to cross-reactivity ta PPD-B. Arnong 

GmadldJ1 rom, sl2JlSltlvity to PPD-B was not assoclated with indicators of 

socloeconomlc status, nar te travel to the South-Eastern USA, l10r with 

documented sa:; vaccination. These results are shawn, in Appe.ndlX Tables 

A-lX, and A-Xl. 



TABlE 5-9B: ASSOClATIOO OF SEmITIVITY ID PID-B wrm DMIGRATICN STA'llE 

size of 
Reaction 
to PPD-B 

B<T 
2-4 
5-9 
10+ 

'IDI'AL 

Immigration status: 
Canadian-oorn Foreign-born 

1921 
134 

45 (2.1%) * 
16 (0.7%) 

2114 294 

253 
24 
12 (4.1%) 
5 (1. 6%) 

* (Nurnber of children followed by % of the total for that immigration 
sub-group) 
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5.4.2.2 Effect of In; vaœÏ.ni.ition (éllOClOJ the Canadian born sb.rlcnts only): 

It was not posslble to systernatically verify the I:D:; status illIDn:] the 

iImnigrant children, because very few had vaccination l:x:xJklets, and there W<1~; 

no access to vacclnation records in other countries. 'l'heretore the <lr.alysl~ 

of the effec"t of prior BCG vacclnation as a calLSC ot l'aIse positIve 

tubercul in reactlons was Ilmi ted ta thŒ:~ OOITl ln Cafldda, lor whom 

vaccinatlon records could be traced. There were t.hree I1UJor sources 01 

infonnatlon éJ.vallable on B(X; vaccwation status dl1lOng the Cdnddlùfl 

born: vaccmatlon boo}:lets, the reglstry of t..he In..stltut Ann.md FrdppJCt' 

(IAF), and resPJnse..s to the questionnaire. 

Of the 766 chlldren Witl1 vacclnation booklets, JOl had dex.:umentoJ rD.; 

vaccination. Records c-Ould be traced [or 1822 chi Idren through the reg I!::;try 

of tile Institut Annand Frappier (lAF). Of these, 4')8 had duc'llITlOntr!(j FU::; 

vaccination. 1'0 compare tilese two sourœ...s of informatlOn, a random E~lmple 01 

227 who had a vaCCiné1tlOn booklet were selected, and tilese ndInes wcre thcn 

verified through tile IAF rE:'>\Jlstry. As seen in 'remle "r1O/\ bel CM, the 

agreement was 74%. The oost lü:ely explanatlOn for WICler-rerXJrtirYJ by HIP 

IAF is that the Ba; vIas given as pdrt of a vaCclnatlon campaiqn l rrJcpenlant 

of the I.A. F .. The lI1stanœs where BCG vacclnation was doc:wœntoJ by the lAf' 

but not me lx>oJdet may hclve been because the vacclnatlon was glven at bH-rli 

before the vaccination booJdet was lssued, cV" the vacc ination lx>oy.let 

checked was not the original. 
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Of the 1778 parents who ~ te the question regardirg sa; 

vaccination on the questionnaire, over half in::liœted that their child had 

received this vaccination. ~ionnaire response was carpared to dcx::::um:mted 

vaccination status, ard is shawn in 'l'able 5-10B belCM. Vacx:::ination was 

considered dOCLIIœl1ted ta have been given if either booklet or IAF registry 

reported that sa:; had been given. As seen belOW' over 50% resporrled that BCGV 

had been received, carnpare::l to less than 30% 'Nha had actually received 

sa:;. Despite this questionnaire response was still significantly associated 

wi th tubercul in reacti vi ty . 

Table 5-10A: Vaocinaticn Iblklet vs InstibIt A:r:marrl FraJ:J>ier 
(canadi.an barn Cl'ÙY) 

VACCINATION BX>KI.ET 
Given Not Given 

RffiISI'RY 
OF Given 77 19 

INSITIUI' 
AmAND 
:rnAPPIm Not Given 40 91 

'lUI'AIS: 117 110 

Agreerrent: 74% 
Kappa: .48 

'Ibtal 

96 

131 

227 

Table 5-10B: Questiamaire ~lSe vs AlI docl.Dœnted 00; Vaœinatioo 
(canadi.an barn Cl'Ùy) 

Ikx::lnœnted In; Vacx::inatioo 
Given Not Given 

ResIxnse YES (Received) 341 462 803 
to 

Question rD (Never) 67 668 735 

'lbtals (576 missin;J) 408 1130 1538 

J\grealelt 65% 
Kawa .31 
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'lhe overall comparison of tuberculin reactions on the basis of 

vaccination status for the 1822 students in whom oct; status (X)llld œ 
verified is seen in Table 5-11. Reactions to PPD-T are grouped by incTeJOC'nts 

of ="mm, and it can be seen that among those with &::x; vaccination, thcYC' is 

an E~cesS prevalence at aIl categories of PPD-T, although almost 94% h,td 

reactions Iess than lOmm. 'The frequency distributions, smoothed by a movinq 

three-point average, and grouped in increments of 2 nun are shawn in Figure 

5-2 on page 55. The distribution approximates a fuisson distribution wIth ,1 

graduaI declme in proportion affected at incrŒlsing size.5 of PP[}-'I'. 

'l1\BlE 5-1lA: RErATICNSHIP OF 'lUBERCULIN REACrlVrrY 'm lXX1Jf1!'N!'~J 

(Grade 6, Cmadian barn onl y) 

PPD-T l3(x; Given BŒ Not given 

0-4 399 (87.1%) 1320 (97.0%) 
5-9 31 ( 6.8%) 22 ( 1.6%) 
10-14 18 ( 3.9%) 11 ( 0.8%) 
15 + 10 ( 2.2%) 11 ( 0.8%) 

TOI'AL (292 rnissing) 458 1364 

Because of concerns regarding the possible under-reporting of I3(X; 

vaccination by the IAF, the frequency distribution of reactions of 

vaccinated and non-vaccinated 'IIJere compared among the -'G() for whom the 

vaccination booklets were availdble. 'Ih.c.se re.sults are shwn ln 'l'dble ")-l1B, 

and it can be seen that while there W<lS rt1l exce.-Ss prevd1encc of tuberC1111n 

reactions rneasuring 5-14rrun among those who hnd rccclvm FŒ, alXJv0 14rrun thf' 

prevalence was simllar among the VaCCll1iJ.ted and non-vdcci mted. 'lh 1~; l <~ ,m 

important comparison, in pd.rt because under-repxtlfl(] tram tlK> reconL ut 

the vaccinatlon rX./1Y.lets was less than t.h.ilt by the JAl-', <lm al sa rJf:calLS( ~ny 

differences ln characterlstlcs bctwc--en chlldren, thdt m.--:ly 

reflected by differences ln provJding the vdccinatlOn I:xXlvlet (..1 tom of 

health behavlour) , would have becn ~liminated, bec.:aLl!:,c only students who hdd 

these booklets were included ln thlS analysis. 
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RX; ~Œ FlUf llXJIŒ.El' AICtm 

(Grade 6 r canadian barn ŒÙy) 

PPD-T In; Given BeX; Not given 

0-4 259 (86.0%) 439 (95.0%) 
5-9 21 ( 6.9%) 9 ( 1.9%) 
10-14 16 ( 5.3%) 4 ( 0.9%) 
15 + 7 ( 2.3%) 14 ( 3.0%) 

'IOI'AL 303 463 

ocx:; vaccination was strongly associated with irrlices of lower 

socioeconanic status. Annng students resident in census areas characterized 

by laYer than average housing quality, 35% had received sa:;, campared to 14% 

of students resident in census areas with above average housin:3' 

qua lit Y • This potentially confourrled the relationship with tuberculin 

reactivity. Ta control for this, aIl students were first divided into two 

equal strata on the basis of SES irrlices, arx:l within each stratum the 

frequenc:y distdbutions of PPD-T reactions were c::x::anpared between vaccinated 

am non-vaccinated. Tt can be seen fran Table 5-12 belON that am:::Jng those 

who hdd been vaccinated, 7.2% of the {XXJr had PPD-T over 9mm c::arrpared to 

only 3.2% of the rore well-to-do who had been vaccinated. Similarly arrong 

non-vacclJ1atcd, 1.6% of the poor had reactions over 9 nun carrpared to oilly 

1.1% of those less disadvantaged. Because of small numbers of tuberculin 

reactors in each stratum, arrl because the resulœ were similar ü, the two 

age groups, the resul ts frem bath Grades 6 arrl 10 students are CXlItlbined in 

Figure 5-3, on paqe 56. AlI of the Grade 6 students, arrl all but 6 of t}"lo 

Grade 10 studcnts had received vaccination in the first year of lite. 'Ibis 

pooling of resllits seems biolo;Jically justified, because in bath groups the 

vaccine used, technique of administration arrl age when vaccinated were the 

saJœ. Fbst-vaccinal tuberculin reactivity éUOCJIX] Grade 10 students vaccinaterl 

at birth should œ.rtainly be no greater than that fourrl aIOOng the Grade 6 

students, who were also vaccinated at birth. 
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TUBERCULIN REACTIONS - IMPACT OF BCG VACCINATION 
CANADIAN BORN ONLY: GRADES 6 AND 10 WITH BCG VACCINATION 
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FIGURE 5-3: 

EFFECT OF BCGV ON TUBERCULIN REACTIVITY 
ANALYSED BY STRATA OF SOCIOECONOMIC STATUS 
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'mBIE 5-12: EFFEX:T OF ID:; VAœ:INATIœ 00 WŒXl1L1N RFJ\CI'lVI'rY 

size of 
~ 

0-4 
5-9 
10-14 
15+ 

srnATIFIED BY so::rO~C ST1\'.lŒ 
(Grade 6, can.:rlian barn cnl y) 

l..c:JMIer SES Higher Sffi 
Va<X!inated Not Vaa;inated 

(335) (647) (125) 

83.6% 97.8% 89.6% 
6.6% 0.6% 7.2% 
5.1% 0.8% 0.8% 
2.1% 0.8% 2.4% 

Not 
(768) 

97.0% 
2.5% 
0.4% 
0.7% 
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From Tables 5-11 and 5-12 above, it can be seen that BCG was dn 

important cause of faise positive reactions. 'Ihere were differences in 

prevaience of reactions between vaccinated students groupcd on the basis of 

socioeconornic status, or age (Grade 6 vs Grade 10). 'T'his excess prev<.1lf>.J1CC 

among the more disadvantaged, and the aIder students, W"dS takcn to rC'[JrC'!X'nt 

the presence of tuberculous infection. This was ac.lded to the prevalcnce 01 

reactions among the non-VaCCHlated ta give Lm estilllcltc of ovoral1 

prevaience. T1us was used ln turn to calculate sensitivlty anc.l specif icity 

of different criteria for size of PPD-T reactions used ta distincJubh 

tuberculous infection from effect of J3(X; vaccilltltion. From thc~~, seen ln 

Table 5-13, one can see that no eut-p:nnt is ldeal, arxl b<:>01WX' of th' vpry 

Iow prevalence of tubercuJous infec-tion in thlS popuhtion, tllC ~;pc-'(..::lf icity 

rerrains very low even a\.. relatively hlgh' r cut-PJlnts, whcre tllC ~;cn~';ltlvjty 

aiso becomes low. However, based on thlS table (lm the' resul ts ilffiOncJ the 

Grade 10 students, (see Table 6-13), a eut-point of 12mm would scr:.~ to lx...: 

the best compromise. 'Iherefore, in aU subsequent analyses, aroong thosc with 

documented p,a:; vaccinatIon, all reactions to Pp[)-Jl' rncasuring between one dOO 

eleven mm were adjusted ta equai zero. 



58 

'mBIE 5-13: F1USE KSITIVE AND ~ RATES USING Ou'F'ERENI' SIZE œITERIA 

(Grade 6, carali.an barn ŒÙY) 

a.rt:-point of Sensitivity % False positive Specificity 
Pffi-1l' size (DIlI) 

10 mm 100% 72% 28% 
12 mm 81% 64% 36% 
15 mm 46% 62% 38% 
18 mm 23% 50% 50% 
20 mm 8% 0 100% 

5.4.3 ~ of tuberculin reactivity: Imnigration status of dtild. 

Prevalence of tuberculous infection was far higher among immigrant 

ch il dren , who accounted for 69 of the 119 reactions (58%) of lOrnrn or Irore, 

as see.n in Table 5-14. Among the canadian barn students, the prevalence of 

rcacti VI ty was similar for those whose parents were foreign rom compared ta 

those whose parents were canadian barn. 

'l'AllI E 5-14: 'IUBERCULIN REACI'IVJ'IY IN œ:rr.rnEN GRCUPED BY' DfiIGRATIŒ STNlUS: 

Reaction 
ta PPD-T 

0-4 
5-9 
10-14 
15 + 

Total 

Child-can. 
Parents-can. 

1288 (86.0%) 
40 ( 3.3%) 
28 ( 1.9%) 
16 ( 1.2%) 

1371 

Imnigration status 
aüld-can. Child-Imm. 

Parents-!mm. Parents-Imm. 

718 (91.0%) 217 (57.0%) 
19 ( 2.7%) 8 ( 3.0%) 

2 ( 0.9%) 32 ( 9.1%) 
4 ( 1.4%) 37 (10.5%) 

743 294 

Among the foreign-barn children, those from areas wi th lOIN incidence 

and prevalence rates of tubercul os is , had the lowest prevalence of 

tubercul in ra,cti vi ty , while those from intermediate and high-prevalence 

areas, had higher prevalence. '!he absence of a consistent relationship ta 



59 

tuberculosis rates in the country of origin rnay have been because many of 

the foreign born children who were students in the standard Grade 6, had 

immigrated many years ear lier, at a YC>Ul"KJer age, arrl so may not have bccn 

exposed to or infected by tuberculosis before they came to canada. '111e 

impact of age of emigration from a tuberculous errlemic area, on prevalencc 

of tuberculin reactivity, for all foreign born students of Grades 6 am 10, 

is shawn in Figure 5-4, on page 60. '!he higher prevalence seen alOC)nq thoSC' 

who were older when they innnigrated implies that the rojority of the 

tuberculin reactions seen were due ta tuberculous infect ion rather than l3(X; 

vaccination. BCX; is still routinely given in many developln;} countries in 

infancy and early childhood, but if 'mis vaccination were the cause of the 

tuberculin reactions seen among the students tested, it seems wllikcly t:.hat 

the relationship to age of ernigration seen in Figure 5-4, would have becn 

evident. Among those barn in tuberculous endemic countries, further 

evidence that the majority of tuberculin reactions were due to tubc>n.-·ulous 

infection is that the frequency distribution of reaction sizes to PPD-'l' in 

mm was bimodal, as seen in Figure 5-5 (page 61). 'l'hi s is in contrélst ta tl1e 

present findings of the frequency cl istribution seen among the G-J.nad ian bon1 

with BCX; vaccination and :.s more in keeping with the frequcncy distribution 

seen among those with tuberculous infection (Comstock 1974, 197'}). 

Among the foreigr.. barn the overwhelming detenninants of tubcrcul in 

reactivity were the tuberculosis rates ln their country of origin, and the 

age when they ernigrated. The risk of being infected here in Cimada wùs 

relatively minor, alld it seemed unI ikely that the detenninants of becominq 

infected here in Canada coul d be SE>parated trom the effect of exposure in 

their country of origin. Therefore all the foreiqn born studcnts were 

excluded from aIl further analysis. 
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FIGURE 5-4: 

TUBERCULIN REACTIVITY BY AGE WHEN IMMIGRATED 
(FROM TUBERCULOUS ENDEMie AREAS ONLY: GRADES 6 & 10) 
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'JO mEVAIl'NŒ OF WBERCUI.ŒIS lN a:uN'IRY OF BIRIH: 

(Grade 6, ClUld inmigrant) 

'I\JberculŒ;is rates in ca.mtry of birth of drild * 
rœ INI'ERMEDIATE HIGH 

23 (76.7%) 28 (71. 8%) 166 (73.8%) 
2 ( 6.7%) 0 6 ( 2.7%) 
5 (16.7%) 3 ( 7.7%) 24 (10.7%) 
0 8 (2n ~1:;) 29 (12.9%) 

30 -,9 225 

* I<CItes taken from information published by IUAT, (See References # 79-88) 

').4.4 ~terminants of tubcrculin reactivity aIlDIYJ Canadian barn: 

~.4.4.1 J'Iqe: 

'l'he mo,an dqe ot dU camdian barn Grade 6 students was Il. 5 years. 

Alter ddjustin<J for the taIse PJsitlve reactions due ta sensitlvlty to PPD-B 

,ll1d Bex::; VdCClnatlOn, using the cnteria defined earlier, overall prevalence 

W<lS ? O,l'i,. 'Ih1 S corrc~:;ponùcd ta ill1 annual lncldence of infection of 0.18%. 

~.4.4.2 'l'ubcrculosis rates in o:x.mtry of birth of parents: 

As W<lS sœn e<lrUer in Table 5-14, thcre WdS na difference in 

prev,llonce of tuœtT'ul in reactivlty amang Canadian-bon1 children between 

tl10SC wl10sc pa.rcnts were toreiqn barn cornpared to thase with canadian barn 

p..\rent~:;. Among tl10sc whase parents were foreign mm, "t.Jîere "V/as a slight 

C.xl't'~;S ,unOI1CJ t110SC wl10se parents lIT1Inlgrùted from tuberculous endernic areas, 

but tlüs Wd~; not ~~ICJnlt imnt (r,vcn the small number affec:ted. AlI Canad.lan 

l..xJrn studc.nts were êlllalysed. tcqether in aH subsequent analysP-s, because 

whcn COlnplll ru on tl1e oasis of immigration status of their parents, there 

wC'rc no slqnitlœnt differences, in terms of characteristics (section 5.3, 

...ln!.:l 'l'dble ~-~A), as well as tubcrculin reactlvity (Tables 5-14 and 5-16). 



'mBI.E 5-16: REIATIOOSHIP OF ~ RFACITVl'l"i 

'ID CXUNrnY OF BIRIH OF PARFNrS 

(Child canadian-bm:n, Parents inmigrant) 

Reaction 
te PID-T 

'I\lberculosis rates in camtry of birth of parents * 
~ INI'ERMEDIATE HIGl{ 

0-4 
5-9 
10-14 
15+ 

'IUI'AL: ** 

299 
9 
0 
2 

310 

(96.5%) 197 
( 2.9%) 4 

0 
0.6%) 0 

203 

(98.0%) 178 (CJb •• r;. ) 
( 2.0%) 4 ( 2. U,) 

l ( O. 6'~) 
2 ( 1. l':.) 

185 

* Rates taken fram information published by IUAT, (References # 7CJ-ilB) 
** For 45 students the country of blrth of bath parents was mlsslI1q. 

5. 4.4. J Ef fect of soc:ioecorx:mic factors: 

b3 

'!he relatlonshlp to tu}::.erculli1 reactl vlty of parental eùUD-1t wn leve- l, 

and work-status as deternuned from questlOr11lJ 1re respoT1SC!;, arc '-;hown Hl 

Table 5-17. There 'tJaS a COrlSlsteIltly hlghcr prevalence tl11l0nq chLldt('n 01 

parents wlth t.'1e lONest score 1I1 each 01tegory. When the pn·'.!, Il (~nCl! ,111l()11IJ 

those in the lo.vest category was compared to the prCVi1lenl'c ,unOfl<j t.hl):,{· 111 

all other categories cornbll1ed, the dlfferences were ot bonlerllI1C ::';l'Jnil

lcance ( .1< P <.2 in all fOlS .:'.ategorlCs, using dll :::,qudro). It :3hould ~p 

note::l that li1 ccx:lirg the dab, the lCMest score for eduG.lti oIldl love 1 '';<1:, 

assigned if the parent was absent or decat::xd. Therdore the rcl.ttirJf1:'Jhlp 

between tubercull11 reactlvlty dnd no parental cducdtlOn, SC(:n Jn 'l'clblc~ ")-

17A & B, was ln reallty the S3IT1e assoclatlOn ·"Jlt-h mono-ptrr·nt.Jl Llmlll(':; 

seen in Tables 5-17C and 5-170. Guldren ot mono-pa rr __ flGJ1 tdmlllL'S drr~ rm 

average Signlficantly more dlsadvantaged than those ot t<tmllws '",hon: fJJUl 

parents are present. Arrong chlldren of mono-pdrentaJ Lunllles pre/dl C!n(:e ot 

tuberculin redc l _Vlty was higher, although thls falluJ ta rGJch conventlontlJ 

levels of statlst 1 cal sigm. f lcanC€. After accoWlt lJ1Cj [or parC!I1ta l (üJ'~ __ m;.e 1 

there WdS no suc:h asscx:::iation with level of parental eclUc'îtLon. 
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'J.1illlE 5-17: PARENrAL ThClDRS AS IEI'EIMINANIS OF 'lUBERCULIN RFACI'IVI'I'Y 

(Grade 6, canadian-OOrn cxù y) 

Table 5-17A: Maternal Etiucation 

None Primary High School University 

4 (3.5%)* 3 (0.8%) 22 (2.1%) 8 (2.7%) 5 (1.9%) 

109 373 1040 294 255 

Table 5-17B: Paternal Education 

None Primary High School University 

PPD-'!' FOs 10 (4.2%)* 2 (0.5%) 17 (1.9%) 8 (3.1%) 5 (1.6%) 

PPD-'r Neg 226 399 882 252 312 

Table 5-17C: Maten1al Work-status 

Absent Housewife Une.rnployed student Working 

5 ( 4.6%) * 18 ( 2 • 0%) o o 19 (1. 8%) 

103 874 4 67 1023 

Table 5-170: Paternal Work-status: 

Absent Housekeeper Unemployed student Working 

PP[)-'l' lU; 12 (4.6%)* 1 (1.3%) o 2 (1. 9%) 27 (1. 7%) 

317 75 22 100 1557 

* (Percent of those in each category wi th significant reactian ta PPD-T) 

AlI students were grouped into quartiles according ta the Ievel of SES 

indices, obtained from census data, and the prevalenœ in each quartile 

compared. Usirg the Mantel-Haenszel OÜ-Sq test, the differences were of 

l:xJrderline slgniflv.l.nce for twa irrlices of hous~ quality (p=.06 for heat, 



p = .07 for repairs). Using ~VA, and treating PPD-T re.."1ctlOr1S ,1S .1 

continuous variable the differences between the quartiles were siqn i f Il~1nt 

(p < .01). 

TABlE 5-18: NEIGHlUJRfJX)I) SOCIOEXlJNCMlC DEl'El~nNJ\Nrs 

OF 'lUI3ERC1JLIN REACI'IVl'rY 

(Grade 6, canadian barn onl y) 

Table 5-18A: Relationship ta Housirq Quality - % With Q:>ntral lIoiltioo 

oistriJ::ut.ion by Q-Jart il Œi 

K:Sl' 1 I-:A.S'I' 
1 2 J 4 

Negative 499 509 ~18 ':)00 

COubtful 15 7 8 1·1 
Positive 7 5 g Il 

'IOI'AL * 521 521 535 525 

* (For 12 students this rnfonnation was misslng) 

oistri.l:m:ion by Qùarti les 
I..EAST r-t:1'il' 

1 .... ) 4 .G 

Negative 490 489 522 50() 

COUbtful II 13 14 () 

Positive 6 8 5 IL 

'IOI'AL * 507 510 541 524 

* (For 32 students this infonnation was missing) 

5.4.4.4 Effect of CXlIltact with imnigrants: 

'!he relationshlp 0 f renct i v i ty to PPD-T ta contact VIl t-h immifj rrmt 

aroc>ng canadian bon students lS sha.m in Table 5-19. '!he prcvalence of 

tuberculin reactivity was not higher arrong those who lived in neighbourhocxis 
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or atten::lcd schoo1s characterized by a higher proportion of innnigrants, 

compared ta those resident in neighbourhoods or attending schoo1s 

characterizcd by a 1011er profXlrtion of immigrants. No differences in 

tllbcrcul in reactl vi ty were derronstrable when immigrants from all regions 

were u~.;crj dS the u1dex of cxposure, nor when the index was restricted ta 

tl1CT.JC tram tubcrc..:ulollS endemic areas. In fact, there appeared to be an 

Inverse rel<1tlOTYjhip. ThlS ffi.ly have been due to the fact tl1at SOlle of the 

rmst dl~xlc1vant .. clqcd dre.tlS selec"ted for study were characterlzed by a very lON 

propürtlO/1 J1 lJT1ITllgrants; the same was true for the schools in these 

drCilS. On the otl1cr hand, sorne of the nelghbJurhcxx1s with a high proportlOn 

ul lorolCJn-born w('ro more dfflucnt. Multlvariate analysls was used ta assess 

the nlC.!epend;mt oftccts of SOClc::JCCOnOffilC status, and contact with 

lnnmgrdnts; thls WIll bc presented ln Chapter 7, because the results from 

bath Gri1dC's 6 and 10 wcrc cornbincd for this analysls. 

(Grade 6, canad.ian-oom only) 

'IQPlç ~J9A: Rclatianship to % Inmigrcmts .lall} in the lEighbcmhood 

DistribJtiOl1 by QuaJtiles 
PH)-II' ŒAST KSI' 

1 2 3 4 

Ncg,ltive 481 517 488 521 
I..bubtful 15 10 Il 8 
POSJtlvC 12 9 7 3 

TOTAL * 508 536 506 532 

* (For 32 students this infonnation was rnissin;J) 



Table 5-19B: Relationship te % Inmigrants fran TB errlemic arCil ... C; 

in the Neighban.txxx:l 

Distrirutioo by Ç\1arti 1 es 
PR>-'f I.FAST ~l' 

1 2 3 4 

Negative 484 528 507 510 
IXrubtful l7 10 6 12 
Positive 13 5 8 b 

'rorAL * 514 543 521 t)~B 

* (For 8 students this infonnation was missing) 

Table 5-19C: Re.lationship ta % of st:trlents frem TB ~ic_-,,"l~~ 
in the Schools 

Distril::ution by (,)Jartiles 
I.FAST ~:;'l' 

1 2 J 4 

Negative 528 536 461 ')11 
D:>ubtful 18 14 ') ') 

Positive Il 8 4 CJ 

'K1I'AL 557 558 470 '::>2CJ 

5. 5 SlJltIoV\RY 

OVerall participation ;-unong the Grade 6 students WëJ.S ~w. 'J%. Int onniltlOn 

was available on over 80% of the non-pa.rtlcipants, am thls erklblcd detdll0!l 

characterizatlon an:::i comparlson wlth those who partlClpdtcrl. 'lhcre viere 

signlflcant differences Wlth re\Jard ta school txJ...J.rd and lafXJUiJCjC" of 

instruction, but o...î!11parIson of non-partlclp::mts ta partIcipants 'IIith ln 0H51 

of these SUb-grOUp<3 as weIl as overall, revea.led no slgnlfic.:mt (lltff"~n~nc[_'s 

in terms of characteristics that may have at f(.'C,tw preva] "2Iîœ of tuLerr_·ulou!.; 

infection. Of those tested, J. 6% had reactlOns ta PPD-T of 5-')rrrrn, arrJ 5. n 
had reactIons of lOITun or roore. Sensltlvity ta PPD-B ac:.c:ountC!iJ tor 

approxirrately one-fifth of reactlons of 5-9nun, but very fell of the laJT]C:r 
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tuberculin reactions. Among the foreign barn, prevalence of tuterculin 

reactiVlty was ~ncreased, particularly arnong those who had immigrated to 

canada at a later age, fram countries where tuberculosis rates are still 

hlgh. Arnon:} C<:ll'1l-:ldlan barn, alrrost 22% had received BCG vaccination, 

principiüly thc:r~ resident ln rrore disadvantaged quartiers, and was 

resfXJnslble for a slgnltlcant mnnber of false posItive rea.ctl.ons, although 

very few 01 these were largel. man 12nun, and prol::Bbly none greater man 
15rrun. Overi111 prevalencc '""as 2.04%, eqUlvalent ta an annual inCIdence of 

l.nfec..tion ot O. 18b. l'he maJor deternunant of mfection wQS socioeconomic 

status, of wh.lch t11e best l..1ÙlcatOrs were those thilt reflect.ecl housing 

status, ard absence of one 

tuberc .. .ilos 1S, el ther through 

schools chi1rilcten 2ed by an 

parent. PosSIble communlty exp::lsure ta 

resldence in COmmunl tles or attendance at 

illCreased proport.lon of llT1!nigrants from 

tuberculous endeITIlC areas, was not asscx:lated wüh an increased prevalence 

of tubercl..llln reactlOns. 



6.1 roI'ENI'IAL BIAS mE 'ID octl-PARl'ICIPATIŒ 

The orlg1J1al estlIlBte of the reql.llred &lITlple size WilS l')OU 

students. Lc::Mer partiClpation rates fh'ld been experiencect on prev lOtiS ~;lltVl'ys 

among this age group, 50 It was antlcipated mat P.lrtlclpatlOn w,,~, unlit:cly 

ta exceed 75?". Therefore the origiI1éll estunate tor the totAll t,lrqC't 

populatlOn required W<J.S set at approximately 2000 studcnts. lIawevc>r, l>t '1 ~1ll!-"'(' 

of delays 11l obtumrq school 'r:x:laJ:'d approvill, thr~ schools ln whH:h tl1C' 

su.rvey Wi'lS planned '.Nere :iropp:rl. As weIl ln one sc.hool the pn nClpll lT'tw,cd 

ta allow the sunley ta !-::le corducted l:;ec.3.use of poor scOlL1stlC pcrtOlln.llll·(· by 

the Grade 10 students, who numœred over 200. AlthoufJh t11c lU';!...-; nI tl1l' 

potentlal partlClpants lS 1II1portant ~"':l.use of patent.lai loss 01 ',t,lt-l:,tll:.ll 

p:M1er, thelr e..xclUSlOn from the study should nüt billS tllc n:?!...,u]L, IJC~\IlI:..,e 

the reasons for non-p.-l.rtlcipation were ùnrelated ta the stuùy Ob)t!\..-tlV(H;. 

ThlS left an eliglble populatlOn of 1636 students, ot whom 'JFl3 p,u-tlcl

pated (60.2 35). As Wlm the GIL1de 6 students, very [cw of those tcst(~ (lld 

not have readirqs, bec:mS€ of extensIve efforts by study per_~onncl to tnce 

every student tested. Arnong L'lE:! non-partIcipants the greùt maJor! ty vJPre 

non-respondents. L1ttle was )ma,..,n of the reasons tor non-partIcipation dnlOTl<] 

these non-resp:>ndents, becuuse the testlll<J was usually done Ln cl l.~ntr;) L 

location, and not on a class by class baS1S. 

TABlE 6-1: OVERAIL PAI?ITCIPATIOO l>MJNG 'IllE GRADE 10 S'IUDI-NI'S 

Populatlon ellglble: 1636 

Non-partlcipants: Absent - testID:J: 21 
readl..lîg: 3 

Refused - Parents: 24 
Students: 15 

No response: 606 

'IUI'AL: 653 (39.8%) 

Participants: Had prior p:>Sitive PPO: 4 
Had prior negative Tine: 2 

Tested ln study: 977 

TOI'AL: 983 (60.2%) 
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6.1.1 Information on oon-participants: 

In contrust ta the Grade 6 students, there was very little infonna.tion 

avallable on non-partIcIpants. Only 29 completed questionnaires, while age 

am postal cxx:le illformatlOn was available from school lists for an 

addltlonal 6~ only. There was no inf01TIation available for 568 students, or 

34.7% ot tlle total ellglble p:Jpulation. Arnong t.he non-participants, those 

attend.1lYJ Protestant and/or English language schools returned the least 

number 01 questionn.a.ires. Fortunately there were sp2Cial situat.ions ln three 

ot the hlCJh schools whlch provlded sarre insight illtO the characterist __ cs of 

the non-port lC Ipants. In tNo Engllsh Protestant schools, because of very ION 

partlclpotlOn on the lIutial scheduled sw:vey, a 2-stage survey was 

comucted, as Nas dlSCUSsed. U1 Chapter ci. 'The characterist1cs of those who 

part1Clp<1ted ln the first stage could te corrrpared ta those of the students 

who P.U-t.1ClpLlted only after a'tenS1ve additionai recrUltll1Cj efforts. °Ih1S 

was an Ullp:::ll:tJJlt c..Jm!:KlTISOn œ-,::..::lUse rom were Erylish Protestant schools, 

and 50 repre..sented the largest group of non-respondents. In one English 

G."1thollc school, a school llst T,.;lth dates of buth arxl. addresses for all 

students, was obta.li1cd. ThIS alla,...red compar1son of partiClpants arxl. non-par

tlcipants wlthlJ1 mIS SC".hex:ll on the baslS of age and census dab:t. 

6. 1. 2 Rcl.llti onship te lan:JUage O.l. - instruction arrl school-board: 

As w l th the Grade 6 students, the rate 01 participation in each school 

ranged from as little as 34~ ta as h1gh as 74%. There were large d1fferences 

lJ1 the partIcipatIon rates ln different school-lxxrrds; 50% for the 

Protestant sc:hools comparee! ta 65% for aU cathol1C schools. Sinularly 

partIclp.lt lUn was 5J% 1Il the EnCJllsh language schools, compa.red to 70% in 

the Frendl 13.ngu.agc schools. Pilrticipation was hlghest ln the schools in 

Venlun, ,1n.i ÙS wlth the Grade 6 students, appeared ta correlate with the 

degree of approbat1on and enthusiasrn of the teachers, and vice-principals 

who were responsible for the Grade 10 level. 
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TABlE 6-2: PARl'ICIPATIŒ RA'I'ES: BY Il\l'n.T}\GE OF :INS'lRJCTICfi AND SCUX)lrlDARl) 

Table 6-2A: Participation rates: by larguagc of instructiqt 

~ Eligible Participants l~ 

English 1005 52<) 52.6~ * 
French 631 454 70.7% * 
Total 1636 983 

* (Difference between the two groups significant usirg Chi Sq, p<.OOI) 

Table 6-2B: Participation rates ~ by schoo l-boarg 

Board Eligible Partie ipants ~ 

Protestant-Montreal 613 312 50.7% * 
AlI catholic 1023 671 66.0% * 

cathol ic-Montrea1 732 468 64.0% 
cathol ic-Verdun 291 203 69.6% 

Total 1636 983 

* (Difference between catholic and Prote..stant significant using aliSq, 
p<.001) 

6.1.3 Questi onnaire return: 

Questiormaire retum by participants as weIl as non-p.:"lrticip.:mts cirC' 

shawn in Table 6-3A. i\mong the participants, those who did not campI ('te ri 

questionnaire were students who dE..."Cided at the last moroc:nt on the' uay nI 

testing to pêlrtkipate These adolescents signed the corr..ent, il tC'lcphonf' 

consent was then obtained from one of their pLlF~nts, but the que~t IOnlliJ j n' 

was not cornpletoo, l::Jecause of pressure of t lffiC'. With th.' exception (Jt tJw 

students ill the two school,-; where the lwo-~~wge ~;urv('y vld:, conUw;to'J, Ult! 

students who completeel on] y part of the qw:-,~;t lCJnfld j rp (c 1<.1s:, If j(~j d~, 

'short'), were a150 thosc v/ho decidcd at the lùst moment to p:lrticqJdLe. 

Therefore, ln arder ta ga in Inslght Into tllC nO!I- rr-,' ,pondents i t u X!flled 

valid ta compare the participants v/ho rcturnecl. campI etuJ quC':c~tlOnnd i re to 

participants who returned incompiete questiOT1Tk1IU'S, or no questionndirc dt 

aH. ThIS group represcntcd students whose heùlth rf'J1r3.viour "/i.1S simllar tG 

that of the non-responck'T1ts, dncl their chr"J.F1ctC'ristlr;'~ drc r;hCMn ln 'J'ab1e ()-

3A, below. '1'0 provide additionaJ insight lnto the chrlrdc.ten ~tiŒ; of tilû 
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non-resporrlents, students wi th similar non-participating behaviour were 

compared on the basis of questionnaire cornpletion. 

sha..m in Table 6-38. Arrong participants, those 

'Ihese cornpa.risons are 

who did not complete 

questionnaires terrleà ta come fram richer neighbourhocxis with more 

immigrants, 'dinle arnong non-participants the oPEXEite was tr1.le. None of the 

di ffere.nces see.n in thlS table were significant. 

TI\BI.E 6-3A: OOFSI.'IOONAIRE IŒIUm BY PARrIClJ>Am'S AND OCJN-PARrICIPANrS 

status: Questionnaire cx:nplction: 
~ Short Caqüete MissinJ 

Non-part lC ip:mts 66 6 23 
ParticiFéUlts 53 162 765 

'lurAL 119 168 788 

* (Refers ta students for whorn no infol:'nation was available) 
** (Quest lOnna ires lost!) 

TABlE 6-38: a::MP~ OF PARI'ICIPANTS AND ~-PARI'ICIPANI'S 

status Q.Iestionnaire <XIIlJletian: 
Olaracteristic None Short Cc:I:Iplete 

Nan-participants : 
Age child 16.5 (66) * 16.8 (6) 16.7 (22) 
fuverty Inde.x 35.7 (29) 32.7 (6) 29.1 (19) 
% Innnigrants 18.1 (29) 10.7 (6) 18.6 (19) 

Participants: 

Age chlId 16.5 (48) 16.3 (162) 16.1 (760) 
fuverty Index 38.1 ( 6) 31.2 (125) 32.9 (700) 
% IImnigrants 19.1 ( 6) 17.0 (125) 18.6 (700) 
IrmnigratlOn status: 
alild-can, Parents-Can 60% 60% 45% 
ad Id-can, Parents- Irrnn 19% 23% 32% 
aüld-Imm, Parents- DT1l11 21% 17% 23% 

* (Nurnber for whom this information was available) 

558 * 
3 ** 

561 
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6.1.4 Characteristics of Noo-participants ~ te Participants: 

In aIl, there were 94 non-participants for wharn sorne information was 

available .. 'Iheir characteristics are cornparPCl ta those of the <:'8J 

participants in Table 6-4B. 'lhere were no najor differences in demographic 

data, nor neighbourhoods of residence, l:ased on œnsus data. As well, there 

were no significant differenŒ'..-S with regard ta rE'-sp:mses ta question!..> 

regarding past historyjexposure to tuberculosls, althougr. the 

nan-pdrticipants were somewhat more likely ta respond thdt tl1ey hdd rccciveci 

BeX; vaccination. 

In the 2 schools in which a 2-stage survey Wé1S donc, thosc who 

participated only after the additiona1 recruiting eHarts in tJ1L~ S(,COI1Ù 

st..age, tended to l ive in poorer neighbourhoods, w i 1-h h igher proport ion 01 

immigrants, compared ta those who part:_cipated in the original survey, <15 

seen in Table (,-411, but these differences were not siqrnf lCônt. ln the one 

school ln which census data could !Je used to c:hùracterize ,1] l 

non-participants they dld not differ significantly from [Ji.lrticll:xmts in 

tenus of age, or the characteristics 0:: the neighbourhcxxls such dS puvcrty 

level, or percent of immigrants. 

Cllaracteristic of participants First S1:.agü Sa:xn:l stage 

Number JI 82 

Age of student (mean) 16.2 16.4 

Poverty Index (mean) 26 29.7 

Immigration status: 
Child-can & Parents-can. 12 = 39% 26 "" 32% 
Child-Can & Parents-Imm. 9 = 29% 38 -= 4fJ% 
Child-Immigrant 10 = 32% 18 = 22% 
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TABIE 6-4B: aD\RACI'FlUSTIŒ OF PARrICIPANl'S CDotPARED 'lU tQ.l-P1\R1'ICIPJ\Nl'S 

Cllara.ct:eristc Participants Na1-Participants 
(N=98~) (N=653) 

CHIID 
Age (years) 16.1 (969) * 16.6 (92)* 
Inmigratian status: 

Child-can. Parents-can. 478 = 60% 49 = 75% 
Child-<an. Parents-Inun. 285 = 29% 7 = 11% 
Child-Innnigrant 218 = 22% 9 = 14% 

Country of birth: 
Non-endemic for TB 32 0 
Intennediate for TB 19 l 
Endemie for TB 166 7 

Year of intmigration: 19-80.1 (204) 85.1 (8) 

WIHER 
Age (years) 43.4 (705) 43.0 (20) 
Country of birth: 

Non-endernic for TB 124 2 
Intennediate for TB 93 4 
Elùemic for TB 231 6 

Year of intmigration 19-70.6 (352) 73.3 (10) 

FA'IHER 
Age (years) 46.8 (647) 47.4 (16) 
Country of birth: 

Non-endernic for 'lB 120 3 
Intel.rnediate for TB 98 5 
Erxiemic for TB 207 5 

Year of immigration 19-68.9 (338) 75.6 (11) 

NEIGHEOJRHOOD !li\TA; 
Poverty Index (child) 32.6 33.1 
% Imnigrants (all countries) 18.4 17 .5 
% Imnigrants (TB errlemic) 3.9 2.6 
% DNellings withaut heat 22.5 23.1 
% DNellings needing re:pairs 9.5 9.0 

RFSFONSFS 'ID ÇOESTIONNAIRE (% yes) 
Past history of TB 2.0% (913) 0 (26) 
Fast treatment for TB 5.1% (909) 7.0% (28) 
Fast contact with TB 2.3% (913) 0 (20) 
sa.:; Vaccination 28.4% (822) 42.5% (26) 

* (No. in parentheses refers ta nurnber for whorn information was available) 

Because infomation te characterize the non-participat~ adolescents 

was 50 1imiUrl, a detailed analysis af those wbo did net participate within 

the sub-categories of school Board am language of instruction was not 
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possible. '!he characteristics of the participants grouped by Board and 

lélNJUage of instruction are shawn in Appendix Tables Avii -Aviii. 'Ihe Verdun 

board represented a small and relatively honogeneous population that was 

well defined gecxJIâphically because rrost students going to Verdun schools 

lived in Verdun. '!herefore this Board appeared quite distinct fram the 

other two, but as the rate of participation was highest in this Board the 

concern aver IX'tential bias was less. 'Ihere were clifferences between the 

ErxJlish arrl French la.n;Jl.l3.ge schools relate::l to inunigration in that more 

recent immigrants predarninated in the French schools, but this is more 

likely a reflection of the peculiarities of the language legislation in 

Quebec, than differential participation by ilnrnigrants in different 

schools. 'Ihere were major differences of socioec:onornic status between the 

students of catholic compared ta Protestant schools, am English compared ta 

French language schools but there appeared ta be no differences between 

those who did arrl clid not participate wi th.in each of these sub-groups. 

6.1.5 Nal-Participants - SUnInaIy: 

OVerall participation was 60.2%. Of the 653 students who did not 

participate, for only 94 \vâS sufficient infornation available for a detailed 

cornparison with the 983 participants. However special circumstances within 

three schools alla.ved additional insight into the non-respondents, as did 

cornpar'; son on the basis of questionnaire cornpletion. on the basis of these 

three comparisons of participants ta non-participants, there appeared to be 

no major differences between those who did and did not participate, in tenns 

of the characteristics believed ta be detenninants of the prevalence of 

tuberculosis. Therefore the rate of participation of 60.2% should not have 

created undue bias, and the estimation of effect based on the findings in 

the participants should be valid for the entire target population. 

6.2 aJARAcr'ERISI'IŒ OF PARI'ICIPANrS: 

'!he characteristics of the 983 participants are given in Table 

6-48. The standard deviation for age was greater arnong the Grade 10 students 

than for the Grade 6 students. '!he standard deviation for neighbourhood 

factors such as poverty index, proportion of inunigrants and indicators of 

housing quality was similarly large, reflecting the great variation in tenns 
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of these characteristics between neighbourhoods in Montreal. Aloong the Grade 

10 students 22% were foreign-born, arrl average fuverty irrlex was 32.6, arx:l 

percent inunigrants was 18.4 for the place of residence. '!his compares with 

12% fo:reign-bo:rn anong Grade 6 students, with averages of 35.5 am 22.2 for 

the sarne two neighbourhocxi indices respectively. '!he greater proportion of 

foreign barn may have been due oore to the much lower participation by the 

canadian barn in Grade 10, while the participation rate among the foreign 

barn was similar to that in Grade 6. 'll1e similarities of neighbourhood data 

between the two Grades, is reassuri.nJ since the populations were from 

schools located in the same geographical areas, and both Grades should have 

been representative of these sarne areas. 

'Ihe characteristics of the r;ruticipants grouped by immigration status 

are shawn in Table 6-5A. Among Canadian-born children, those whose parents 

were immigrants tended to live in neighbourhoods which were slightly (but 

not significantly) less px>r with a significantly greater proportion of 

immigrants. Innnigrant parents tended on average to be older, with slightly 

less education. These differences were small, and 50 in subsequent analysis 

all canadian barn adolescents were considered togethpr. AIooOJ the 

foreign-barn adolescents, the majority immigrated fram tuberculous errlemic 

regions, whereas foreign-born parents of C<lnadian-born adolescents tended ta 

have ilnmigrated from Europe. 

'I2\BIE 6-5A: aIARACI'ERISl'ICS OF PARrICIPARrS GIUJm) BY J1tMIGRA'l'IOO S'I'A'IUS 
(Grëde 10, Ali pnticipants) 

Olaracteristics 

Nurnber 

Age of child 
Age of mother 
Age of father 

Neighbourhood data: 
Poverty lrxiex (child) 
% IImnigrants (aU nations) 
% IImnigrants (TB endemic) 
% IMellings without heat 
% IMellings needirg repair 

Inmigration status 
alild-can. aüld-can. Oüld-Imm. 
Parents~. Parents-!mm. Parents-Imm. 

481 284 218 

16.1 16.0 16.5 
42.3 45.1 43.1 
44.8 49.3 47.3 

33.6 29.3 35.2 
11.1 26.0 24.5 

2.4 4.6 6.2 
29.4 16.6 15.5 
10.2 8.8 8.6 
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'!he prevalence of tuberculin reactivit.y was oonsiderably greater than 

the average, élIlOR1 those who resp:nJed affinnatively te questions regardin; 

tubera.ùosis contact, diagJ'X)Sis or treatment.. For exanple CNer haU of those 

who gave a history of prior ctiagnosis of tuberculosis had a significant 

reaction. However the proportion of reactors TNOOld have been expected ta 

have been even higher if all resp:xlSeS had been correct. 

TABlE 6-513: RElATICKSHIP OF '1UŒB:lJLIN RE1tCTIVl'1Y 

'ID RESRH)&S 'ID CJJEm'IœNAIRE 

(Grade 10, Ail participants) 

Questicn 'Ibtal pqJllatial canadian bam aù.y 
Yes (%PID +) No (%PPD +) Yes (%PPD +) No (%PID +) 

Past diagnosis of TB 19 (52.7) 894 (9.4) 3 ( o ) 708 (4.7) 
Fast treatJ:œnt for TB 45 (33.3) 864 (9.1) 24 (16.7) 682 (4.3) 
Contact wi th TB 21 (28.8) 892 (9.9) 14 (14.3) 695 (4.5) 
ac:x; Vacciœ.. tion 230 (16.1) 592 (9.6) 172 ( 8.7) 440 (4.1) 

6.3 1Nlm-RErATICHiHIPS OF 1NIEPENIWn' \1ARIAB(.g): 

1he foreign-born students were a very distinct group, in whan the 

principal detenninant of tuberculin reactivity was the lÏkelihood of 

exposure te tuberculosis in their CXJUl1try of origine For this reason they 

were excluded in the subsequent analysis of the detenni.nants of infection, 

suc::h as dezoograplic, socioeconcmic arrl neighbourtlood factors, arrl the 

oorrelation of the irrleperrlant variables used for this analysis was 

similarly restricted to the canadian barn only. 'Ille strorgest oorrelation 

was between the educational levels of the not:her arx:i father (r=.74). For 

this reason only the educational level of the IOOther is shawn in Table 6-6. 

'lhere were a number of strong correlations between various irrli.ces of socio

econanic status, such as parental erlucation, arrl work-status, am the oensus 

data such as percentage of children livin;J bel.ow the poverty line. As well, 

irrlices of housirg quali ty , sudt as the percentage of builc:lin::Js without 

central heat or in need of major repairs were highly correlat.e.d with inccme 

levels. '!he neighbourhood indices of lower socioec:onc:mic status were not 
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correlated with the percent of inunigrants in these neighbourhoods, nor in 

the schools. 'Ibis lack of correlation should allCM analysis of the 

inieperxiant effects of socioeconomic status and contact with inunigrants on 

prevalence of tuberculous reactivity. Although very few answered 

affinnatively to the questions regardinJ tuberculosis history, there was a 

high level of concordance of responses to questions regardinJ contact, 

diagnosis and treabnent. 

TABlE 6-6: ~œ OF INIEEmIlANl' VAR:IABI:m 
Grade 10, canadi.an-bam CIlly 

Pov-C Heat Repairs %-Irnm rmschool Educ-M Work-M 

Pov-C 

Heat .44 

Repairs .59 .60 

%-Imm -.07 -.48 -.15 

ImSchool -.03 -.41 -.03 .27 

Educ-M -.17 -.06 .01 -.11 -.07 

Work-M -.06 .01 -.03 .01 -.01 .46 

Work-F .01 .02 .01 .04 -.04 .40 

Notes: 
Pov-C: % of children in families below poverty line, in census ~rea. 
Heat: Perc<=>.....nt of buildings in census area without central heatinJ. 
Repairs: Percent of buildings in census area in need of major repairs. 
%-Irnm: Percent of residents in census area that were foreign-borne 
ImSchool: Percent of students in school, who were born in TB errlemic 

countries. 
Educ-M: Highest educational level achieved by mother, from questionnaire. 
Work-M/F: CUrrent work-status for motherjfather: fram questionnaire. 

6.4 RESUIll'S OF SKIN ~ 

.45 

OVerall, 10.4% of the adolescents tested had significant reaetions 

measuri.rg lOrrnn or more to PPD-'I', and a further 3.5% had reactions in the 

5-9mrn, or "doubtful" range. significant reactions ta Pro-B were seen in 7.0% 

of the adolescents, cornpared. to onl y 1.5% arrong the Grade 6 students. 
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'mBIE 6-7: OVERAU.. RESUUIS OF SIaN 'l~: 
(Grade 10, Ail pirt.i.cip.mts) 

PID-T PID-B 

Size of Nt.miJer Percent Size of Nuni:Jer Percent 
PID-T PPD-B 

0 738 75.1% 0 766 77.9% 
1-4 104 10.6% 1-4 104 10.6% 
5-9 34 3.5% 5-9 44 4.5% 
10-14 49 5.0% 10-14 51 5.2% 
15+ 53 5.4% 15+ 18 1.8% 

'IUI'AL 983 983 

In Table 6-8 are shovm the correlation of readings for PPD-T and PPD-B. '!he 

frequency distributions of readings for the two antigens are shC1Nll in Figure 

6-1, on page 80. As was found with the Grade 6 students there was a 

'middling 1 tendency, but there does not appear to have been much bias in 

readinq related ta the criteria for referral for clinlcaJ. evaluation at the 

Montreal Olildren's Hospital. For i.nstanc.e, 15 students Î"'...èI.d reactions of 4 

mm, rreanirq they were not referred, while 12 had rF'..actlons of 5 mm, which 

necessitated referral. Similarly 9 students had readings of 9 mm, and if 

they had recei ved I3(X; vaccination they were Ilot referred, while 16 had 

readinqs of 10 mm and would have been referroo regardless of their 

vaccination status. As with the Grade 6 students, the midd.1ing te.ïdency 

represents a lack of precision in reading, and intrcx:luces randam errer, but 

did not appear ta be asscx:::iated with any systematic bias ta read above or 

belcw certain sizes. In the analysis the prevalence of tuberculin reactivity 

was compared between students grouped on the basis of various possible 

detenninants of tuberculous infection. 'Iherefore this imprecision of 

measurement should not bias the inferences made, although it may reàuce the 

ability to find a significant association if one exists. 
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FIGURE 6-1: 

FREQUENCY DISTRIBUTION OF READINGS FOR PPD-T AND PPD-B 

(GRADE 10 ONLY) 
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1 'DWlE 6-6: RElATICIf OF RF.ACl'I(Jf SIZE 'ID PPD-T AND 10 m>-B 
(Grade 10, AU pa.rtici.pants) 

Reacti.al Ièact.:ial ta PID-B in 1lill.iJœb:es 
ta J?Il(}Jl' 

in .... 0 1-3 4 5 6 7-8 9 10 ll-12 

0 659* 43 9 4 2 4 2 2 6 

1-3 44 36 0 1 0 3 0 2 0 

4 16 3 1 0 0 0 0 1 1 

5 2 0 0 2 0 0 1 0 0 

6 4 0 0 0 0 0 0 0 2 

7-8 4 1 1 1 0 1 1 0 4 

9 1 0 1 0 1 1 1 0 3 

10 10 0 0 1 0 0 0 0 0 

11-12 9 0 3 0 0 1 2 4 2 

13+ 14 5 0 2 1 8 1 4 9 

* (Ntnnber of subja."ts wi th the two readings for Pffi-JI' am PPD-B) 

6.4.2 causes of faIse positive blbercul.in reactioos: 

6.4.2.1 Sensitivity to PPD-B 

81 

13+ 

2 

0 

0 

0 

1 

1 

0 

3 

4 

18 

OVerall, as was seen in 'rahle 6-7, 44 of the adolescent.s had reactions 

to PPD-B IreaS\.l.rinJ 5-9 mu. Of these 24 (55%) could be ascribed to 

cross-reactivity with tuberculin antigen, because the ac::x:::arpanyin;J reaction 

to PPD-T was equal or larger. similarly, of the 69 reactions to PPD-B 

IOOaSUrÏ.nj 10 mu or rrore, 35 (51%) cœld he ascribed to cross-:reactivity with 

PID-T. As seen in Table 6-9A, of thœe with doubtful PPD-T reactions, 38% 

could be attributed to cross-reactivity te PPD-B am 50 could be considered 

false positive, as were 14% of those with PPD-T reactions of 10-14Jml. Of 

those sttrlents with reactions to PPD-T measuri.n;J 15nm or nore, only two had 

a sinul. t.a.neo..ls reactian te PPD-B that was greater. Beth students had 

inmigrated fran areas errlemic for l:xJth of these Mycx:bacteria, 50 this dual 

reaction IOOSt likely represents exposure am infection with 00th 

M'jcd:lacterial species. 
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'mBI.E 6-9A: FAI.SE lŒITIVE 'lUBmOJLIN REACl'I<H> [lJE 'ID SENSl'l'IVlTY 'ID PA>-B 
(GrOOe 10, All participants) 

size of 
PPD-T (mm) 

Total Nurnber with N1.nnber wi th % False 
Reactions to PPlrT PPD-T < PID-B Positive 

0-4 
5-9 
10-14 
15+ 

847 
34 
49 
53 

983 

93 
13 

7 
2 

115 

* 
38% 
14% 

4% 

* (PPlrT reactions of 0-4 are not considered significant 50 PPO-B carmot be 
considered to have caused 'false positive' reactions in this size range) 

As seen in Table 6-9B, foreign-bo:rn students were signi ficantly oore 

likely ta demonstrate sensitivity ta PPD-B, and therefore to have fa]sc 

positive PPD-T reactions, on this basis. Among immigrant studcnts, 

sensitivity to PPD-B accounted for 40% of aH reactions to PPD-'l' IOOasurirq 

5-9 TIUn, and 16% of aH reactions measuring 10-14 TIUn. Among Canadian barn 

students, reactions to PP[}-B accounted for 31% of aIl reactions in the ')-() 

nun range and only 6% of aU reactions in the 10-14 rrnn range. The prevalence 

of sensitivity tG PP[}-B wcs greater among those trom tropical countries, but 

was not directly related to prevalence of M. 'IUberculosis in their country 

of birth. For e.xarnpl.e, ln rnost Caribbean cow1tries (exœpt Haiti) 

tuberculosis rates are lcw and M. Aviurn appears endc..'1lic. 

caribbean-born adolescents tested in thlS study, nonc were tuberc"Ulin 

reactive, while 20% demonstrated sensitl'/ity ta PP[}-B. 

'l2\BI.E 6-9B: ASSOCIATIOO OF SENSITIVITY 'JO PPO-B'ID J:MttIGRATIOO SI.1\'IUi 
(Grade 10, Ali participmts) 

size of Reaction 
'lb PID-B (nm) 

PP[}-B < PPD-T 
2-4 
5-9 
10+ 

'IOl'AL 

Inmigratioo status of stWent 
Canadian-bom Foreign-born 

685 182 
.:51 10 
14 (1.8%) * 6 (2.8%) * 
14 (1. 8%) 20 (9.1%) 

765 218 

* (Percent of total m.nnber of students in that immigration category) 
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AnorYJ canadian born adolescents, sensitivity ta PPD-B wac; not 

associated with l3(X; stdtus, (See Awerrlix Table x), nor with irrlices of 

socioeconomic status. As well there was no relationship ta travel to the SE 

USA (sha.vn in Apperrlix Table xii). For aH subsequent analyses, if the 

reaction ta PPirB exceErled thot of the reaction to PPD-T am the reaction ta 

PPIrT was less than 12 mm, then the PID-T was adjusted. ta equal zero. 

6.4.2.2 Effect of OCG vaœinatioo (amag canadian barn ally): 

As with the Grade 6 students, the foreign-barn Grade 10 students were 

excluded from the analysis of the effect of J3(l; vaccination on tuberculin 

reactivity, because vaccination status could not be verified. In the first 

two high schCXJls surveyed, less than 5% of the participants furnished their 

vaccination booklets. Based on this experience, am the advice of the school 

health nurses responsible for the subsequent schCXJls, the review of 

vaccination booklets was abarrloned. It was felt that the response rate was 

50 law t,'1at the review cf the few provided might create urrlue 

bias. 'Iherefore, only two sources of inform:ltion for verification of BCG 

vaccinatlOn status among the canadian-born adolescents were usedi namely, 

questiormaire response and the central registry of BCG vaccination, kept by 

the Institut Annand Frappier. Records coUld not be traced for 80 of the 

adolescents, while only 552 provided a response on the quentionnaire. Of 

those who sa id they had been vacc.iI'.ated, dOCllll1entat ion of vF.lccination was 

found for 58.5%, and of those with doct.nnented sa; vaccination, only 60% 

responded that they had previously received it. DE'spite this, the overall 

level of agreement was 74%, with kappa of 0.41 between these two sources of 

infonnation. This is better than the agreement of questionnaire response ta 

docmnented E3(X; which equalled 65%, with kappa of 0.31, among the Grade 6 

students. 'Ihis difference rnay have been related to the fact that the 

adolescents completed their own questionnaires arrl may have been more 

precise, than the parents of the Grade 6 students who cornpleted the 

questiormaires on behalf of their children. 
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TABrE 6-10: ~ BEIWEEN saJRCES OF :INFQRo1ATICN 00 In; VAœINATIOO 
(Grade 10, Cmadi.an boJ:11 aùy) 

RespaISe YES (Received) 
te 

Quest:icn tD (Never) 

TOI'AIS (293 missing) 

Agreement: 74% 

Kappa: 0.41 

ID; vaocinaticn rea:>rded by the IAF 
Given Not Given Total 

89 63 152 

58 262 320 

147 325 472 

AlI but ti of the 170 students who had doet.nnented sa:; vaccination had 

received this in the first year of life. None had been vaccinated more than 

once. '1he prevalence of tuberculin reactivity amorq those with documented 

BCX; vaccination status is shor.vn in Table 6-11. Significant tuberculin 

reactions were seen in 10.3% of those \\no had received. sa; , compared. ta only 

3.9% among the non-vaccinated. 

TABŒ 6-11: REIATICNSHIP OF 'lUBERClJLIN REA.CI'IV1T'l 

(Grade If), canadi.an barn anl y) 

In; Vaœinatiœ 
Given Never given 

0-4 144 (83.5%) 496 (96.0%) 
5-9 Il ( 6.1%) 3 ( 0.6%) 
10-14 8 ( 5.5%) 9 ( 1. 8%) 
15 + 7 ( 4.9%) 7 ( 2.1%) 

'IOl'AL (80 missing) 170 515 

Of the students who lived in neighbourhoods charact:erized by poorer 

quality housing, 38% had been sa; vaccinated compared ta only 11% of those 

resident in less disadvantaged neighbourl100ds (p<. 001). Similarly, 32% of 

those resident in neighbourhoods with below average ~ had been 

vaccinated. campared ta 19% of those resident in neighbourhood with above 
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average income (p<.05). 'Iherefore the frequency distributions of reactions 

te PPD-'I' were ~ between students, stratified by these socioecx>nornic 

iOOices, grouped on the basis of their :acx:; vaccination status. 'Ibis is shawn 

for students stratified by hous~ irrlicatars, in Table 6-12. '!he prevalence 

of tuberculin reactivity was higher in the rore disadvantaged lJI'01.Ip, 

camparing thoce who had received J3(X; as weIl as those who had net. In the 

group with better housinJ there \o."&e no differences in the prevalenœ of 

reactions above 14mrn between those who had, and had net received sa; vaccin

ation. Wnen the students were stratified. on the basis of average incarne 

levels in their neighbourhoods, the fimings were silnilar. Atoorg the BC:X; 

vaccinated the proportion with reactions over 14 nun was 6% amorg those fran 

the lawer income strattml, corrpared ta 1. 4% in the upper incarne 

strattml. Arnong aIl non-vaccinated students in both strata, 1. 5% had 

reactions of 15nun or more. 

'mBIE 6-12: EFFEX:"l' OF In; VAœINATIOO" CI{ 'I.UBEROJI.JN RFACI'IVl'IY -

(Grade 10, canadian barn ooly) 

Reaction ta IDwer SES Higher SES 
PPO-T (IIUl) vaocinated Not Vacx;inated Not 
(Ntmber) (133) (219) (37) (296) 

0-4 82.7% 96.8% 94.6% 97.2% 
5-9 6.8% 0 2.7% 1. 7% 
10-14 4.5% 1.4% 2.7% 1. 7% 
15+ 5.3% 3.0% 0 1.0% 

'Ihese results, combined with those from the Grade 6 students, were 

shawn graphicaIIy in Figure 5-3, on page 56.:sa:; vaccination was an 

important cause of false positive reactions. Of the tuberculin reactions 

seen among those previously vaccinated, net an could be attributed to 

sa:;. In oroer to detennine the maximal size of reaction to PPD-T that could 

reasonably be attributed to .scx:;, a table of false negative and positive 

rates that would result fram different cut-off points was calculated. '!he 

follCMing assumptions were made in these calculations: 

i) Ba; vaccination does net prevent tuberculous infection. This is 
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based on both. experi.mental am pathological evidenoe (Sutherlard 1979); 

ii) ~ those truly infected with tuberculosis, tuberculin reactioos 

will be similar for vaccinated am non-vaocinated (Groth-Petersen 

1974): Hi) ~ the oon-vaocinated, all tubercu.l.in reactians of 5 1111\ 

or lOOre, after adjustment for sensitivity to PPD-B, represent true 

infection with tuberculosis. '1his latter élSSlDtptian is baSErl an 

evidence fran earlier surveys (smith 1964, F.dwards 1973); éU'Ù, iv) Any 

excess prevalenœ aIOOl'q the Grade 10 vaocinated shrlents catparOO to 

the vaocinated Grade 6 stuients of the higher SES stratum, represented 

tubert:ul.oos infection. '1his was baSEd an the assunption that if all 

students were vaccinated in infaœy, the prevalEnJe of tuberculin 

reactivity due to vaœination at the age of 16 sha.ù.d he less, arrl 

œrtainly should not be greater than at the age of 11. 

Results of these calculations are shawn in Table 6-13. Fran this it can 

he seen that there is no ideal cut-off point. At each reaction size there is 

a high rate of faise positive reactions except at 2Onv:n, at which level the 

sensitivity is low. However at 12mm there is reasonable sensitivity with 

reasonable specificity sa that this awearoo ta provide the best 

c:x::mpranise. 'Iherefore for all subsequent analyses, am:>rg those who l'lad 

received Ba; vaccination, if the reactian to PPI}-II' measured between 1-1lmm, 

then the PPO-T was adjusted to equal zero. 

TABlE 6-13: FM.SE IœITIVE AND NErJ\TIVE RATES FUR DIF'F'ERI'Nr SIm qurJEUA 
Fœ EFFEX!r OF 00:; VAa::INATICIf œ 'l.UBmaJLIN REACl'IVlTY; 

eut-point for 
size of PID-T ClIID) 

5mm 
8nm 

12 mm 
15 mm 
20 mm 

(Grade 10, canadi.an barn aùy) 

Sensitivity % False positive 

100% 63% 
97% 47% 
67% 40% 
40% 47% 
25% 0 

specificity 

37% 
53% 
60% 
53% 

100% 
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6.4.3 DetP..nni.nants of tubercul.in reactivity:: camtry of airth of StWent. 

Prevalence of reactivity aoong adolescents was much higher arnong the 

foreign-tom cornpared ta the r..:::anadian barn. As seen in Table 6-14, 28% had 

significant reactions of lOrnm or m:>re, compared ta only 4.3% of those barn 

in canada. Table 6-15 St"o.vs that aIrong the inunigrant students, prevalence of 

reactivity was 10% in those from countries where tuberculosis incidence 

rates are bel~ 40/100,000 !-"e.r year, cornpared ta 22% in those from regj ons 

with intennediate tuberculœ:is rates, dfrl 40% in those fram regions with 

high rates of infection arrl disease. In addition, as wa::; seen in Figure 5-3 

(page 56), arnonq students barn h, an en:iemic area, the prevalence of 

tuberculin reactivity was nuch higher annng those who irnmigrated at a later 

age. Of those who immigrated before the age of 6, 15% were tuberculin 

positive compared to 62% of those who inunigrated after their 12th 

birthday. The relationship between tuberculosis rates in the country of 

origin, number of years spent there, and prevalence of tuberculin reactivity 

fourrl here in canada, presumably reflects the ;reater cumulative risk of 

exposure and infection. '!he very high prevalence found arnong the foreign 

born meant that the ovenmelming detenninant was e.xposure in their country 

of birth, rather than any factors associated with increased risk of a"CpOSUre 

here in canada. For this reason the analysis of all subsequent detenninants 

was restricted to the Canadian-bam adolescents. 

size of 
Reaction 
ta PPD-T 

0-4 
5-9 
10-14 
15 + 

Total 

TABIE 6-14: 'IUBERaJLIN REACI'IVI'.lY IN arrr.mEN 

(Grade 10, Ail participmts) 

Child-can. 
Parents-can. 

446 (92. 7%) 
10 ( 2.1%) 
10 ( 2.1%) 
15 ( 3.1%) 

481 

IlImigraticn status 
Ori.l.d-am. 

Paœnt;s-IDIn. 

275 (97.0%) 
1 ( 0.3%) 
6 ( 2.1%) 
2 ( 0.7%) 

284 

Child-Inm. 
Parents-I1IIn. 

147 (67.4%) 
10 (4.6%) 
26 (11.9%) 
35 (16.1%) 

218 



'ID PRE.'VAI.l!lKE OF ".1UBmCDI.ŒIS IN CDJNIRY OF BIRlH: 

(Grade 10, arild imnigrant) 

size of Preval~ of TB in CXlllJ'l'by of birth of child * 
P.ID-Jl' (DIll) J.!ltl INl"ElMIDIATE IUGI 

0-4 29 (76.7%) 15 (79.0%) 104 (73.8%) 
5-9 0 0 10 ( 6.0%) 
10,-14 2 ( 6. J%) 2 (10.5%) 21 (12.7~) 
15 + 1 ( 3.1%) 2 (10.5~) "") .5 .. (19.3%) 

'IDI'AL 32 19 167 

* (Rates of tuberculosis taken from infonnation published by !UAT 
see references # 79-88) 

6.4.4 Determinants of tuberculin reactivity éIIIOVJ Cëmadian barn 

6.4.4.1 Age: 

88 

l'..fter adjustment for bath PPD-B, and BŒ vaccination, the averall 

prevalence of infection was 3.56% among adolE'.sœnts in this study. GiveD the 

average age of 16.1 years, the annual risk of infection WdS calculated to be 

0.225%. 

6.4.4 .2 'l\1berculosis rat".es in CXlllJ'l'by of birth of parents: 

AnlOnJ the 284 canadian born students whose parents were inunigrants, 

infonration on the place of birth was available for 242. Of these, of the 70 

students whose parents had immigrated from tuberculous errle.mic areas, 5.7% 

had significant reactions compared to only 0.6% among the 174 sturlents wh~....c 

parents had ilmnigrated from non-endemic countries, le. where tube.rculosis 

incidence is less than 150/100,000. 
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'.I2\BŒ 6,-16: REI.ATI<HmIP OF 'lUBEKlJLIN REACrIVrI'Y 'ID 'ltJBl1.aJIœrs RATES 

0-4 
5-9 
10-14 
15+ 

'lUI'AL: 

IN a:lJtfIRY OF BIRIH OF PARENI'S: 

(Grade 10, <hild Cmadian .... hlLn, :RlrerIts i1IIni.grant) 

Preva lelDe of TB in <XIlmtry of birth of parants * 
rœ 'JNI.'EBo1EDIATE HIGI 

100 (98.1%) 71 (98.6%) 66 (94.3%) 
2 ( 2.0%) 0 0 
0 0 3 ( 4.3%) 
0 1 ( 1.4%) 1 ( 1.4%) 

102 72 70 

* (Countries classified based on infonnation nqarding tuberculosis rates 
t rom IUAT, see references # 79-88). 

6.4.4.3 Effect of Socio-ea:llXJDic factors: 

'Ihe responses to the questions regard~ parental education and work 

status had llttle relationship to the t~in reactivity of the 

adolescents, as seen in Table 6-17. Hawever a..c:; was seen among the Grade 6 

students there WdS a striking gradient of tuberculin reactivity with 

worsening indices of socioecor.omic s'tatus, particularly those of housing 

conditiop.s. As seen in Tables 6-18A and 6-18B, half of all those with 

significant tuberculin reactions were resident in cerJ.Slli3 areas in the lawest 

quartile for housing qua lit Y , or poverty .index. 'Ihese difference.s were 

highly significant, whether using Mantel-Hanszel chi squared for these 

tables ( p <.01 for bath indices), or using lillOVA with PPD-T as the 

continuous variable (p <.001), or u.sihg ANOVA with the SES indicators the 

continuous variélbles (p <.01) Of those with significant tuberculin 

reactions, 39% resided ln the quartlle of censùS area.s with the greatest 

proportion of houses in need of major repairs, and 61% in the two lawest 

quartiles. The relat.ive risk for tuberculin reactivity arnong those re.sident 

in neighbourhoods in r..he lawest quartile of soc ioeconomic indices, corrpared 

to the h ighest quartile was 2.5, 3.7, and 1. 6 respectively for the indices 

of income level, houses without central heat, and houses in need of major 

repa irs. In summary, from the presr->...nt d3.ta, it appears that socioeconomic 
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status is an inportant detenninant of tuberculous infection, but t.he effect 

is small as the prevalence in the most disadvantagcrl ~ is still low. 

TABJ:E 6-17: P1\RENI2\L F'AC.ltIS A'3 lEI'EHfiNANl'S OF '.lUBmaJLIN RFJ\CI'IVlTY 
(Grade 10, aumi.an-llam ady) 

Table 6-17A: Maternal 'E):hxatioo 

None Primary High School CFX;EP Univ.arsity 

2 (2.6%)* 4 (2.7%) 10 (3.5%) 1 (1.3%) 3 (3.8%) 

PID-'l' Neg 77 144 277 74 76 

Table 6-17B: Paternal 'E):hxaticn 

None Prirnary High School CEX;EP University 

2 (2.4%)* 4 (2.8%) 9 (3.8%) 1 (1.5%) 3 (3.0%) 

81 141 226 67 97 

Table 6-17C: Mat.emal WOlX-status 

Absent Housewife Unemployed Student Working 

3 (3.6%)* 5 (2.0%) o 1 (6.7%) 14 (2.8%) 

80 245 2 18 319 

Table 6-170: Paternal Work-status: 

Absent Housekeeper Unemployed student worki~ 

4 (2.7%)* 0 2 (8.7%) 1 (6.7%) 14 (2.9%) 

PID-T Neg 147 7 21 14 477 

* (Percent tuberculin positive for the cat.egory of parental educationjwork) 
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'mBIE 6-18: NEIGI.JDJmD)I) SOCIOEXXHHIC lEI.'EDfiNANl'S OF 'IUBERClJLIN REACl'IVI'IY 

(Grade 10, canadi.an-bom a'lly) 

Table 6-18A: RelatiaSù.p te IlxxIœ levels: 

Distribution by Quarti1es 
PPD-T RIœFsr IUJREST 

l 2 3 4 

Negative 149 153 168 154 
DJubtful 2 2 0 4 
Positive 4 4 2 10 

'IUI'AL 156 159 1'10 168 

Table 6-18B: Relationship ta Quality of Halsim: 

Distribution by Quartiles 
PPIYI' BESI' IDRST 

1 2 3 4 

Negative 182 186 179 177 
DJubtful 2 0 5 2 
Positive 3 3 5 Il 

'lUI'AL 187 189 189 190 

6.4.4.4 Effect of contact with imnigrants: 

Ta assess whether contact with innnigrants in the cornmunity of residence 

was an .lrot:.ùrtant detenninant of tuberculous infection, the percent of 

inunigrants fram aIl COlll1tries, am the percent fram areas with persisting 

high tuberculosis rates, were bot.h used as irrlices of exposure Students were 

grouped into quartile.s on the basis of the proportion of foreign boIT., in 

these two categori2S, in their census area, and the nurnber of reactors 

cornpared. '!his is seen in Tables 19A and 19B. 'lbe percent of foreign-barn 

(all COlU1tries) ranged frorn 0-3% in the lowest quartile, ta 30-80% in the 

h ighest quartile. 'lhe percent of foreign-born fram tuberculous endemic areas 

ranged fronl 0-1% in the lowest quartile, ta 6-14% (mean 9%) in the highest 

quartile. '!he proIX'rtion of inunigrants fram tuberculous endemic was highly 
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correlate::l wi th the proportion of :i.nunigrants from aIl countries. '!he 

majority of the other inunigrants in these high immigrant areas had 

immigrate::l from Spain, R>rtugal, ltaly arrl Greece (Wilkins, 1985). With the 

exception of ltaly, the tuberculosis rates in these COW1tr.ies ore 

considerably higher than in canada (IUAT Ref # 79-88). '!herefore, the 

prevalence of tuberculin reactors arrong the inunigrants in these CXJI11lTlI..ùïities 

shalld have bee.'1 considerably in excess of thù.t in areas with few 

foreiqn-born. wi th ei ther index of exposure, the number of tubercul in 

reactors was significantly less in the quartile of highest proPJrtion of 

foreign-born, USil1g the Mantel-Haenszel a-Li Squared test ( P <.01). '!he SàIne 

was true using MOVA with tuœrculin reactivity as a categorical variable, 

and using percent inunigrants as a continuous variable ( p <.001). 

'!he third measure of expœ.ure was the pro{X)rtion of innnigrants from 

tuberculous endemic countries, in the saIne sc:hool class as the canadian-lxJrTI 

subjer:ts. 'Ibis was take..l1 directly fram the class lists. Values for the 

lowest quartile raI1CJed front 0-5% , while for the highest quartile was 

50%. 'lhis measure of exposure should have been more accurate as it was 

direct, and maJœs biolOjic sense because at this age, adolescents are at 

high risk to develop tuberculous disease (Comstock, 1974). 

TABlE 6-19: REIATIOOSHIP OF 'lUBERCIJLIN REACI'IVIT'f 

(Grade 10, Canadian-born cnly) 

Table 6-19A: Relation.c:hlp ta % Imnigrants frcrn aU CXJUI1tries 
in the NeighbœIt1ocx1 

Distribution by Quartiles 
PPD-S lFAST M)ST 

1 2 3 4 

Negative 155 153 157 163 
Doubtful 2 4 3 0 
Positive 9 7 4 1 

'!OrAL 166 164 164 164 



Table 6-19B: Relatiœship te % Inmigrants fran 'lB ememic areas 
in the NeighJ.:x:mtloOO 

Distribution by ~iles 
PJ?I)-Jl' I..FAST lŒT 

1 2 3 4 

Negative 180 162 196 187 
IbUbtful 6 1 0 5 
Positive 10 5 2 5 

'IDI'AL 196 168 198 197 

Table 6-19C: Rel.ationship te % Inmigrants fran TB Errlemic areas 
in the Sdlool 

PPD-S 

Negative 
Ik>ubtful 
~itive 

rorAL 

6.5 SlMo1l\RY 

!.FAST 
1 

208 
6 

11 

224 

Distribution by Quartiles 
M:>ST 

2 3 4 

141 146 234 
1 0 5 
5 2 5 

147 148 244 
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OI/erall participation was 60.9%. 'Ihere was no infonnation available for 

the najority of non-participants, but on the basis of the infonnation 

available the non-participants did not differ significantly fram the 

participants on the basis of characteristics that nay be potential 

determinants of tuberculous infection. 'Ihere were differences in the rates 

of participation of students attending schools of different school-boards, 

and l~age of instruction, but these differences appea.red ta be related ta 

the supp::>rt and enthusiasrn provided by the staff of these schools. '!he ION 



,-----------------
94 

participation rate did net appear likely to have created bias in the 

estirnate of the detenninants of tuberculous infection. 'll1e prevalence of 

tuberculin reactions of lOmm or more was 10.4%. Sensitivity to PPD-B was 

seen in 7% of the adolescents, am this accounte.d for over a third of 

reactions to PPD-T measuring 5-9mrn, but only aCCOill1ted for 10't of those 

rneasuring lO-14nun. Slightly over one-fourth of adolescents had received En:; 

vacx::ina.tion in infancy, am of these over 90% had reactions to PPD-T less 

tban lOnUll. BeX:; was an i.Ir1p)rtant cause of fdlse positive react.ions, but 

principally for reactions rneasuring 5-1lnun. '!he principal detenninants of 

tuberculin reacth lty were the tuberculosis rates in the CXlUI1try of birth of 

the student, and the age of inunigration for the foreign-born. Among canadian 

born the principal determinants were scx:::ioeconomic stdtus as defined by 

indices taken from census data for the neighbourhocx1s where they were 

resident. Among students whose parents were immigrants, the tuberculosis 

rates in the country of birth of their parents playa:l a minor raIe in 

determining tuberculous infection. Possible conununity exposure ta 

tuberculosis, either through residence in cornmunities or attendance at 

schools characterized by an increased proportion of inunigrants from an~as 

where tuberculosis rates are still considerably greatp.r than in canada, WllS 

not associated with an increased prevalence of tuberculin rP.actions. 
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aJAPl'ER 7: DrsaJSSlOO 

7.1 SCXJRŒS OF mRCR IN '.mE ES'l'IMNœ OF EF'F:tCI': 

7.1.1 Bias due ta rxn-partiCipatiCWl: 

Reasons for non-participation may he brœ.dly grOl.ped into two lr1ajor categ

ories: individual decisions, arrl decisions on the part cf 5('11001 or hea.lth 

sector authorities. 'Illese latter decisions were responsible for the 

non-partlcipation of 6 schools in one CI.SC territory, (Centre Sud), because 

the CISC personnel did net vifM this sw:vey as a priori ty. If tuberculosis 

prevalence had irxieed beerl laver ID the one school in this area which 

participated, then this attitude could have been said to have been ba.sed on 

prior knCMledge of lCM prevalence, 50 that the exclusion of schools in this 

area would have resulted in an overestirnate of the prevalence in the study 

area. Ho.vever the prevalence was one of the highest of all the pri.rnary 

schools tested (10% amoIYJ canadian born). 'Iberefore the exclusion, due to 

certain preconceptions on the part of CI.SC staff, was unfortunate but co,.ùd 

not !::le construed as creating bias. 'Ille exclusion of one large high school, 

because of poor scolastic achieve.rrent by the students, was also unlikely ta 

have created bias. 

On the other hand, incli viduals 1 decisions te participate could create 

bias. For example an individual with p~ior ~r.e to sameone with active 

tuberculosis, whc is therefore rrore likely te be infected, may be more 

likely ta volunteer to be tested. On the other hand those who refuse to 

participate in health surveys or trials may be more at risk. For this reason 

a detailed anal ysis was rede of the characteristics of the non-participants 

ta verify whether they differed fram participants ll1 tenus of any of the 

potential determinants of tuberculous infection that were rneasured in this 

study. 

A striking f.irx:ling with regard ta factors affecting participation were 

the differences in participation rates between schools of different Boards 

arrl language of instruction. Students atterrling schools of catholic boards 

arrl in which French was the language of instruction were significantly more 
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likely to participate. 'lhis was seen consistently throughout the study 

perim, and in ooth age groups. Even within the same schools there was 

significant variation in participation between classes. 'lhe study 

coordinators and the author fel t that this was related ta the approval, 

support and enthusiasm of the teachers responsible for each class. 'lhis was 

true for Grade 6 students and, sornewhat surpris~ly, for the Grade 10 

students as weIl. 'Ihese differences in participation were the.refore unlikel y 

te be due te factors related to tuberculosis, and more l ikel y represented 

the strong influence or the school teachers aOO other authori ties on 

students decisions te participate. 

'The overall rate of participation was 81% aIOOng Grade 6 students. 'IWo 

previous tuberculin surveys conducted in Montreal arrDrq Grade 6 students had 

much lawer participation rates; namely 57% (cantin 1981), and 49% (~vignon 

1979), and in neither of these surveys were the non-participants 

characterized in any way. In a number of other tuberculin screening surveys 

conducted in canada, the participation rates were not mentioned (Jeanes 

1969, Grzyl:>ŒJski 1969, Robakiewicz 1974), and non-participants were not 

characterized. Any differences between this survey's findings and those of 

other canadian surveys nay in part reflect greater opportunities for bias 

due to non-participat.ion ln these other surveys. Among the Grade 6 students, 

in this survey there was information on almost 80% of non-part ici pants sa 

that only 5% of the targct population was uncharacterized. 'This enabled a 

detailed comparison of non-participants to participar1t:.s overall, wi win each 

school-boarci, and by language of instruction. 'Ihese comparisons revœled 

that non-participants did not differ significantly fram participants on the 

basis of characteristics t.bat were potential determinants of tuberculous 

infection. 'Therefore the results from those students who did participate 

should have been valid for the entire Grade 6 target population. 

Participation aIOOng the Grade 10 students was muàl lr.Mer, arrl the 

possibility of bias therefore great-.er. 'IWo previous surveys in Montreal 

among Grade 10 students, reported partidpatiCin raU>b of 49% (cantin 1981) 

and 34% (Davignon 1979), arx:1 aga in , the non-participants were net character

ized. In the present survey, the 94 non-participants for whom sorœ 

infonnation was available, were not significant1y different fram the 983 

participants. However 35% of the total eligible population was completely 
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uncharacterized, as 50 few returned questionnaires, arrl few schools provided 

detailed lists of all students. To characterize the non-participants, three 

approaches were taken. First i in the two EnJl ish Protestant schools where a 

two-step survey was done, the initial participa.'1t.::; were c:x:xrpared ta those 

who participated only after extensive additional recruitirg effort.s. '!he 

students l.n1O participated in the secorrl stage were similar ta those who 

initially participated. 'Ihese secorrl stage participants could he considered 

equivalent ta the ;ion-participants in ot.'1er schools where a two-::;tdge survey 

was not done. If such a second stage survey had been corxlucted in aIl high 

schools, much higher participation rates might have been achieved. 8econdly, 

in one English Gatholic school a detailed school list was avail~ble enabling 

cornparison of non-participants to participaIrcs within that school, arrl there 

\'lere no significant differences. 'lhirclly, ta gain further insight inta the 

non-respondent, non-participants, those who did not complete questiormaires, 

or completed aruy part of the questionnaires (short), but participated, were 

compared to participants who returned completed questionnaires. As 

explained in Section 6. 1. 3, these incH viduals were those who decided on the 

day of testing to participate, anj so represented students whose heal th 

behaviour was similar ta that of the non-participants. As weIl the 

non-participants were compared on ~!e basis of their complet ion of 

questionnaires, and again no differences were found. If there were no 

signÏficant differences betvlePn participants who differed on the basis of 

questionnaire completing behaviour, then by inference non-participants who 

did not complete questionnaires (non-respondents), should have been no 

different from non-participants who did complete questionnaires. B:ised on 

this, the characteristics of those non-participants for whom SOIœ 

infonnation was ava il able should have been representative of all 

non-participants. Non-participants were not significantly different fram 

participants, 50 therefore it seems unlikely that the non-participation rate 

of 39% created bias f and therefore the findings of the 983 participants 

should be valid for the entire target population. 

7.1.2 ~ta Collection: ~amaires: 

A second source of bias was incomplete retum, or inaccurate complet ion 

of questionnaires, by participants. As seen earlier very few of the 
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participants failed to retum a questionnaire. 'lhere were no significant 

differences between the participants in either Grade 6 or 10, on the basis 

of questionnaire retum. Questionnaire were labelled short when none of the 

questions relating to the parents were completed. In many instances 

questjons relating to only one parent were campleted. In this ciI"ClD1lStance 

the other parent was élSSl.lIœd to be absent. Accuracy of response te questions 

reganUng past history or exposure to t<.lberculosis was questionable, 

especially anYJng the Grade 6 students, as there was little relationship to 

t.uberculin status. Interest~ly élll'Ong the adolescents, who canpleted these 

questionnaires themsel ves, there was a stronger relationship between 

questionnaire re.c:;;p:::>nse and tuberculin reactivity. Correlation of doct.nrented 

BCG vaccination to questionnaire response was poor, as ITOst resporrlents 

could not distinguish this vaccination from the routine childhcxxl 

iromunizations. Despite the fact that over 95% of the BŒ vaccinated 

adolescents had received this in infancy, the accuracy of their response for 

this question was better than for the parents who completed the 

questionnaire on behalf of their Grade 6 children. 

7.1. 3 IBta collection: 'fube.rculin testi.n} 

The administration of the tuberculin tests was perfornro using the 

Mantoux technique, which is the currently aœepted standard for skin testing 

(ATS 1981) because variability of results due to errors in administration 

are minimal with this technique (Rhoades 1980). As well alternative rœthods 

such as the Tine test, althoUtjh simpler to administer than the Mantoux test, 

are asscx::iated wi th a nruch higher rate of faise negati ve as 'llell as fa Ise 

positive tests (BIS 1982). AlI tests were administered by nurses, after 

training by one of the study coorùinators. AlI testing naterial was pravided 

by COnnaught laboratories, which has recently been recognized as the 

IPaIlufacturer of the best standardized tuberculin testing material in North 

America (stead 1988). 'Iherefore problerns in administration of these tests 

should have been minimal arrl unlikely te have seriously affected the 

results. 

Reading of tuberculin reactions is IOClre difficult arrl problerns with 

bias or errors in reading have been noted in previous studies. In one 

tuberculosis clinic, readings were noted to cluster just belC7N the size at 
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which further action or evaluation was taJœn. Cl1anges in the criteria for 

size of reaction for further action, did net eliminate the problern, but 

sirnply meant that the clusterirq ocx:urred just below the new cutoff point 

(Hershfeld, personal comnrunication). In one study of within reader 

variability the standarù deviations for 4 different readers measured 1.5, 

1.4, 1.3, an:! 1.9Imn respectively (Beannan 1964), reflectirg good 

consistency. However, variability between readers has been fourrl te be a 

much more important problem in other studies. In the study by Bea.nnan, there 

were m:dor differences beb.Ieen the 4 readers for 5 of the 36 subjects (ie 

from 0 to 12 mm), but measurernent method was net specified, nor staOO

ardized, 50 the 4 readers rnay have had very different criteria for irrlur

ation, (Beannan 1964). Perez-Stable found that measurements within 2mm of 

the other were recorded by two indeperrlant readers 82% of the time, and that 

in less t.hdn 6% of aIl occasions did these paired readings differ by as much 

as 6 Iron. As weIl diagnosis of signifiœnce or not differed in only 4.3% of 

all pairErl readirgs, with a kappa of 0.91 (Perez-Stable 1985). In this 

study, reading was perfonned by palpation, rather than the more consistent 

"ball-point" rnethcrl of Sokal (Sokal, 1975), and despite the use of special 

calipers they found a significant 'digit preference' or a middling effect, 

in that readings ending in 0 or 5 were seen in excess. 

In the present sw:vey, steps were taken to minimize these potential 

problems. AlI readers used the sarne technique of reading, ie the ball-point 

methcxi ot SakaI to defme induration. Initially, the two study coordinators 

were trained by the third rE~ader , a nurse from the Montreal a1ildrens 

Hospital, Wlth over 10 years of experience in tuberculin testirg, and in the 

first schools tested, two readers were utilized. Consistency of technique 

was reinforced throughout the study. Tenninal digit preference was net a 

ffi.'1jor problem, as was seen in Figures 5-1 and 6-1, except for an excess at 

15mm. Tenninal digit preference is a source of random errer in rneasurement, 

and as such rnay have reduced. the likelihood of findirg a significant effect 

even if one was present, but i t should net have biased the estirnate of 

effect. 

Bias in reading is potentially a more serious problem since the readers 

were net blinded as to the identity of the antigens, nor te the criteria for 

referral for further evaluation. From Tables 5-8 and 6-8 there is ne 
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evidence of a significant excess of read:in;Js in which PPD-B was one or two 

nun greater than PPD-T or vice versa. '!he criteria for referral were a 

reaction to PFD-T measurin;J: i) over 4mm: or, H) over 9nun if BQ;; 

vaccination was documented in the vaœination booklets at the tiJœ of 

reading: or, iii) over 9nun if the accarnpanying PPD-B reaction was 

Iru::ger. 'Ibere is no evidence of bias in reading to avoid referral in that, 

as seen in Tables 5-8 am 6-8 and in Figures 5-1 arrl 6-1, there is no 

evidence of clustering of readings just above or below these size 

criteria. As weIl the criteria used in the analysis were often different 

from that used for referral (eg 12nun for PPlrB, am acx; vaccination instead 

of 1Onnn), sc any errars in reading of 1-2mm, due to bias regarùing 

subsequent diagnosis and treatment, should not have influenced the estirnate 

of effect of various detenninants on tuberculin reactivity. Finally, the 

objectives of this study were not. descriptive but rather to test several 

hypotheses. 'Iherefore, whi le the overall prevalence fouro in the two age 

groups may have been over- or under-estirnated because of SOIre of these 

problems in reading, the estimate of effect of different detenninants, from 

a comparison of tuberculin reactivity among subjects grouped on the basis of 

these different detenninants, should not have been biased. 

7.1. 4 lDi Vacx::i.nation status am verification: 

Questionnaire response was not very accurate in identifying those with 

prior BeX; vaccination, among bath Grade 6 and Grade 10 students. 'Iherefore 

two sources of documentation of vaccination were used; namely vaccination 

booklets and the registry of the IAF. Of the 227 children for whom both 

sources of data were available, 136 were identified as vaccinated. 'Ihe 

vaccination l:xx:>klets identified 117 of these, but missed 17% of those who 

had received sa:; according to the IAF. '!he accuracy of the central registry 

was lower, as 34% of those with Ba; recoroed in the booklet were not 

registered by the IAF. Of the 136 vaccinated children, the IAF identified 

71%, which is similar ta the firrlings of Cantin who noted that of children 

with BCG scars, only 75% were registered with the IAF (Cantin). 'Ibis 

umer-reporting of vaccination status, with atterdant rnis-classification rnay 

have resulted in an urx:ler-estimate of the effect of l3(X;. HCklever the 

estiIrate of effect among those vaccinated was based on differences between 
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students in higher and lower SES strata, am between the two age groups. 'lbe 

urrler-reporting did not appear to be asscx::iated wi th one region or CISC, but 

was equally frequent in the more, am less, disadvantaged areas, ard 50 

should not have created bias in the estirnate of effect. 

7.1. 5 IBta oollectiŒl - CB1sus data: 

Postal codes were available on over 98% of participants, but in 120 

participants census data infonnation was net available. '!he census data fram 

1981 was used, but this should have been valid as 1981 represented the 

approximate mid-point of the lives of the students. A more seriolls potential 

problem is the use of current address and postal code to assign exposures 

for the students' entire lives. SUrveys in two British cities found that in 

a 5 year interval, 28% of the population in one city had moved in, and 19% 

had moved out. '!he corresponding figures for the second city were 21% 

in-migration and 19% out-migration (Davies, 1980). In the present survey no 

information as ta duration of time at current residence was obtained, and 

therefore the accuracy of current census data to rl?flect lifelong exposures 

is uncertain. However, the socioeconomic indices are likely to be 

applicable, even if there was significant migration within the city, beca.use 

the disadvantaged are unlikely to be able to move to more affluent 

areas. Anecdotall y, of the children who had vaccination booklets, over 80% 

were still resident in the same CISC territory as they were at birth, when 

they were vaccinated. 

One of the inaccuracies inherent in the use of census tract data is 

that the precision of the estimate of the exposure is reduced because the 

data represents the average for the entire neighbourhocx:l which is usuall y 

comprised of 1000-2000 persons. The smaller the unit of population, the more 

h01TlCXJeneous wlll be the characteristics of the residents, and the greater 

the variation between units. As an exarrple, among the 7 œc's of Montreal, 

each wjth average population of 250,C:)0, the percentage of children living 

belCM the poverty line varies from 10-20%. On the other hand among the 1)1 

CLSC's in Montreal, with average population of 40,000, the percent poor 

ranges from 6-54%, and among the census tracts included in this survey, fram 

0-90%. Socioeconomj c status has been found to be particl..llarly homogeneous 

within these srnall units (Wilkins 1980). Because of this homogeneity within 
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census tracts, census inforlllation for aH residents of these areas has been 

used successfully in place of irxiividual data, to explore the relationship 

bet.'Vleen SES and such heal th events as respiratory illness, or cancer 

(Carstairs 1981, D3vies 1980). 

'Ille major advantage of the use of this kird of infonnation is that it 

bas already been gathered, sa that it is inexpensive am readily 

accessible. It is also a much less obtrusive JTethod of gatherirq data about 

sensitive topics such as educational level, work-status, or incarne. Direct 

questioning such as was used in the present survey, may be less accurate if 

participants are unwillirq to disclose this information, am in fact may 

have resul ted in reduœd participation, because the questions were 

considered offensiw~. It is of interest to note that in the present survey, 

data from the questionnaires regarcling parental education ard work, was net 

as strongly associated with tuberculin reactivity as neig..tIDourhood 

s<:x::ioeconomic indicators. It is important to errphasize again that this was 

an ecological study of the. community factors affecting transmission of 

tuberculous infection. 'Iherefore the use of neighbourhocrl data in place of 

individual data seems well justified .. 

7.2 CAUSES OF FmSE IœITIVE RFACl'IOOS: 

7.2.1 Sensitivity ID PID-B 

'!he use of dual testing to distLl1gUish tubercuJ in reactions due ta 

tuberculous infection from cross-reactivity due ta sensitization by atypical 

Mycobacteria, has been validated in two ways. Among patients with 

tuberculous disease, over 95% will have reac..tions to PPD-'I' grœter than the 

simultaneous reaction to either PPD-B or PPD-G, arrl less than 2% will have 

larger reactions ta either of these blo antigens (Robakiewicz 1969). AIoc>~ 

patients with Atypical Mycobacterial disease, sensit.ivity to the atypical 

antigen is greater than to PPD-T (Snider 1982). [)]al testing has been 

validated in a more clinically relevant manner, in that among US Navy 

recruits with PPD-T w=>-asuring 5-11 mm, the risk of active tuberculosis over 

the subsequent 5 years was 1(1-15 tirœs greater arrorq those wi th larger 

reactlons to tuberculin (PPD-T) compared te t.hose with larger reactions to 

one of the atypical antigens (Edwards 1973). 
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AIool)3' canadian barn students in the present :rurvey, OlÙy 0.8% of the 

prunary school arrl 2. 1% of the high school studtmts had reactions to PPD-B 

of lOmm or 1OO!"8. Despite these low prevalences, sensitjvity ta PR).-B was 

still an ir"tp::rtant cause of false positive PPD-T reactions in the "doubtful" 

range of 5-91nm, accounting for 31% of these reactions, although it accounted 

for only 3% of PPD--T reactions of lOnnn or more. Brickman et al performed 

tuberculin test:~ a:Irol)3' 2152 first Grade students in the gre<:tter Montreal 

area in 1971, lli. ing standard tuberculin (PPD-T), am sinrultaneously one of 

four atypical antigens. Of those tested, 1.8% dernonstr&ted sensitivity te 

PFD-B, am 4.0% to PPD-G (Gause for M. scrofulacetml). Of 16 students with 

reactions ta PPD-'I' measur~ 5-9rnm, 6 (38%) had larger simultaneous 

reactions ta the accompanying atypical antigen. '!he authors did not specity 

whether any of the 26 students whose reaction ta PPD-T exceeded 9nnn, had a 

larger reaction to one of the atypical antigens (Brickman 1974). Jeanes et 

al surveyed nearly 30,000 high school students across canada, in 1965-7 

(Jeanes 1969). simultaneous PPD-T and PPD-G were given to 24,000, of whom 

7.2% had a reaction to PPD-G larger than the simul taneous PPD-T reaction am 
also rneasuring 5mm or more. Of the 246 with reactions to PP!)-J!' measuring 

5-9rnm, 51% had 1arger sirnultaneous reactions to PPD-G, and of the 157 with 

reactions ta PPD-T rneasuring 10-14nun, in 30% the PPD-G was greater. Among 

the 5,500 who received dual testing with PPD-B, 5.9% manifested a signficant 

reaction to this antigen. In this group, 19 of the 52 (37%) with reactions 

to PPD-T measuring 5-9rrrrn, could be ascribed to sensitivity to PPD-B, and 6 

of the 42 (14%) with reactions rneasuring 10-14nnn (Jeanes 1989). Grzybc:Mski 

found that 18.6% of high schoo1 students in Sri tish Columbia in 1967 were 

sensitive ta PPD--G, compared tu 10.8% sensitive to PPD-B (Grzybowski 

1969). In a further study in 1972 Dy the same group, 18.4% of those aged 

1-14 years were sensitive to either PPD-G or PPD-B, campared to 19.5% of 

those aged 15-34 and 24% of those aged 35-54 (Robakiewicz 1974). 'Ihis 

prevalenœ of sens it ivit Y is far higher than that seen in Montreal, perhaps 

because of the more tel11pE?rate cl irnate on the West Coast, similar ta many 

parts of the USA where sensitivity to bath P~B and PPD-G is knCM'l ta be 

higher (Edwards 1969) . 

'll"le findings of the present study with regard to sensitivity to PPD-B, 

are similar to those of Jeanes, although PPD-G was not used. '!he findings of 
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Jeanes et al suggest that this may have resulted in an W1derestimate of the 

false positive PPD-T reactions due to atypical sensitization, bec..,u...c;e 

sensitivity ta PPD-G is oore prevalent than is sensitivity to PPD-B here in 

Montreal (Brickman 1969). Ho;...rever in the studies regarrlin:] the pITXJl10sis 

associated with dual testing anvng Navy recruits, PPD-B was used fram 

1958-1965, arrl PPD-G only fram 1965 until 1969. 'Ihere does not appear to 

have been any evidence of a differences in prognosis assoclatcrl with 

sensitivity ta either antigen, sa in view of the detailed inforIndt ion 

available regarding the prcqnosis with dual testing with PPD-R, use of this 

antigen seerns justified. 

Apart fram regional variation (Edwards 1969), the individual factors 

associated with sensitivity te these atypical antigens have not been 

thoroughly investigated. In a survey of high school students in Washington 

County, KU€lltmerer and Comstock analyS€rl the relationship l:::etween various 

personal attributes am. srnall tuberculin reactions measuring 2-10mm; 

reactions which they interpreted as evidence of atypical infec-tion am 

sensitization. Prevalence of srnall reactions was higher in those who had 

lOOVed into the CO\1I1ty in their lifetiIœ, had higher socioeconomic status am 
were resident in urban areas. 'Ihere was no evidence of clustering of 

sensitive lirlividuals within households, suggesting that factors wlthin 

households were unlikely to have pIayed a raIe (Kuemmerer 1967). ln the 

present survey, prevalence of sensitivity te PPD-B was higher arnong the 

foreign born, particularly those fram tropical countries, but among G:lI1iJ.dian 

barn, there was no relation ta socioeconomic status, nor ta travel to the SE 

USA, sa the factors affect.i.n3 the prevalence of this infectlOn in 

native-born residents of this area remain unclarified. A recent Sl.lrvey in 

the Netherlands found that sensitivity ta PPD-G among schoolc:llildren agec1 

7-14 years increased fram 5.7% in 1966 te 21.1% in 1985. This apparent rise 

could have bee.n explained by differeIlŒ'.5 in the antigens used (GrzybowsJr.i 

1969), but che authors could not firrl an explanation for this phenCJllY-".Jlon, 

am emphasizeà that given our poor urderstarx:1ing of the epidemiolCY0Y of 

non-tuberculous Mycobacteria, the prevaJ ence rnay change unpredictabl y. How

ever the :::-esul ts of the present survey are very similar to those of Brickman 

fram 15 years aga arxi lCMer than the firrlings of Jeanes or the 

B.C. group. nùs suggests that despite soc::ioeconomic changes, arrl increased 
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travel, the epidemiology of this atypical Mycobacterium has not changed 

significantIy in Montreal aver the last 15 years. However, as the pre valence 

of tuberculous infection declines am::>nj the native born population the 

relative importance of this sensi ti vi ty te atypical antigens becornes greater 

as a cause of false posi ti ve reactions. 

7.2.2 In; Vaœinatian: 

One of the major disadvantages of J3(x; vaccination is that those who 

have been vaa::inated will bec::aIre tuberculin sensitive as a result of 

vaccination (Snider 1982), arrl if expJSErl, vaa::inated persans may still 

becorœ infected with the tul:ercle bacillus (SUtherland 1979). 'Ihis would not 

matter if progression ta tuberculous disease was prevented with complete 

efficacy, but W1fortunately efficacy of this vaccine has varied from nil to 

80% in different well-corrlucted trials (Comstock 1988). Because of these 

problerns, BCG has never l:een given widely in the USA (Snider, 1982), 50 that 

tuberculin testing can still be used to identify those with tuberculous 

infection, who caTI be given preventive treatment (ATS 1986). However mass 

pa:; vaa::ination was given in Quebec fram 1949 until the mid- to late 1970' s 

(Frappier 1971). OVer 100,000 vaa::inations were given annually throughout 

that pericd, with coverage at birth of 40-47%. Re-vaccination was given in 

primary school with 53% coverage (Frappier 1971). CUring the 1970' s mass 

vaccination was slawly phased out in one health district after another 

(MSSS,FQ 1987). In Montreal, two of the last areas to abandon BCG 

vaccination were Verùun and Cote st. Paul. In these two areas over 40% of 

the Grade 6 students and 60% of the Grade 10 students who participatoo in 

the study, had recei ved BCG vaccination. 

A significant proportion of participants in this survey had received 

131X, 50 that the effect of SCX; on tuberculin reactivity was an important 

aspect of the analysis. Virtually aU of the students in both age groups had 

received this vaccine in the first year of life, and. none had receivoo it 

more than once. Because the two areas with the highest vaccination rates 

were aIse aJTY .. mg the most disadvantaged, BŒ was confounded wi th 

socioeconomic status. Tt'1 establish the effect of BeX:; on reactivity, the 

higher SES, vaa::inatoo group in Grade 6 was used as the reference vaccinated 

group. Prevalence of reactions was compared to the non-vaccinated, higher 
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SES~ Grade 6 students. This excess prevalence, attributed to the effec.t of 

BCX;, was 3. 0% for 5-7nnn, 1.8% for 8-9nun, arrl 2% for 10-15rnrn. Among tl1e 

vaccinated Grade 6 students from the lawer SES stratum, an:.l aIOClng all tl1e 

Grade la vaccinated students, any differences in prevalences compared to tl1e 

reference vaccinated group were assumed to represent tuberculous infec...-tion. 

Using this, the prevalence of tuberculous infection could be calculated, i1I1d 

fram this the sensitivity am specificity of different size criterid could 

be calculated. '!he extremely low prevalence of tuberculous infe<...-tion dll10ng 

the Grade 6 students meant that at all sizes of reactions under 20nnn, 

specificity was disappointingly lCM. A eutoff poUlt of 12nnn gave a 

relatively lCM sensitivity, arrl also lCM speci fic it Y among the Grtlde 6 

students, but among the Grade 10 students, who had higher prevalence, this 

criterion was associated with more acceptable sensitivity and specificity. 

'lhese calculations are based on two assumptions. First, that the 

tuberculin reaction of those with tuberculous infection is not different 

among those who have been J3(X; vaccinated, compared to the non-vaccinated. 

AIrong 84 previously BCG-vaccinated young adult.s with active tuberculosis 

(Groth-Peterson 1976), the mean arrl distribution of tuberculin reactions was 

not different from that reported for patients with tuberculosis (Snider 

1982, Grzybc1.vski 1980). Secondly, the un:ierlying distributions of reaction 

sizes among the BCG vaccinated and those infected with tubercle bacillus are 

different. The distribution of tuberculin reactions of those infected with 

tuberculosis is a unirncx:1al normal distribution, centered at a mean/mcx:le of 

15-18rnm (Snider 1980). The frequency distribution of all .scx;-vaccHiated 

canadian-born participant.s in this survey, shCMn in Fiqure 5-5, lS very 

different in that it is a Poisson distribution with the l'OCde at zero, am 
skewed ta the right. 'This distribution is very similar to the tuberculin 

reactions associated with atypical sensitization (Edwards 1973). It is 

interesting ta note that the frequency distributions of tubercul in reactions 

aIOC>n;1 Danish schoolchildren who had been vaccinated at the aqe of 6-8 yc.ars, 

were almost indistinguishable fram those associated wi th tuberculous 

infection (Guld 1968, Horwitz 1972). On the other hand in tuberculin surveys 

arrong S. African blacks, (Fourie 1986), Navajho Irdians (Lifschitz 1965), 

Quebec infants (Joncas 1975), am Israeli infants (Margus 1965), all of 

whorn were vaccinated shortly after birth, the frequency distrlbutions were 
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similar to that fOlll"rl in this study. 

Differences in tuberculin reactivity following J3(X; vaccination have 

been fourrl as a result of different rnanufacturers of vaccines (Horwitz 

1972), viability counts (Ashley 1967), am different techniques (Iarrli 

1967). 'The very IC1N prevalence of tuberculin reactions found in this study 

arnoi'X1 those wi th docurnented vaccinations, can oot be ascri.bed ta IC1N 

sensi tization by the vaccine or because of the technique. 'I\lberculin 

conversion was demonstrated in 97% of recipients following sa:; vaccination 

here in Quebec (Frappier 1971). Of those vaccinated, 87% and 70% were still 

tuberculin positive one arx:l 5 years later respectively (Frappier 

1971). Waning of tuberculin sensitivity in the years follCMing vaccination 

has been reported, and is particularly evident in studies of infants or 

children vaccinated at birth. Margus et al found that among 600 Israeli 

infants who had received BCG at birth, a1.roc>st 70% had no reaction, and the 

IT'IëlX.im:ll reaction was 12-13 rrun (Margus 1965). Lifschitz tested 250 Navajho 

children aged 6 Ironths to 6 years, all of wham had bee.n vaccinated at 

birth. Maximal reaction in those tested after 1 yp.ar of age was 9mm 

(Lifschitz 1965) Joncas tested. 68 Monteal children who had been vaccinated 

at birth. Of the 31 who were older than one year when tuberculin tested, 59% 

had no reaction, and maximal reaction was 11 mm. In the same study, of 84 

children vaccinated at the age of 6 years, and tested one year later, 71% 

had significant reactions, with a maximal size of 20rmn Joncas 1975). The 

evidence is relatively consistent that waning of tuberculin reactivity after 

En; vaccination is more frequent arno~ t.~ose vaccinated at birth, or in 

infancy, cornpared ta those vaccinated at an older age. What has perhaps not 

been reccçnlzed is that the distribution of reaction sizes is also affected 

by the age when vaccinated; older düldren will demonstrate a distribution 

similar to that of tuberculous infected (Guld 1968, Horwitz 1972), rnaking 

differentiation of infection from vaccination almost impossible. This 

differentiation should be fX'Ssible éllOCli'X1 those vaccinated in infancy because 

they will demonstrate a distribution of reactions similar ta that found. for 

atypical Mycobacterial sensitization. 

'!he IOn<:Jest interval fram vaccination ta testirq reported to date has 

been 5 years (Horwitz 1972), except for a short report by Comstock, based on 

141 recruits tested on induction into the Navy, who had participated in the 
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Muscogee 00:; trial (Camstock 1966). In this report, 63 had received sa:; 

between the ages of 6-16, am. were tuberculin tested on average 11 years 

later. Nine had reactions measuring 5-9mm, and nine had reactions of 

lO-17mm, cornpared to one in each size cate:;}ory am:mg the 66 (COm.stock 1971) 

controls. Unfortunately most of these subjects had been tuberculin tested at 

least once since vaccination, which has been shawn ta result in mainten.'1!1œ 

of tuberculin reactivity because of the l::x:x:>ster effect (Maqnus 1955). 

TI1e present survey represents the largest series of BCG-vil<xin.lted 

subjects tuberculin tested after a prolofXJed interval. '111e problem of 

verification of sa; status is a weakness, bUt this should have resul ted in 

an increase in false p:::>Sitive reactions among those labelled not vaccinatoo, 

an:i not a decrease in reactivity in those labelled vaccinated. The strenJtl1 

of the present study is that it is community based, and t.l1erefore avolds the 

bias of the hospital or clir.ic based stumes ot others (Joncas 1975, 

Lifschitz 1965). The comparison of frequency distributions between 

vaccinated and non-vaccinated is likely te be valid because the factors in 

select.Ïnj the two groups of children for study were the same, and aU 

community factors should have bG~n sirnilar. One cannot exclude the 

possibility that sorne children were vaccinated because they were at grœœr 

risk of tuberculous infection, because of an active case in the family for 

exarnple, but othe:rwise the estima.te of scr; effect on tuberculin reactivity 

should have been free fram major error or bias. 

'Ihis suggests that for persans who have received Pa; vaccination in 

infancy, reactions te PPD-T above Umm rnay be considered to represent 

tuberculous infection, while smaller reactions RrP. increasingly llkely to 

represent false positive reactions due ta vaccination alone. For the present 

analysis, 12mm or rrore was adopted 50 that as few false pos~tlve rec-lctions 

as possible were included, te improve the precision of the estlirate of the 

effect of various detenninants of infection. It should be emphasiza:l that in 

a clinical sett~ the use of this or a lower cut-off point would deperd on 

the liJœlihocx:l of true infection (the expected prevalence), am the 

consequences of mis-diagnosis. 
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Of those with significant reactions to PPD-T (lOrnm or oore) 60% were 

recorded aIrorg irmnigrant students, as seen in Table 7-1. Among the 

inunigrant.s, the major detenni.nants were the prevalence arxl incidence of 

tuberculosis in their country of birth, as seen in Table 7-2, and the age at 

which they had innnigrated to canada. '!he rising prevalence seen in Figure 

5-3, aIOOng those who were aIder when they innnigrated from tuberculous 

errlemic areas, parallels the fi.rrli.n3s of prevalence surveys in many of these 

countries (IU1~T ref. # 79-88). Incidence of active tuberculosis among immi

grants fram tuberculous endemic areas is 20-40 times more frequent tban the 

incidence among the native p::;pulation in the USA (PoweJl 1984), or Britain 

(MRC 1983). In the present study, the prevalence of infection among those 

fram tuberculous endemic areas compared tu that arnorg the canadian bo1:11 

showed similar differences; 23.6% vs 1.4% in Grade 6, arx.1 2890 vs 3% in Grade 

10 (Tables 7-1 and 7-2). 'The probability of bei.n;J infected arnong the foreign 

barn appeared ta be related ta the nurnber of years spent in these high 

prevalence areas, and to the annual incidence of pulIoonary disease in their 

country of origin, a firrling whieb. has been corroborated by others 

(Mihalescu 1989). Becatk;e coill1b:y of origin appeared ta be such an over

whelming determinant, it seerned unlikely that the factors affecting 

tul::erculous transmission and infection in Canada, would be detectable. 

'Iherefore in aU subsequent anal ysis all foreign born were excluded. 

TABlE 7-1: 'IUBElCJLIN REACI'IVrIY IN SIUŒNlS GlUJPED m DKIGRATICN STNlUS 
(stWents of GrOOes 6 arrl 10 cœi>ined) 

PIDJr sire 

0-4 
5-9 
10-14 
15 + 

'IUl'AIS 

IlIInigration sub-qra1p 
Cmadian-bom Fo:œign-boD1 

2727 
70 
46 
37 

2880 

(95.5%) 
( 2.4%) 
( 1.6%) 
( 1. 3%) 

364 (71.1%) 
18 (3.5%) 
58 (11. 3%) 
72 (14.1%) 

512 
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TABrE 7-2: REIATIctaIIP OF '1UBERC1JLIN REACl'IVl.TY AJo[H; IMŒGRANr S'J.UŒN.l'S 

'ID 'lUBEK1JlŒIS RATES IN cnJNIRY OF BIRIH: 

(st:.l..Dents of Grades 6 am 10 cmbined) 

PIDJI' size Prevalerre of TB in ~ of birth of st:ldent * 
lOW :rN'J.'ERMEDIATE lfiGH 

0-4 52 (83.9%) 43 (74.1%) 269 (68.8%) 
5-9 2 ( 3.6%) 0 16 ( 4.1%) 
10-14 7 (12.0%) 5 ( 8.6%) 45 (11.5%) 
15 + 1 ( 1. 9%) 10 (17.2%) 61 (15.6%) 

'IDI'AIS 62 58 391 

* ('I\iberculosis rates taken from information published by the T.U.A.T. 
see referenoes # 79-88) 

It was impossible to verify ]3(X; vaccination status for the 

foreign-bo:rn, and it is possible this may have accounted for sorne of the 

tuberculin reactions seen among those students from countries where tubercu

losis rates were ION. Among those from tuberculous eroemic countries two 

findings suggested that ea:; vaccination was not responsible tor the high 

pre valence of tuberculin reactivity seen. '!he frequency distribution of 

reactions arnong these students is clearly blloodal as was shONn in Figure 

5-5. 'Illere were very few with reactions in the 5-9Imn raIXJe, after correction 

for PPD-B, and there were a significant number with reactions in the 15-2Orrun 

ran:Je. This is very different from the unimodal Poisson distribution of 

reactions, shCMn in Figure 5-2, seen arnong the canadjan participants who had 

received B03 vaccirution. As discussed. earlier this bimOOal distribution has 

been described among children who were vaccinated at school entry, but is 

aIse typical of those with tuberculosis. 'It19 prevalence of tubercu] in 

reactivity among those from tuberculous errlemic countries was proportional 

ta the age at which the student had immigrated ta Canada, as was seen in 

Figure 5-4. pa; vaccination is gi ven in infancy in IOCr3t developinJ 

countries, and may alsa be given at school entry in some. '!he tuberculin 
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sensitivity resultinJ from such a practice of sa; vaccination should IlOt 

show any relationship ta age when the child left their country of birth. '!he 

age related increase in tuberculin reactivity sha.m in the present survey 

closely parallels fi.rùings of prevalence sw:veys in developing countries, 

éUlDng non-8(X; vaccinated populations (IUAT ref # 79-88" arrl this can 

therefore be interpreted as an effect of cumulative exposure resultin;J in 

progressi vel y increasing prevalence in these endemic areas. 

7.4 'nIE IlF.'.ŒlMINAN.I OF WBERIJLIN RFACTIVl'lY AM::H; CANADIAN R:R{: 

7.4.1 k:Je 

'!he averall average prevalence of tuberculous infection was calculated 

using the follawing criteria for size of PPD-T to be considered 

significant: i) Among the 630 students with documented BQ:; vaccination, aIl 

those with reactions of 12mm or more; ii) Among the 1937 known net to have 

received BCX;, a reaction of 5rnm or more; arxi, iii) Arnong the 305 without 

docœnented 8(X; vaccination status, a reaction of lOrnm or more. As well if 

the reaction to PPD-T was less than 12mm am the corresponding PPI>-B then 

the PPD-T was considered negati ve, regardless of the BC:X; status. 

Based on these criteria the resul ts of the present survey can be summarized 

as follows: 

The overall prevalence among the Grade 6 students: 2.04% 

The averall proportion of uninfect.ed at the time of testing: .9796 

11.5 

the (11.5)th root of (.9796) 

.9982 

The students average age was (in years) : 

'!he proportion uninfected each year is: 

This is equal to: 

'!he proportion infected each year: 

The annual risk of infection: 

'!he averall prevalenC"€ among the Grade 10 students: 

'!he averall proportion of uninfected at the time of testing: 

'!he students average age was (in years): 

.0018 

0.18% 

3.56% 

.9644 

16.1 

'!he proportion uninfected each year is: the (16.1)th root of (.9644) 

'!his is equal to: 

'!he proportion infected each year: 

'!he annual risk of infection: 

.99775 

.00225 

0.225% 
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'lhese results suggest that the annual risk of infect.ioo ha:.~ declined by 

20% OlIer the 4.6 year average inteIva1. beb.œn the births of the members of 

the tv.u groups. '1his is equivalent te a decline in the risk of infection of 

çroximately 4.5% armually, whld'l is oansistent with the firrlin:Js of styblo 

\1000 reported that the annual risk of infection is declinirg by 10% per year 

in the Nethe.rlams, or al.:m;:)st 50% every 5 years (styblo 1978). 'nlere are two 

possible reasons why the decline in risk of infect.ioo may have been 

urrler-estimated frem the present SUlVey. 'It1e first is that the population 

surveyed in tl1e high. schools in::lOOed all high. schools in the poorest 

sectors, but because of prablems in àJtai.nirç awroval fran school 

authorities oot all high schools in the nnre well ta do areas were 

included. 'Ibis would terx:l te inflate the prevaleJX::e in the high schools 

relative to the priInary schools. 'Ihe secorrl reason why the decline in risk 

of armual infection may have been urrler-estimated is that the risk of beirg 

infected does net awear te be equal at all ages (styblo 1978). In the 

Netherlan::ls, risk of infection declined with :i.ocreasirg age, 50 that 

prevalence rose rapidly in dùldhood am early adolecence rut then a~ 

to plateau in early adult life. For instance, in 1940 prevalence of 

infection was 25% at the age of 20, arrl was 10% greater, or 27.5% by the age 

of 25. '!he amual risk of infection in the first 20 years was 1.43%, but was 

only 0.51% in the last 5 years. 'lhis remained t:rue even as the risk of 

infection declined. In 1956 prevalence of infection aIOOl'VJ 20 year-olds was 

only 6%, (annual risk of infection = 0.31% fran birth to age of 20) while 

preva!erx::e aIOOnj 25 year olds was only 6.6% or 10% IOOre (annual risk of 

infection of 0.12% fran age of 20 until 25). 'Ibis suggests that risk of 

tuberœlous infection is higher aIOOnj those who are y~er, either because 

of greater exposure to an oider cd10rt (parents) who are rore likely to have 

tuberculous infection arrl thus disease, or reduœd hast defenses. In the 

present survey, this would have :œsul terl in an u.rrlerestimate of the charqe 

in annual risk of infection. Ta resolve these prOOieros, the survey caùd he 

repeated in several years tbne in the two age grwps, am cœparison made 

between groups of similar age, as was dene by Styblo, b.lt the prcblem with 

such 10J'Xjitudinal data is tllat the test material, the personnel involvoo in 

administration, am rore inportardy the readi.rq, W'OO.ld be different wch 
may int:rcduoe mm errors in IOOa.SUrelœllt. 

()]r fi..rdirçs can be cx:atpared ta tv.u of the earlier SUIVeys in loDntreal, 
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albeit with certain reservations due to differences in study design. In 

Brickman 's survey of 1971/2, the study population was comprised of children 

resident in the suburbs, who were yOllI'ger, ie, in first Grade only, the 

foreign-barn may have been included, and participation was only 50%. However 

the technique of testin:] (Mantoux) was the same arrl dual testirxJ with 

atypical antigens was also corxiucted. OVerall prevalence of significant 

tuberculin reactions was 1.45%. Assuming a mean age of 6 years, the annual 

risk of infection was 0.24% for the cohort barn in 1965/6 (Brickman 

1974). This is 7.5% higher than the annual risk of infection calculated for 

the Grade 10 students of the present study, who were barn in 1971/2, or 6 

years later. 'Ibis is equivalent to an average annual decline of only 1.2%, 

but given the differences in population studied, and other methodolCXJical 

differences noted above, even a small d~ trend is encouraging! 

In the survey by cantin, sorne of the population was suburban, dual 

testing was not done, aIl those with sa:; were excluded, and participation 

was only 40-50%. HOW"ever, overall the study population was roc>re OJll'PélIâbIe 

in that students in Grades 1, 6, anj 10 were studied, arrl those who were 

foreign-barn were excluded. üverall prevalence of the Grade 1 students, 

(birth cohort of 1972/3) was 0.87%, meaning that calculated annual risk of 

infection was O. 14 5%. This is much laver than risk calculated for the Grade 

10 students in this survey who were barn on average 1 year earlier. Amorg 

the Grade 6 students (barn in 1968/9) overall prevalence was 2.12%, givirg 

an annual risk of infection of 0.19% (cantin 1981). 'Ibis is very similar to 

the annual risk of infection œlculated for the Grade 6 students tested in 

the present survey, barn on average 10 years Iater. /l's discussed earlier, 

differences in study population and design, and techniques of testing and 

reading make direct cornparison of prevalence betr.'lleen the present survey and 

that of cantin difficult. However, fram cantin's findings the decline in 

risk of infection between the Grade 1 and Grade 6 students can be 

calculated, and was 23% or approximately 4.6% annually, very similar ta the 

findings in the present survey. 

A significant proportion of the study population had received l3(X; 

vaccination. It has been cIa.imed that tuberculin surveys te provide 

esti.l1léltes of prevalence and incidence of infection will be grossly 

inaccurate in such a vaccinated population (Snider 1982, A'IS 1981). While it 
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is certainly true that the est:i.rPates of overall prevalence am the annual 

incidence of infection calculated fram Ws prevaleJ1Ç'..e may he inaccurate, 

the estimate of c.harqe in annual risk of infection should net he infl uenced 

by Ba; vaccination. 'lh.is is because the numl:er of false positive and 

negative tuberculin tests arron;} the vaccinated, is detennined by the 

criteria for disti.n:Jui~ effect of vaccination fram tuberculüus 

infection. These rates should he identical as IOn;} as the technique arrl age 

of administration arcong the groups bein1 cc:anpara:l are the saIre. 'The present 

sw:vey is reiatively small, yet the calculated risk of infection is close to 

that fourxi in many other Western countries with similar rates of active 

disease (Styblo 1980, Pio 1984, Grzyb:Iwski 1986, Ho:r:witz 1964, 1969). This 

supports the validity of our met...'1ods, arrl the criteria for assessing 

infection prevalence in a population in whom a substantial pro[X)rtion were 

BC:X; vacx::inated. From this it would sean reasonable ta conclude that the 

annual risk of infection is low, arrl appears i:o be decreasing. 

7.4.2 camt:ry of birth of parents: 

Arcong the canadian barn students, prevalence of infection among the 

1027 whose parents were foreign-barn was slightly ICMer. This may have been 

because, in this smvey population t.'1ese children were of higher average 

scx::iœconomic status than the 1844 whose parents were Cdrndian-born. 'li lis 

was large1y a result of the selection of the study population which l11cluded 

five of the six pcxJrest CISC's, in greater Montreal, three of whom had very 

low proportions of immigrants. 

Among students whose parents were foreign-barn, those from tuberculous 

en1emic areas were somewhat IOC>re likely ta be infected than those whose 

parents carne from non- or intennediate erdemic areas. Arrong düldren barn in 

Britain, the incidence of tuberculous disease was three tilœs higher arronj 

those with Asian barn parents compared ta children of British rom parents 

(MRC 1980). 'Ibis was alsa seen in San Francisco, where the prevalence of 

tuberculin reactivity among USA-barn schoolchildren was significa.iîtly higher 

aIrong those of Mexican-barn parents cornpared ta those of Arrerican barn 

parents (P Hopewell, personal conununication). The present firdings, 

sununarized in Table 7-), ooy be due ta increased risk of household exposure 

from reactivation of latent or dorrrant infection aIroNJ the foreign-barn 
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Jœmbers of the family or close relatives who themselves acquired infection 

in their country of birth before immigration. An exant>le of this phenomenon 

was an outbreak with extensive transmission of infection within a large 

extended family from a parent who was barn in Asia, ta several children barn 

in Britain (Festenstem 1981). On the other fuis could be due ta exposure 

because of travel to their parents hamelarxi. 'Ihis would explain the higher 

rate of infection seen among the Grade 10 students compa...red ta the Grade 6 

students, who might ~ expected ta have travelled less often. Comstock 

found that arnong Americm barn Navy recruits, 4.3% of those who had ever 

lived abroad were tuberculin reactive compared to 3.5% of those who had 

never lived outside of the continental USA (COrnstock 1975) • 

TABI.E 7-3: 'lUBERClJLIN RFACI'IVI'lY AM:H; CANADIAN-~ S'IUŒNIS: 

BY CllJNIRY OF BIRIH OF PARENl'S 

(Grades 6 am 10 CX'IIi>ined, whose parents illInigrated) 

PPD-T Prevalence of tuberculosis in country of birth of parent * 
1.DW INTERMEDIATE HIGH 

0-4 399 (96.8%) 268 (98.1%) 244 (95.8%) 
5-9 11 ( 2.7%) 4 ( 1.5%) 4 ( 1.6't) 
10-14 0 0 4 ( 1.6%) 
15+ 2 0.5%) 1 0.4%) 3 ( 1.2%) 

'IUI'AL 412 273 255 

* (TUberculosis rates taken from infonnation published by the LU. A.T. 
see referenoes # 79-88) 

7.4.3 Soci~c facbors: 

Socio-economic status appeared ta be the major detenninant of 

tuberculous infection dIllOng canadian-barn students in the present study. As 

seen in Table 7-4, the information from questionnaire responses regarding 

parental education and work status was not significantly associated with 

tuberculin reactivity, except if the family was mono-parental, a significant 

indicator of 100er socioeconomic status (Wilkins 1985). Students of mono-
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-parental families were more likely to have tubE'.rculous infection; the 

relative risk if the mother '.vas absent was 1.4 (95% Confidence interval of 

0.97 to 2.06), am if the father was absent the risk. was 1.26 (95% 

C. 1: O. 95, 1. 68). On the other hand, Kuenunerer am Comstock fourrl a nurnber 

of significant associations of large tuberculin reactions (aver Il nun) with 

parental or familial sociolCXJical attributes, suffi as less parE:I1tal 

education, and poor housing reflected by no indoor bathroom. Prevalence of 

tuberculin reactivity was most stronJly associated with a rnono-parental 

family, in that prevalence amonJ students of 1l'Ono-parental families was 2.!:> 

tirnes higher compared to those where both parents were presP-I1t (Kuemmerer 

1967). In this survey, the sociological information was gathered separately 

by matching students to household census data, rat ber than direct. 

questionnaire. 'Ihese questions relate to sensitive topies, am therefore 

responses rrùy be less accurate to a questionnaire fr.an tram a census. 

TI\BŒ 7-4: SOCIOEXXlNŒIC ~ OF WBERC1JLIN RE1\~ 
(Grades 6 & 10, Cmadi.an-bom only) 

Materna.1. Worlc~tus 

Absent House-wife Unemployed Student Work.in;J 

PPDT Fos 8 (4.2%)*+ 23 (2.0%) o 1 (1.2%) 32 (2.3%) t 

PmI' Neg 183 1119 6 85 1340 

+ (Chi Sq. of Absent vs v.Torking = 1. 59, P > .10) 

Patema1 Work~tus 

Absent House-wife Unernployed Student WorJdrx; 

16 (3.3%)# 1 (1.2%) 2 (4.4%) 3 (2.6%) 43 (2.1%)# 

Pml' Neg 464 82 43 114 ::!032 

* (Percent with significant reaction te PP!)-JI' in that work category) 
# (Chi Sq. of Absent vs Working = 2.21 t P > .10) 
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'!he infonnation characteriz~ socioeconomic status fram census data, 

although irrlirect because it was not ma.tched te the individuals' households, 

was nevertheless strongly associated with tuben.--ulin reactivity in the 

present study. For irxiicators of housing qunlity, such as hou3e3 without 

central heat, or in need. of major repairs, there was a consistent 

asscx::iation amonq Grade 6 and 10 students between indices of ~TOrse housing 

and tuberculin reactivity (see Tables 5-18 and 6-18). 'Ihere wm:: no suC'l1 

clear relationship to indices of annual income such as the poverty 

irrlex. When the data from bath Grades were combined in a logistic regression 

analysis. the most important predictors were parental absence and housing 

quality, defined by the indices of housing without central heat, or in need 

of repairs. only the index of lack of central heating reached the 

conventional levels of statistical significance. 

The present findings are aIse supported by the findings of Cllaprnan and 

Dyerly. These authors exarnined factors involved in intra-familial 

transmission of infection in 187 investigations of household contacts of 

active cases of tuberculosis in Dallas, Texas (Chapmê'n 1964). As has been 

found by ot.'1ers (BI'S 1978, Rose 1979), the most important detenninants of 

transmission were the severity of disease in the source case, and the 

cloSE'Jless of contact within the householù. By using multivariate analysis to 

control for these effects the authors also found that the degree of c~ing 

(expressed as cubic feet per person) , and housing quality (a complex score 

of water source, plumbing and heating facilities) were significantly 

associated with transmission. As with the present findings, family incarne 

was not directly related to the likelihood of transmission (Olapman 

1964). In this study as weIl as that of Kue.nunerer and eomstock, 

accessibility to medical care was not assessed, and, given the US health 

C<."'lre system, this may be an important factor in causing delays in seeking 

medical attention, resulting in more prolonged exposure among the 

poor. Virtually aU the participants in the present study were bom since 

the introductjon of universal health care, sa that this confounding effect 

should have been less illlportant. 
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TABlE 7-5: SlCIŒXXHJŒC lEl'EBIINl\NI'S OF '.llJBmaJLIN REACJ:lVl'lY 

(Cë.tn.:di.an-l: cnly, Grades 6 & 10 a:mi>iœd) 

Factor Rel. risk * (95% C.I.) P va1ue 

Neighbru:rhoc:xl factors: 

Housing-Heat 2.03 * (1.09, 3.78) .025 

Housing-Repairs 1.64 * ( .98, 2.92) .06 

Rwerty-Index 0.9 * ( .52, 1.56) .71 

Parental factors: 

MaternaI Absence 1.41 .97, 2.06) .07 

Paternal Absence 1.26 .95, 1.68) .11 

MaternaI Education 1.19 .78, 1.83) .41 

Paternai Education 1.35 .98, 1.86) .07 

* (For these 3 continuous variables the relative risk is calculated for the 

mid-points of the highest and Iowest qùéUtiles (87.5% vs 12.5%) 

In a further analysis of the present data, rnultivariate models were 

developed using bath indicators of housing quality, and whether or net the 

famiIy was mono-parental. 'Ihe.se are sho.-m in Table 7-6, from which it can he 

seen that student having aU three unfavourable factors were 2.5 tirre.s IIDre 

likely to be tul:x~rculin reactive than those with with none of these 

factors. AftF'.,L" adjusbnent for these three factors 1 the average il1CClIl'e 

expressed é'.5 the poverty index, was not associated witll tuberculin 

reactivity . 
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'l2\BŒ 7-6: MJUI'IVARIABŒ MJIEIS OF 'lHE ~ OF 'IOBtKlJL1N REAC1'IVl'lY 
(Grades 6 & 10 ccui:>ined) 

Factor 

Hous~-Heat 
Mother absent 
Beth factors 

Hous~-Heat 
Hous~-Repairs 
Mother Absent 
Ail three factors 

Housing-Heat 
Housing-Repairs 
Father Absent 
Ali t.hree factors 

Estimate 

+ .0109 
+ .2938 

+ .00861 
+ .0142 
+ .289 

+ .0099 
+ .0170 
+ .2680 

Rel. ri.sk * 

1.65 
1.34 
2.21 

1.48 
1.18 
1.34 
2.34 

1.57 
1.21 
1.31 
2.49 

(95% C.I.) 

( .86, 3.16) 
( .9 , 2.0 ) 

( .65, 3.37) 
( .53, 2.6 ) 
( .89, 2.0 ) 

(1. 30, 1. 89) 
( .84, 1. 74) 
( .57, 2.98) 

pvalue 

.13 

.15 

.25 

.62 

.16 

.27 

.62 

.13 

* (For aU continuous variables the relative risk is calculated for the 
mid-points of the highest and lowest quartiles (87.5% vs 12.5%) 

Despite the belief widespread even among the lay public, that 

tul::lerculosis is related ta SES, there have been surprisingly few studies 

dennnstrating that association. Among white Britons in 1983, there was a 

significant association between incidence of tuberculosis, and residence in 

boroughs characterized by .i.n:lices of lower social class (MRC 1986). Very 

recently cauthen presented data that incidence of tuberculosis was 

significantly associated with several in:tices of socioeconomic status 

obtained fram census data, inclucling incarne, housin;J quality, and pltnnbing 

facilities (cauthen 1989). Reichrnann correlated SES with tuberculin 

reactivity in New York City and fourrl a significantly greater prevalence 

among those of lower socioeconomic status (Reichmann 1975). 'lhe factors 

associated with greater incidence of disease nay net be the sarre as those 

associated with greater prevalence of infection. For instance Edwa.rds et al 

fOlll'Ù that éUron:J Navy recruits with significant tuberculin reactions on 
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induction, the risk of subsequent disease on follow-up for an average of 

four years, was four-fold greater am:::>ng those who were 10% un:ler ideal body 

weight compared to those who were 10% over (Edwards 1971). In this stLKiy 

there was no difference between these two groups in tenus of i nitiùl 

prevalence or subsequent incidence of tuberculou..c; infection. Tverùal also 

found a relationship between body mass index and risk of subsequent disease 

in a Norweçian population (Tverdal 1986), while Comstock fouro a signific.:mt 

relationship between risk of disease and fatrless (Comstock 1975). In surranary 

risk of infection lS greater dIUOTlg those of lower socioeconamic status, 

which is best explained on the basis of poor housing quaI ity , as was founJ 

in the present study. Risk of disease aiso dppears to be greator among the 

disadvantaged, but the only factor consistently associated has been thin 

l:x:rly habitus, presumably relata:! to chronic llilder nutrItion. Whether the 

increased risk of disease is totally explained by incr&"1sed prevalQJ1Ce of 

infection, or whether the risk of disease among those infccted is grcater 

for the poor, cornpared to those who are more affluent, rernains '..mclear. In 

any event, poverty rema.ins a major risk factor for tuberculous infection. 

7.4.4 Contact with imnigrants: 

The percentage of immigrants in the communities was used as an imex of 

exposure, and as seen in Table 7-7A, there was no asscx::iation betwccn 

proportion of immigrants in the neighbourhcxxl, and prevalence of tubcrculous 

infection among canadians resident in these comrnunities. 'Ihis mcasure of 

exposure has sorne linutations; narnely that in the areas wlth the highest 

percentage of immigrants, the majority had immigrated from Southern Europe, 

especially Portugal, spain and Greece. Tuberculosis rates in these areas dre 

still considerably in excess of those of Canada (IUAT, Ref No. 79-88), am 

the prevalence of infection among thOC'..,e who immigrated as adul ts is h igh, 

but it is less than among adults who have irrunigrated roore reccntly tram 

Asia, Africa or South/Central AIœrica. Therefore the potential exposure in 

these cornrnunities may be lower than if all foreign barn residents had CXJITC 

from tuberculous endemic areas. Analysis of the fulCliTXJs in relation ta the 

percent of :iJmnigrants from tuberculous endemic areas only, was ] imited 

because 75% of the canadian lx>rn students lived in communities where fEMer 

than 6% of the population were immigrants from tur...erculous errlemic 
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areas. Even in the highest quartile the proportion ranged fram only 6 to 14 

percent. 

TI\HŒ 7-7: REIATIOOSHIP OF 'IUHERaJLIN REA.Cl'1.VTIY 'ID c:nrn'\Cl' WI'lH lHfiGRANl'S 
(Grades 6 am 10 aJIbined, canadian-boD'l mly) 

'làble 7-7A: Relatiansttip ta InInigrants tram all cnmtries 

.in the Neighl:x:urt1ocxl: 

Reaction Distribution by quartiles 
ta PPD-T 

I.EN:'T MJST 

1 2 3 4 

Negative 636 670 645 684 
Ibubtful 17 14 14 8 
Positiw~ 21 16 Il 4 

'IUI'AIS 674 700 670 696 

A more direct measure of exposure was the proportion of imnigrants fram 

tuberculous endemic areas in the schools. 'Ihis was measured fram school 

lists, and ranged from 0-5% for the lowest quartile ta 50% or over for the 

highest quartile. 'The likelihcx:xj of actual exposure among students in 

primary schoo] is low, because reactivation rates are low before 

adolescence, and children are rarely contagious. But for the Grade 10 

students this is a biolcgically valid measure of exposure, because 

adolescents with latent tuberculous infec.tion are at signficant risk of 

developing active dise:lse from the age of 1:5 until 25 (Comstock 1974), arx:i 

this will most likely take the fonn of contagiaus pulmonary disease (Pio 

1984, Grzybowski 1980). 
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Table 7-7B: Relatia1Ship ta Imnigrants frein TB Errlenic <nmtries 

in the Sd1ools: 

Reaction Distribution by quartiles 
te PPD-T 

IEA5T MQS'I' 

1 2 3 4 

Negative 735 677 607 744 
rnIDtful 24 15 5 14 
Positive 21 13 6 14 

'lUI'AI..S 781 705 618 772 

'!he relationship between the three irrlices of exposure and tubercul in 

reactivity was anlyzed using logistic regression analysis. These findings 

are stmnnarized belav in Table 7-7C. '!he fimings are sa consistently 

negative that they cannat be disrnissed. as simply poor rneasures of 

exposure. The negati ve association probabl y reflects the negat ive 

correlation between percent immigrants in the community arrl indices of SES, 

such as housing quality, seen in Tables 5-5 am 6-5. It is difficult ta 

postulate a true negative or protective effect of attendinJ such schools or 

living in such neighbourhcx:ds, and it seems more likely that other 

characteristics of these neighbourhcxxls accounted for these differ

ences. When the three irxiices of percent imrni.grants were used 1Il 

multivariate analysis together with the irrlices of socioeconamic status 

shawn in Table 7-6, rnuch of the apparent protective effeét of Ilving in 

cammuni.ties or attl?.ndi.ng sd1.ools with a high proportion of immigrants was 

explained by the differences in SES. 
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Table 7-7C: Relative Risks associated with Irrlioes of Contact 

with Imnigrants: 

Factor Relative risk * (95% C.I.) pvalue 

% Immigrants in S('11001 1.04 * ( .69, 1.57) .7 

% Immigrants in .46 * ( .23, .9 ) .02 
Neighbourllood 

~ 
0 Irranigrants from TB .64 * ( .34, 1.17) .15 

Endemie in N' hood 

* (For the continuous variables the relative risk is calculated for the 
mid-points of the highest vs lavest quartiles (87.5% vs 12.5%) 

In surrnnary, despi te sorne weaknesses of the indices of exposure, as 

discussed above, there is no evidence that contact: wi th inunigrants fram 

tuberculous endemic areas increases the risk of infection amo119' canadian 

rom students. This was the case even though prevalence of infection among 

the canadüm rom students was la..; , 50 that most of the population is 

susceptible, 

foreign-rom 

and despite a high prevalence of infection arnong the 

students attending the Séllœ schools. The prevalence of 

tuberculous if1fection ruïlO119' foreign-barn adults in the comrnunities was net 

measured but can he estimated usi11g' prevalence figures fram their country of 

origine ln the areas with a high proportion of imnigrants surveyed in the 

present study, the majority of these irrunigrants came from areas considered 

intermediate as regards tuberculosis rates, 50 that the prevalence of 

tuberculin reactivity should he much higher among the adults in these 

communi ties compared to C01lIDllll1i ties wi th few bmnigrants. HCMever canadian 

rom students who were resident in these ccmmn.mities, and attended schools 

where a significant proportion of the population were infected with 

tuberculosis, had no evidence of increased risk of infection. 

There have been no similar studies attempting ta answer this 

question. However there is sorne evidence from Edwards et al who fourrl that 
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preva~ence of tuberculin reactivity was increased aIronJ AmerÏC'an banl Navy 

recruits who were lifetlille residents of counties in the Southwest.ern USA, 

adjacent ta the Mexican border. In the saIre survey, prevalenœ was higher in 

the Appalachia, large metropolitan cities, arrl Northwestern Colorado. '!he 

firrlings in the Appalachia and cities were ascribed to the in"pact of lower 

socioeconomic status (Edwards 1969). '!he increased prevalence in Colorado 

was traced ta a single source of Mycobacterium Balnei in a popular swirnming 

spot (Judson 1974). The higher prevalence in the south western USA has becn 

ascri.bed ta greater contact with innnigrants from Mexico, but the possibility 

that this was due to another, unidentified e.l'wironmental Mycobacteria was 

not excluded. Jn Britain there was no relationship between incidence of 

active tuberÇtÙosis among Asian barn inunigrants, and rates of c':"sease among 

British barn persans resident in the same boroughs, including rates of those 

under 25 years of age (MRC 1986). 

'I\1berculosis is not a highly contagious disease. Often less than half 

of those exposed to an active case becon'e infected, even among household 

contacts (Snider 1985, Rose 1979, capewell 1984). In one Dutch study, 10% of 

non-household contacts of smear positive cases ~ infected (Styblo 

1980). Most canadian barn persons have only incidental contact with foreign 

barn persans, such as in shops, re..staurants, or other public places. 'Ille 

likelihood of e.xposure is small. An important determinant of transmission is 

duration of exposure which is determined by the delay between onset of 

symptorns, especially cough, and diagnosis arx1 treil1TleJ1t. '!he advent of 

t:!ffective therapy more than doubled the rate of decline of the annual risk 

of infection (styblo 1978), and has probably contributed to the failure to 

demonstrate a relationship between e.xposure to immigrants arrl prevalence of 

infect.ion in the present study. This is not to say that outbreaks can not 

occur in the future. Ho.vever it would appear from the present fimings that 

the most important determinant of whether a child barn in canada will become 

infected with tuberculosis in his or her lifetime is the socioeconomic 

status of the childs family. Residence in cornmunities or atten:iance at 

schools characterized by an increased proportion of immigrants with latent 

tuberculous infection is not an irrportant factor. 



125 

1. OVerall prevalence of tuberculin reactivity among canadian born students 

resident in Montreal was low, and based on the prevalence figures, the 

calculated annual risk of tuberculous infection appears te he declining by 

4 • 5% annuall y • 

'!he prevalence found in the present survey is comparable ta that found 

by two earlier surveys, d~ite differences in populations studied, an:'I. 

methodology used. '!he prevalence, and annual risk of infection rnay have 

been either over or urx:ler estirPated, but probably only slightly, 

because of problems in identifying tuberculous infected students among 

those who had been ]3(l; vaccinated. However, these considerations are 

less important in calculatirXJ the change in annual risk of infection, 

based on the prevalence in two age groups. 

2. Sensitivity to PPD-B was a cornmon cause of false positive tuberculin 

reactions in the range of 5-9mm, that is traditionally regarded as 

doubtful. However, t~is sensitivity was rarely associated with false 

positive reactions over 9 mm. 

The findings of the present survey were similar to those of an earlier 

sm:vey in Montreal, and suggest that in the last 15 years the 

prevalence of sensitivity to PPD-B has not changed. Sensitivity ta 

PPD-G was not measured, and this rnay have resul ted in an underestimate 

of the mnnber of false positive reactions in the 5-9rnrn range, but is 

unlikely ta have altered the findings. Sensitivity ta PPD-B was net 

associated wi th socioeconomic status as indicated by annual income, or 

housing quality, nor with travel to the Southeastern USA arrong the 

canadian barn students. sensitivity to PPD-B was more common arnong the 

foreign barn, in wharn it was associated with more false positive 

tuberculin reactians as weIl. 



126 

3. Prior BQ:; vaccination was an important cause of false ~itive reactions 

in the 5-11 nun range. Havever almost 95% of students vaccinated in infarx:y 

had reactions under 10 nun. Among persans who were BCX; vacx::inated at birth, 

tuberculin reactions of 12 mm or more should be considered ta represent 

tuberculous infection. 

'!he effect of 00; on tuberculin reactivity could he accurately 

evaluated in the present study, because of the prese.ace of documented 

vaccination records, and. the fact that the present study was a 

corrnTlunity based survey which included vaccip.ated and un-vacx::imted 

students in aH schools, and in aIl strata of socioeconomic status. 

'Ibis allowed frequency distributions ta he compared within each age 

group, and within strata of SFS, sc that the underlying prevalence of 

tuberculous infection could he established. '!he flrrlings of the present 

survey among the vaccinated students, are similar ta those of four 

ot±er studies of subjects who were vaccinated in infancy, despite 

differences in technique and vaccines used.. 'Ihis SUggests that the nost 

irrq::x:Jrtant determinant of post-vaccinal reactivity is the age at which 

J3(X; is given. Very few of the students had been tuberculin testcd in 

the pasto Therefore the fiming;:; of the present study apply only to 

those who are tested for the first tine after a long interval since BeX; 

vaccination. A ):xx)ster effect is theoreticaHy possible, and has been 

described in other populations. 

4. Prevalence of tuberculin reactivity among foreign born students was 

high. '!he likelihood of a positive reaction was greater if the studcnt had 

inunigrated fram an area where tuberculosis is still endernic, particularl y if 

inunigration occurred at a later age. 

'!he prevalence of tuberculin reactivity among the foreign born at the 

tinv= when they leave their country of birth, is sirnilar to those of the 

same age who remain. '!he prevalence on ernigration is equal to the 

product of the numbers of years lived .in that country am the annual 

risk of infection, and this, in turn, is related to the annual 

incidence of active pulmonary tuberculosis. 
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5. Despite this high prevalence of infection among the foreign bom 

students, there was no evidence of increased prevalence, or risk of 

infection aIl'Dng the canadian barn students who are resident in conununities 

or attem schools characterized by an increased proportion of inunigrants. 

6. '!he in:iices of socioeconamic status that were most ass<X:iated with 

tuberculin reactivity were poor quality of housing, as defined by housing in 

need of repairs or lacking central heating, am mono-parental families. 

Cllildren with aH three adverse factors had prevalence of tuberculous 

infection that was 2.4 times greater than those with none of these factors. 

Among the canadian barn, the major detenninant of tuberculous infection was 

the socioeconomic status of the students and their families. 
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sa:; Vaocination: A live attenuated vaccine first developed by Calmette am 
Guerin (henee B:lcille caJJœtte-Guerin or BŒ:), given as protection against 

tuberculosis disease. 

CLSC (Centre IDeale des Services Communautaires): Cornrnunity elinie 

responsible for preventive health IœaSUreS, incl~ school health 

programs, for the pJpulation resident in a gecqraphically defined area, 

usually 40-50,000 persans 

œc (Département de Santé Communautaire): Planning and control body 

responsible for publ.ic health in a gea;raphically define:i area, usually 

camprising 4-5 CLSe territories, or roughly 200-250,000 persons. 

IAF: Institut Ar:marx:l Frappier: 'Ihis was originally established by Dr. Arman:l 

Frappier to produce the BŒ vaocine, anj te prarrote arKl coordinate the Ina-~ 

vaocination carnpaigns fram the 1940's until the 1970's. It is now a 

pharmaceutical manufacturirYJ fm, but still maintains the records of all 

those vaccinated in Quebec. 

Mantoux test: Technique of tuberculin testing in which 0.1 ml of liquid test 

material is injected intra-dermally into the volar aspect of the foreann. 

M. Avit.nn Intracellulare: Species of Mycobacteria that is present in 

envirornne.nt in geographically defined érrB3S (such as the South-Eastern USA) , 

am is felt to be responsible for tuberculin reactivity on t.he basis of 

cross-reacting antigens, but rarely causes disease in hmnans with nonnal 

hast defenses. 

M. 'IUberculosis: Species of rnycobacteria that is responsible for the human 

disease of b'berculosis. 

PPD-B: (Purified Protein D:rivative-Battey) Antigenie testirg l11aterial 

derived from culture of M. Aviurn, supposed ta be more specifie for 

diagnosis of infection with M.Aviurn. 
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PPD-T: (Purified Protein Derivative-Tuberculin) Antigenic testirq rnaterial 

derived from culture of M. TB, supposed to be rrore specifie for diagnosis of 

infection with M. TB 

Significant reaction: Reaction ta tuberculin material resul ting in 

induration of of 5 or rrore nun usually. Interpretation of signifimnce 

varies accord.in:J ta clinical situation. Definition(s) stated in te.xt. 

SES: Socioeconomic status: A nurnber of attributes such as annual income , 

education, job-statns, rrono-parental families, housing c:haracteristics are 

taken to repre.sent SFS at various points in the text. 

Tine test: A rnult:iple puncture technique of t:uberculin testing utilizing an 

intrurnent with 4 prongs which have been coated with tubE=>.rculin prote in , 

which i s pushed into the skin. 

TUberculous disease: Active disease which rey be diagnosed radiCXJraphically, 

histolCXJica.lly, or bacteriolCXJically. 

TUberculous infection: Inactive or donnant tuberculin status, diagnosed by 

skin test onl Y • 

TUberculous errlemic COlU1try: country in which tubercu.losis is considered by 

t~e W.H.O. to be still highly prevalent, am is declining only slightly or 

net at all, with anr1Ual incidence of disease of over 150/100,000 (aIl 

fonns). 'Ihis includes all COl.ll1tries of Central arx:l South Arrerica, caribbean 

states, Africa, arrl Asia except Japan. 

Tuberculous intermediate country: TB is not highly prevalent 

(40-150/100,000) arx:l is declining. 'Ihis includes all countries of Eastern 

Europe, Japan and Southern Euro~, except ltaly. 

TUberculous non-endemic country: Incidence of TB is very ION, less then 

40/100,000 annually and is declining rapidly. This inciudes all countries of 

North am Western Europe, am ltaly, the USA, arrl canada. 
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Olaracteristic Ncn-Participants 

NUMBER 245 

a-IIrn 
~e 11.5 
T.mmigration status: 

Child-can. Parents-can. 33 
Child-can. Parents-Inml. 81 
Child-Immigrant 11 

Country of birth: 
Non-errlernic for TB 1 
Intennediate for TB 1 
Endemie for TB 7 

Year of immigration: 19-82 

MJI'HER 
Age 
Country of birth: 

Non-endemic for TB 
Intennediate for TB 
Endemie for TB 

Year of immigration 

FATHER 
Age 
Country of birth: 

Non-endemic for TB 
Intennediate for TB 
Endemie for TB 

Year of immigration 

NEIGI-IBJURHOOD D.2\.TA: 

Poverty Irx:ie:x ( child) 
% Immigrants (aIl countries) 

40 

21 
30 

7 

19-66 

43.1 

31 
34 
13 

19-65 

31.9 
27.3 

Participants 

830 

11.5 

256 
474 
81 

19 
6 

50 

19-80 

39 

19 
127 
147 

19-60 

42.5 

154 
127 
166 

19-68 

31.4 
24.5 
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~IX TABlE ii: ~ISrIŒ OF CAWE 6 S!UŒNrS 

J'ARITCIPAN'l'S aJtn>ARID ID ~-PARI·ICIPl\.~: 

Non-Péh..---t.:.icipants 

NUMBER 

œILD 
Age 

Inunigration status: 
<l1ilc'l-can. Pa:rents-Can. 
Child-f"'....a.'1. Parents-Innn. 
Cllild-Inunigrant 

Country of birth: 
Non-endernic for TB 
Intennediate for TB 
Endemie for TB 

Year of immigration: 

IDl'HER 
Age 

Country of birth: 
Non-endemic :tor TB 
Intermediate for TB 
EndeInie for TB 

Year of inmgration 

FATHER 
Age 

Country of birth: 
Non-endemic for TB 
Intermediate for TB 
Endemie for TB 

Year of inunigration 

NEIGHOOURHOOD M.'I~: 

Poverty Index (child) 
% Immigrants (all countries) 

283 

Il.7 

121 
53 
81 

1 
1 

18 

19-83 

38.8 

7 
18 
20 

19-74 

40.6 

9 
18 
24 

19-73 

38.5 
16.7 

Participmts 

1588 

11.6 

978 
371 

20 

11 
33 

169 

19-82 

38.0 

219 
19-7'5 

50 

78 
126 
249 

19-73 

38.4 
16.2 
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AmH>IX 'mBfE iii: OfARACl'ElUSTIŒ OF GRADE 6 S'IUŒNIS 

Olaracteristic Ncn-Participants 

NUMBER 

ŒILD 
Age 

Irrunigration status: 
Child-can. Parents-can. 
Child-car. . Parents-Imm. 
Child-Irmnigrant 

Country of birth: 
Non-endemic for TB 
Intennediate for TB 
Endemie for TB 

Year of immigration: 

IDI'HER 
Age 

Country of birth: 
Non-endemic for TB 
Intennediate for TB 
Endemie for TB 

Year of immigration 

FA'T'HER 
Age 

Country of birth: 
Non-endemic for 'l'B 
Intennediate for TB 
Endemie for TB 

Year of immigration 

NEIGHIaJRHOOD DATA: 

Poverty Index ( child) 
% Irmnigrants (all COlll1tries) 

194 

11.5 

27 
61 

9 

1 
1 
5 

19-83 

40 

10 
25 

6 

19-68 

42 

19 
29 
12 

19-66 

31.1 
30.3 

Participants 

522 

11.4 

175 
273 

63 

15 
4 

41 

19-80 

39 

64 
75 
101 

19-68 

42 

66 
74 

112 

19-69 

29.1 
23.3 

143 
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~IX TABlE iv: OIARACI'ERIS'l'Œ OF GRAIE 6 S'lUŒNl'S 

PARl'ICIPANl'S <rMPARID ID ~-PARrIcrPANTS: 

mu; SClDOIS OF '!HE M:NmFAL CA'llDLIC IDrùID 

Olaracteristic Ncn-Participants Participants 

NUMBER 267 1369 
aITlD 

Age 11. 7 11. 7 

Immigration status: 
Child-can. Parents-can . 82 627 
Child-can. Parents-Inun. 62 498 
Child-Irnmigrant 20 224 

Country of birth: 
Non-endemic for TB 1 14 
Intennediate for TB 1 31 
Endemie for TB 18 167 

Year of immigration: 19-82 19-81 

Age 39 38 

Country of birth: 
Non-endemic for TB 18 118 
Intermediate for TB 22 159 
Endemie for TB 19 250 

Year of immigration 19-71 19-73 

FATHER 
Age 41 41 

Country of birth: 
Non-endemic for TB 21 139 
Intennediate for TB 22 167 
Endemie for TB 23 279 

Year of immigration 19-70 19-72 

NEIGHInJRHOOD DATA: 
Poverty IIDe){ (child) 40.9 39.3 
% Inunigrants (all countries) 20.4 21.7 



APPENDIX 'mBŒ v: ClIARACI'FlUSTIŒ OF GRAIE 6 SIUŒNI'S 

PART'ICIPANI'S ŒMPARED 'ID ~-PARI'ICIPANI'S: 

AKNG saJX>I.S OF '!HE v:rnIXJN CA'IJDLTC R:WID 

Cllaracteristic 

NUMBER 

GUru 
Age 

Immiglation status: 

Nan-Participants 

58 

11.8 

Child-can. Parents-can. 36 
Child-can. Parents-Inun. 7 
Child-Irnmigrant 2 

Country of birth: 
Non-endemic for TB 0 
Intermediate for TB 0 
Errlemic for TB 2 

Year of immigration: 19-81 

f.KJlliER 
Age 37 

Country of birth: 
Non-endemic for TB 0 
Intermediate for TB 1 
Endemie for TB 1 

Year of immigration 19-78 

FA'IHER 
Age 40 

Country of birth: 
Non-endemic for TB 0 
Intermediate for TB 1 
Errlemie for TB 1 

Year of immigration 19-75 

NEIGHB:XJRHOOD Dl\TA: 
Poverty Iooex (child) 31.1 
% Inunigrants (all countries) 4.6 

Participants 

315 

11.8 

271 
34 

8 

1 
o 
7 

19-82 

38 

4 
2 
7 

19-72 

41 

5 
4 
9 

19-68 

35.4 
3.8 

145 
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APPENDIX 'rABIE vi: ClIAAACl'ERISTICS OF GRAIE 6 S'lUŒNl'S 

gARI'ICIPANffi ŒMPARED 'ID K:I\I-PARrlc:IPM1I'S: 

.AM:H; samu; OF '!HE I.ASAUE Ci\.'llDLIC IDr\RD 

OliUéll,"'"l:eristiC Non-Participants Participants 

NUMBER 15 212 

œIW 
Age 11.9 11.7 

Immigration status: 
O1ild-can. Parents-can. 9 161 
Child-can. Parents-Imm. 4 40 
O1ild-Immigrant 0 8 

Country of birth: 
Non-endemic for TB 0 0 
Tntermediate for TB 0 4 
Endemie for TB 0 4 

Year of immigration: 19-83 

M01'HER 
Age 37 38 

Country of birth: 
Non-endemic for TB 0 14 
Interrnediate for TB 0 8 
Endemie for TB 1 8 

Year of immigration 19-75 19-72 

FATHER 
Age 43 42 

Country of birth: 
Non-endemic for TB 0 22 
Intermediate for TB 0 8 
Endemie for TB 1 15 

Year of immigration 19-69 19-67 

NEIr:rt!nJRHOOO Dl\TA: 

Poverty Index (düld) 26.7 24.6 
% Immigrants (all countries) 9 12 
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APPENDIX '.I1\BŒ vii: ~Œ OF PARrICIPATING GRAIE 10 S'I:UI»n'S 

DY samL OOARD 

Cllaracteristic Jn1\RD 
of Participant Prot:.estant catholic 

~ Mcntrea.1 

NUMBER 290* 440 

onw 
Age in years 15.9 16.3 

Tn~igration status: 
Child-can/Parents-can 114 = 39% 123 = 28% 
aüld-can/Parents-Irnm 116 = 40% 175 = 40% 
Child-rmm/Parents-Irnm 60 = 21% 142 = 32% 

Year of immigration 19-79 19-80.5 

PARENTS 
Age of Mother 42.5 44.5 

Age of Father 46 48 

NEIGHIUJRHCXJD FACIDRS 
poverty Index 25.1 37.5 

r~rcent Irmnigrants 17 .1 23.5 

* (Number of students for whom this infonnation was available) 

catholic 
Verdun 

195 

15.9 

160 = 82% 
29 = 15% 

6 = 3% 

19-77 

42.2 

45 

33.1 

4.6 
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Al'PHIDIX TABlE viii: OIARACl'ElUSl'IŒ OF PARI'ICIPA'.I'1ID GRADE 10 SIUŒNI'S 

BY IANGlD\GE OF I:NS'rnUCl'IOO' OF 'IllE SOIX)L 

lANGUAGE OF INSI'RUcrION 

Characteristic 
of Participant 

Age of aüld 

Inunigration status: 
Olild-can & Parents-can 
Olild-can & Parents-Imm 
Child-Immigrant 

Year aüld immigrated 

Age of Mother 

Age of Father 

Neighbourhood Factors: 

Poverty Index (child) 
Percent of Immigrants 

ENGLISH 

16.1 

161 = 32% 
258 = 51% 

85 = 17% 

19-77.7 

44.1 

47.7 

29.9 
22.0 

FRENŒ 

16.1 

236 = 56% 
62 = 15% 

123 = 29% 

19-81. 6 

42.6 

45.7 

36.8 
12.9 



A.PI»IDIX 'lT\BŒ ix: REIATICIGITP OF SENSI'l'IVITY 'ID PPD-B 

'ID 00ClJMENI'ED In; VAœINATIOO 

GRADE 6, CANADIAN BJRN S'lUDENI'S ctml 

PArB B:G Given ID; Not Given 

S>B 399 (87.1%) 1248 (91. 8%) 

2-4 43 ( 9.4%) 78 5.7%) 
5-9 13 ( 2.8%) 25 1.8%) 
10+- 3 ( 0.7%) 9 0.7%) 

'IUl'AIS: (22 rnissing) 458 1360 

APPENDIX TABlE x: REIATIONSHIP OF SENSITlVI'lY 'ID PH>-B 

PArB 

S>B 

2-4 
5-9 
10+-

'IUl'AIS: 

GRADE 10, CANADIAN OORN SIUDENTS <NUl 

B:G Given ocx; Not Given 

151 (92.7%) 331 (93.1%) 

7 ( 4.3%) 32 ( 8.4%) 
2 ( 1. 2%) 7 ( 1. 9%) 
3 ( 1.8%) 9 ( 2.3%) 

163 379 

149 
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APPmDIX '.I2\BŒ xi: RErATICNSHIP OF SFNSITIVI'lY 'ID PID-B 

'ID '!RAVEL 'IO 'lliE SClJlHFAST tEA 

PID-B visited SE USA Never v isitoo 

S>B 352 (91.4%) 1522 (90.9%) 

2-4 27 ( 7.0%) 103 ( 6.1%) 
5-9 3 ( 0.8%) 39 ( 2.3%) 
10+ 3 ( 0.8%) 11 ( 0.7%) 

'IŒ'AlS: (54 missing) 385 1675 

APPENDIX 'mBI.E xii: RElATIONSHIP OF SENSITTVI'lY 'ID PR>-B 

PID-B 

S>B 

2-4 
5-9 
10+ 

T01'AlS: 

'ID '!RAVEL 'ID '!HE SCUfHFAST USA 

GRADE 10, CANADIAN B:)HN SIUDfNl'S 0Nl~ 

Visited SE USA 

150 (87.7%) 

Il (6.4%) 
5 (2.9%) 
5 (2.9%) 

171 

Never visitcd 

527 (89.4'f.) 

30 
8 

24 

589 

'5.1%) 
1. 4'1,) 
4.1%) 
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On the follCMing 23 pages are shCMn the questionnaires and consent 

fonllS used for the Grade 6 and. Grade 10 students. Bath English and 

French versions are sho.m, for lx>th levels. As weIl, the 1lI<Xlified 

questionnaire, together with the reminder note, used in the two-stage 

survey in two English language schools are shawn. Finally the feedback 

fonllS 9 l ven to the students at the time of testing and reading are 

shawn at the end. Not shC!'iNTI are the questionnaires and consents 

translated into 7 other languages that were used, prim::trily for the 

Grade 6 students. AlI foms have been reduced by approximately 12% in 

order to adhere to the rnargin specificatlOns of the University. In sorne 

Instances these forms could not be reduced sufficiently to meet these 

guidel ines , and yet rema.in legible. In these circumstances, the margins 

were exceeded. 



Centre Hospitalier Thoracique de ~lol1tréal l',.' 

l\tlontreal Cltest Hospital Centre 
3650 ST, URBAIN. MONTREAL, aUEBEC H2X 2P4 TEL 8495201 

TUBERCULIN SURVEY IN MONTREAL 

A joint project of the Department of Medicine of the Montreal Chest lIosplt.i1. 
and the Department of Epidemiology and Biostatistics of McGill University, ln 
cooperation with the Montreal Children 1 s Hospital, and the Departement dl' 
Sante Communautaire of Verdun Hospital. 

PEDIATRle QUESTIONNAIRE 

(for those under 14) 

Your cooperation in completing this questionnaHe about your chi id and 
yourselves is appreciated very much. Please an~wer these que~tions ag frankly 
and accurately as possible. All information from this survey wUl remai" 
STRICTLY CONFIDENTIAL. 

You will answer the questions by circling the correct response, or by writln~ 
a number or a word in the space provided. The questions on page l,1re about 
your child, while those on page 2 are about yourselves - the child's mothpc 
and father. 

HOPITAL O'ENSEIGNMENT AFFILIE À L'UNIVERSITÊ McGILL McGILL UNIVERSITY AFFILI~,TEO TEAGHltlG HOSPIT AL 
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Dcar parent or guardian, 

The Montreal Chest Hospital, in collaboration with the department of Epidemiology of 
11cGill University, the Montr:!al Children's Hospital and the school health progranune of your 
11I~lghbourhood CLSC, 1s conducting a tuberculosis survey in Montreal thls winter. Our aim is 
ta ldentify among Grade 6 students children who have been infected with TB and to de termine 
WII'i thls happened to prevent 't happening 8gain. 

Why a TUllFJ{CULOSIS survey1 lIasn' t it almost disappeared7 
Each Jear hundreds of Montrealers become ill with Tuberculosis. Because it is a 

c..uJllaglou5 diseaso many others may be infected from them. 

Coult! a claUd become infected even If there vas no known contact1 
- People may be exposed to TB and become infected, w1thout recognizing it. 

But if children Ilro healthy do the] still need a test? 
- Yos, becauso children can be infected, and yet still 8ppear healthy. 

Uow cali you tell if they are Infected vith Tuberculosis1 
- Dy rneans of 2 simple skin tests. which are painless and harmless. 

if infection 1s found cao anything he done about it? 
- YES, this infection is easily treated. The Montreal Children's Hospital or your child's 

pediatrician will recommend treatment. 

Wc appeal to all parents to enrol their children in this survey to help to ellminate 
luberculosis once and for ail. In order for your child to participate. ple~se sign the 
consent below and complete the questionnaire which is attached. Have your chi: d bring both 
back to ~chool tornorrow. If the test is positive the school health nurse will contact you 
ùlreLtly. 

11 you Ilave any questions about this 5urvey or about tuberculosis in general you can 
cdll lhe school health nurse who can be reached through the school. Or you can calI one of 
lhe survey coordinators listed below. 

Richard Menzies MD 849-5201 local 222 or 398-6976 
or Billie Visanjee RN and Donna Amyot RN - 849-5201 local 222 

-------------- CONSENT --------------

1 glve my permission for my child _______________________________________________________________ _ 

ta recelve the tuberculin skin test as part of the tuberculosis survey at school. 

Signature of parent or guardian ______________________________________ Date 



(Office U9~ 0nly) 

li'lRST. A FEW QUESTIONS AllOUT '{OUR CIULDI 
SCUOOL 
ID 
PPD-S __ _ 

1 -:' 
1-5 
ft - 7 

NAHK: Last ______________ First ________ _ PI'U-8 ___ _ tl-\} 
10 

ADDRESS: No. ___ _ Street. ______________ Apt. __ _ 

CroIT _________________ _ 
POSTAL CODe 

TELRPHONE NO. 

l How old is your child7 (Please mark age in years) 

2 In what country was the child born? 

If not barn in CéUlada, 
3 In what calendar year did the child immigrate ta Canada7 

lHark year of arrival) 

4 Has youe child ever been diagnosed that hel she is suffering 
from tuberculosis? 

5 Has he/she ever received treatment for tuberculos!s7 

6 Has the child ever lived in the same house-hold as 
someone with active tuberculosis? (Someone who was 
diagnosed or treated at that time). 

7 Did your child aver recaive the BCG vaccination, whlch ts 
not routine but instead is the vaccination 8gainst tuberculosi!7 

If Yes to Question 7. 
a At what age did he/she receive this vaccination? 

(Mark age in years) 

9 Has your child ever visited the South-Eastern USA? 
(lhe area marked in black on the map below - the states ofl 
Flori~a, Alabama, Georgia, Texas, Louisianna & the Carolinas) 

BCG y N 

19 __ _ 

(Circle one) 
Yes No 

Yes No 

Yes No 

'tcs No 

Yes No 

If Yes to Question 9, 
10 If you add together all the time he/she has there 

thera in all visits, how much time would that be? 

(Ciccla one) 
less than 2 weeks l 

2-5 week5 2 
6-12 wcelr!l ) 
2-5 month5 I~ 

more than 6 months 5 

11 - 1 ., 

1 tJ Il 

U!-2t) 

21-22 

2J 

24 

25 

26 

27-28 

21} 

)0 
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NUW. A FKW QUESTIONS ABOlIT YOURSELVES - TIIR CHILD'S PARENTS OR GUARDIANS. 

TI Œ ClIllJJ' S Ha[UER : 

10 What 15 her present age1 (Plecse mark aga in years) 

11 In what cOWltry was she born? 

12 If not born ln Canada, in what year dld she immigrate1 

13 What 15 the highest level of 
education she completed7 

(Hark calendar year of arrivaI) 19 __ 

(Circle one) 
No schooling 1 

Elementary 2 
Secondary (High school) 3 

Technical.trade or vocational school, 
Community college or CEGEP 4 

University 5 

14 In the past 12 months what has been tha 
mother' s major activity or occupation7 

(Circle 
Working 

Unepmployed/looking for work 
Going to school 

Retired 
Keeping house 

Unknown/not at home/deceased 

one)1 
1 1 
2 1 

'l'liE GIULD'S FA11lRR: 

1 
3 1 

4 
5 
6 

)1-) 

))-) 

36-3 

3 

J 

15 What 1s hh present age7 (Please mark age ln years) 1 40-l 
1 

16 In what cOWltry was he born7 

17 If Dot barn in Canadn. in what year did he immigrate7 
(Mark calendar year of arrival) 19 __ 

18 What 19 tho highest levol of 
oùucation he completed1 

19 In tlw past 12 months what has been 
his major activity or occupation? 

(Clrcle 
No schooling 

Elementary 
Secondary ("lgh school) 

Technical. trade or vocational school. 
or Community college or CEGEP 

University 

(Circle 
Working 

Unemployed/looking for work 
Going to school 

Retired 
Keeping house 

Unknown/not at home/deceased 

one} 
1 
2 
3 

4 
5 

one) 
1 
2 
3 
4 
5 
6 

1 42-l 

45-l 



Centre Hospitalier Thoracique de l\lontréal 
Montreal Chest Hospital Centre 

3650 ST, URBAIN, MONTREAL. QUEBEC H2X 2P4 TEL 8495201 

DEPISTAGE TUBERCULINIQUE A HONTREAL 

Un projet conjoint du département de Médeeine du Centre H03pital irH
Thoracique de Montréal et du département d 1 Epidémiologie et Biostatistiques 
de l'Université McGil!, avec la collaboration de l'hôpital de Montréal pour 
Enfants et du département de Santé Communautaire de l'Hôpital de Verd\ln. 

QUESTIONNAIRE S'ADRESSANT AlfA ENFANTS 

moins de 14 ans 

Votre collaboration à ce questionnaire concernant votre enfant pt vou~-mime~ 
est grandement appreciée. Veuillez répondre aux questions de la manlere la 
plus franche et précise possiole. Toute information recueillie au cours de 
ce dépistage est STRICT.i:!l'1ENT CONPIDENTIELLK. 

Vous répondrez a~~ questions soit en encerclant Id bonne réponse ou en 
inscrivant un nombre ou un mot dans l'espace prévu. Les questions de la page 
1 concernent votre enfant, tandis que celles de la page 2 concernent la mère 
et le père de l'~nfant. 

H6PITAL D'ENSEIGtIMENT AFFILIÉ A L'UNIVERSITÉ McGILL McGILL UNIVERSITY AFFIL:A TED TEACHltlG HOSPIT AL 
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Cher parent ou tuteur, 

LI! cenlrl! hospitalier Thoracique de Montréal, en collaboration avec le départemf'nl 
d'Epldeullologle de l'Université McGill, l'hôpital de Montréal pour Enfants et le personne 
du progranune scolaire de santé du CLSC de votre quartier, procëdera à un dépistage dE 
tuuerculo,>e d Montréal cet hiver. Notre but est d'identifier, parmi les enfants de la 6E 
armee <..eux qUl auraient contracté la tuberculose et de déterminer POURQUOI ils ont étE 
lIlfe<..tes, afln d'empêcher que cela ne se reproduise. 

Pour'lUO i WI d'~pistage de TUBERCULOSE7 Est-ce que celle-ci n'a pas disparu? 
- Ch<HjUP ,Innee des centaines de Hontréalais contractent la tuberculose. Puisqu'il s'agit 

d'une maladie contagieuse, plusieurs autres peuvent être intectés. 

Kst-ce qu'un ellfant pourrait être atteint de cette maladie sans avoir été en contact7 
- Oui, ll!'i gens peuvent être atteints de la tuberculose sans même le savoir. 

Huis sI les ellfancs sont en santé, est-co qu" ils ont qu.wd même besoin de passer un test? 
- Oui, puisque des enfants atteints de tuberculose peuvent quand même sembler en bO!1lH 

santé 

Comment pouvez-vous reconnaître une personne atteinte de la tuberculose? 
- En effectuant deux (2) tests très simples, qui ne sont ni douloureux ni dangereux. 

S'il s'avérait qu'wle infection soit dépistée, peut-on faire quelque chose? 
- Ou!, la tuberculose est facilement traitable. L'hôpital de Montréal pour les Enfants, Vi 

vous n~COIiUndl1Jer un traitement si nécessaire. 

N'lU'; dl'IIlallJnn5 à tous les parents de bien vouloir faire p<trticiper leurs enfants, 
<-plte l'tude, afin d'aider à faire éliminer la tuberculose une fois pour toute. Afin qUI 
vulte l'Id,mt participe à ce depistage, nous vous demandons de signer la formule de consent 
Pllll'nl pl dl' COlllpl!'lpr le qUf'stionnaire ci-joint. Le questionnaire pt la formule de conc;ent 
Pllll'nl dolvpttr i·tre retollttlPS à l'école des demain si pos<;ible. Si votre enfant s'averai' 
l'u<,ilif au tt'~,t, l'infirmiere de l'école vous contactera personellement. 

Si vou:; desirf'z de plu!. amples informatioll'i concernant ce dépistage ou concernant L 
tulll'rL111o~e el1 gPI\f!ral. VOLIS pouvez: communiquer avec l'infirmière de l'école ou l'un de 
coordilhlteurs Ju depistago mentionnés ci-bas. 

Richard Henzles MD - 8/,9-5201 poste 222, ou 398-6976 
Billie Visanjée RN ou Donna Amyot RN - 849-5201 poste 222 

-------------- CONS~rEHENT ---------------

Je cOllsens que mon enfant recoive le test 

Je Jepistage ae tuberculose à l'~cole. 

S 19l1alure Je parent ou tuteur Date 



QUELQU~ INFOHHATI0NS CONCRRNANT VOTRE ENFANI': 

NOM, __________________________ __ PRENOH _________________ _ 

ADllliSSE: No. ____ _ Rue ---------------------------
App. __ _ 

l ',', 
Usogl'dp blll'''" 

seulement 

ECUl.F. ___ _ 
ID __ _ 

l'rn-s ___ _ 
Pl'lJ-1\ -----
nCG y N 

\ " 

VILLE: CODe POSTAL _____ _ 1 (1 l', 

NUMERO de TEL. ________ . _______________ ___ 

l Votre enfant, quel âge a-t-U(elle)7 (Veuillez 11 inscrire en annees) \ fi - \ : 

2 Dans quel pays est ill elle née e)7 

3 Si il(elle) n' est pas né(e} au Canada. en Quelle année 
a-t-il(elle) inunigré? (SVP. marquez llannée de llarrivee) 19___' 1 2.' 

(F .. ncerclf>?) 
4 Est-ce que votre enfant a déjà été diagnostiqué ayant la tuberculose7 Oui Non .: J 

5 A-t-il(elle) Jamais été traitê(e) pour la tuberculose? 

6 Est-ce que votre enfant a déjà demeuré avec une personne souffrant 
de tuberculose active? (Quelqu 1 un qui 'lura it recu rëcenunent un 
diagnostic de tuberculose ou serait traité pour cette maladie) 

7 'votre enfant, a-t-iHelle) déjà reçu le vaccin BCG conune protecLiull 
contre la tuberculose? 

Si Oui à la question 7. 
8 A quel âge votre enfant a-t-il(elle} été vacciné? 

(SVP. inscrire l',lge en nombre d'annee'i) 

9 Votre enfant a-t-U(elle) déjà visité le sud-est d(',; Etats-Unis7 
(le region en noir sur la carte ci-dessous - Floride. Alabama, 
Georgie, Louisiane, Texas, ou les Carolines.) 

Si Oui il la question 9, 
10 Combien de temps en tout a-t-il(elle) passé dans cett(~ région? 

Oui Non 

Oui Non 

Oui Non 

Oul NOIl 

(Si vous additionez tous les séjours) (Rncf!rclez) 

L]-lH 

21) 

moins de 2 spmallles l JI) 
2-5 spm,)lrll~q 2 

6-11 <Jomnines ) 
]-6 mois l, 

plus de 6 mois ') 
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QUKLQUES QUESTIONS VOUS CONCERNANT. EN TANT QUE PA.RENTS DR L'ENFANT 

LA MImE UF. L' ENFANT: 

11 La mere de l'enfant, quel âge a-t-elle? (Veillez l'inscrire en années) 

12 Vans quel pays est-eUe née? 

1J S 1 elle n' est pas née au Canada. en quelle année a-t-elle 
imnllgre au Canada? (SVP inscrivez l'année de son arrivée) 19. __ _ 

14 (Juel c.st son plus haut degré 
de sLolar ite complété7 

15 Au cours des 12 derniers mois, quelle 

(Encerclez) 
aucun 1 

Ecole élémentaire 2 
Ecole secondaire 3 

Ecole technique ou professionelle 
ou CEGEP 4 

Université 5 

(Encerclez) 
é ta! t son occupa t ica pl. incipale7 Etai t -elle: au travail 1 

à l'ecole 2 
en chômagel cherchant du travail 3 

à la retraite 4 
ménagère 5 

inconnul pas à la maison/ décédée 6 
autre, spécifier _______ _ 

I.E PEJŒ [)~ L'F.NFANT: 

16 Le pele, quel âge a-t- il7 (Veuillez l'inscrire en années) 

17 Dans quel pays est-il né7 

18!ii il n'('st pas né au Canada, en quelle année 
a-t-il immIgre? (Indiquez l'année de son arrivée) 

19 Quol est son plus haut degré 
de scoladté complété? 

(Encerclez) 
aucun 1 

école élementaire 2 
école secondaire 3 

école teclmique ou professionnel 
ou CEGEP 4 

Université 5 

19 Au cours dos dern iers 12 mois, quelle (Encerclez) 
était son occupation principale7 Etait-il: au travail 1 

à l'école 2 
en chômagel cherchant du travail 3 

li la retraite 4 
travaux ménagers 5 

inconnul pas à la maison/ décédé 6 
autre, spécifier 

31-32 

33-35 

136-37 

1 
38 

39 

40-41 

42-44 

45-46 

47 

48 



Centre Hospitalier Thoracique de Montréal 
Montreal Chest Hospital Centre 

3650 ST URBAIN, MONTREAl., aUEBEC H2X 2P4 TEL 6495201 

TUBERCULIN SURVEY IN HONTREAL 

A joint project of the Department of Medicine of the Mont real Che9t lIospital, 
and the Department of Epidemiology and Biostatistic<; of McGil1 Univ('r~lty, III 
cooperation with the Montreal Childt-en 1 s Hospi LaI, and the Department of 
Community Health of the Verdun General Hospital. 

ADOLESCENT QUESTIONNAlRE 

(for those 14 - 18) 

Your cooperation in completing this que!>l1orlllaire is apprc( laI pd ver y 
much. Please answer these questions as f ranHy and ac.curalc!l y as IHl'>'; 1 Il 1 (', Il 
i5 NOT compulsory t(l answer Any or aIl of the que,>tlOlIs. Ail information fr(J1Il 

this survey wlll remain STRlCTLY CONl'lDENTlAL. 

You will answer the quest10ns by circllng the Lorrect re<,pOIl<,p, or hy wri 1 Jng 
a number or a word in the space provided, Pleasp lOrT1Vlplp thr> qupc;tiow; in 
the first section which are almut your"plvp<;, Ac;k yO\lr parents ta Lornplpi (. 
the questions about themselves which are on the la<;t J.lage. 

1 /Op/rAL O'ENSEIGNMENT AFFILIÉ A L'UNIVERSITÉ McGILL McGILL UtlivEflSITY AFFILlAIE:D lEACHltlG 'Hf,I'IIAI 
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/Je/HO s luùen t • 

lhn ~Iolltrea! Chest Hospital. in collaboration with the department of Epidemiology of 
IIcGill University, the Montreal Chlldren'. lIospital and the I!Ichool hC/llth progrolllll1l' of your 
neightJourhood CLSC, is conducting B tuberculosis survey Ir. Hontreal this winter. Our niln 1'1 
among Grado 10 students to Identify adolescents who have baen lnfected wlth TB and to 
determillo WUY titis hllppened to pr19vent it happening agoin. 

"Why il '1 UH/<JtC II LOS 15 survey1 I1nsn' t it almost disappE'ared7" 
EaLh yl'ilr hundleds of Hontrealers become ill with Tubereulosis. Because it is a 

cOlllallluu~ dlsease many others may be infected from thern. 

"Gould 1 l)(!LUme illfected cven if there was no known contact?" 
- l'eoplp IfIJy ll' exposcd to lB and beeome infected, without reeognlzing it. 

"Bul ! fef-! pl'rfecLly healthyl Do l still n~ed a test7" 
- Yes, Ul'C/lll~,e adolescents clin be infected, and yet still appear healthy. 

"lIow LllII you lell if 1 am lrdected with Tuberculosis7" 
- lly mcalls ot 2 simple skin tests, which are painless and harmless. 

"lf tlli!; 1IlicctiOll is fowld cnn wlything be dalle ahout it?" 
- YES, this infection is easily treated. The Hontreal Childrcn's Hospital or your family 

daclor Will teCanUllcnd trentment. 

lil' <l!'pl',d tu <Ill studcnls to enro! in this survey to help to elirninate tubercu10sis 
OilLe <.lIlJ lur a11. III order for you to participate, please sign the consent below, and ask 
l'OUt pJtellts ta sir,n that thry agree with your decision to have this done. TlIen complete 
thl' fit';L l'''gr of t1lr questionnaire which 1s attached, and Elsk one of your parellte; to 
call1pll'tp UIl'il <;cLlion. 

If yU\! h.lve ally questions about this c;urvey or about tuberculoc;is in RelieraI yOll can 
c.dl lh!' ',Lhuo! lll!alth nurse \0/110 can be reached through the school. Or you ean cal! one of 
the <,lllvey Looldillalors listed below. 

Richard ~Ienzies ~1D 849-5201 local 222 or 398-6976 
Billie Visanjee RN and Donna Amyot RN - 849-5201 local 222 

------------------ CONSENT ------------------

l dl~lec lü reccive the tuberculin skin tests as part of the tuberculosis survey at school. 

:"l~lI"lute of stuùent Date -----
1 .Igll'C' \oIlth the dl'clsion of my son/daughter 
t" 1'.lltlcil'ate in the tuberculosis survey at sehoo!. 

:.' q;II.ltUtC of parellt or guardian Date 



• 
FIRST. A FEW QUESTIONS ABOUT YOURSEl..F, 

NhHE: Last First 

ADDRESS: No, ___ _ Street ___________________________ _ Apt. __ _ 

GIn _____ . _____ _ 
l'OSTAL COUR 

T.EI..E.PllONE NU, 

1 How old are you7 (Please mark age in years) 

2 In what country were you born7 

If not born in Canada, 
3 In what ealendar year did you immigrate to Canada7 

(HlH'k yeu of arriva!) 

4a. lIave you evcr received the skin test for tuberculosis7 

4b llave you ever been diagnosed that you \.Iere suffcring 
from tuberculosis7 

5 Have you ever received treatment for tuberculosis? 

6 Have you ever lived in the same house-hold as 
sameone with active tuberculos i57 (Someone who was 
diagnosed or treated at lhat time), 

7 Did you ever reccive the BCG vacclIlatio!l, which ie; flot 
routine buL instead is the vaccination against tuberculosis1 

If Yes to Question 7, 
B At what age dld you receive this vaccination7 

(Mark age ln years) 

9 Has you ever visit2d the South-Eastern USA? 
(The arca marked in black 0/1 the map belo\ol - the 'it:ttes of: 
Florida, Alabama, Georgia, Texas, Louisianna Ex thp. Carolinns) 

1 Il l 

OffJc(' ll/l/' pnh' 

SClIUOL .' -----
lB " 

-~----

l'l'II-g Il 

l'l'II-II /1 '1 

B(;G Y N NIA ~'~ {J 

11 l'· 

1 Il 1; 

t /1 .' \1 

19 )1 . , 
«(;lrclc (l/U' ) 

Yes No ',IJ 

Yes No 2! 

Yes No 1 fi 

Yes No l5 

'If!'; No / I, 

17- 1 H 

Yes tJo } '} 

If Yes ta Question 9, (C 1 rel" 011(' ) 

lU If you adù togcther 1111 the t lmc you !lave e;pent 
there in aIl v isits, how much Ume loIould tha t be 7 

11'59 

more 

lhnn 2 
2-5 

6-12 
2-5 

than 6 

Wf1pr«; 1 Il) 

WI'I'I-'1 2 
""IIPYt:; ) 

mon'hr, 1. 

month'l 'i 
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NOW. II. FEW (JUE.S1'lONS l"OH 'tOUR PARENTS 1'0 ANSWRR A.BOlTr llŒHSUVP.S: 

Almul yuur Mulher: 

11 Whal 1s 11er presellt D8e7 (Plcase mark age in years) 

12 III what cuuntry was she born7 

If lIut Lurll ln Cru.ndn. 
lJ 111 whal yCilr did sile immigrate7 (Hark calendar year of arriva!) 19 __ _ 

1/, Wllat l'. Llle hlghest Ipvel of 
eùuclJliUIl she complctcd7 

(Circle one) 
No 9chooling 1 

Elemelltary 2 
Secolldary (/1 i gh school) 3 

Technical. trad!! or vocat J DI JIll school, 

15 111 the pHS t 12 mOIl ths ",ha t has been the 
mutllerls major activity or occupation? 

Community collegp or CEGEP 4 
University 5 

(ClrcJe olle) 
\oIorkillg 1 

Ullemployedl1ook i Ilg for work 2 
Going ta scllool 3 

IIpt l [('u l, 

Kreplllr, "ouc;e 5 
Deceased/not at llome/ullklloWII 6 

lû Hh.1L 1s l\l~ plcsellt age? (please mark age in years) 

17 111 what cuuntry WJ.S he ùorn7 

Il ilOt. LJu rll ln CaJiadJ, 
lH 111 whJt ycar did he inunigrate to Canada? (Mark year of arrivaI) 19 __ _ 

19 1.,'1I,ll b the highest levei of 
eUuc.JLiuli he cuwpIell'd7 

(CJrcJe olle) 
No schonl illll 1 

ElclIIPtltnry 2 
Secondary (Iligh scllool) 3 

Techn!cal, trade or vocatiollal scllool, 

:0 III t11l' past 12 lIIonths what has been the 
l.\thel l s m.ajor ilctivity or occupation? 

Conununi ty collegl' or CEGEP 4 
Ullivers lty 5 

(Gin: Je olle) 
Work111p, l 

Unemployed/look J IIg for work 2 
Goillg lo sellool J 

flet irpù 4 
KI'E'plnll lIouse 5 

Deceased/not at home/ullklloWIl 6 

11- J ~ 

JJ- 35 

1(,-) 7 

38 

39 

117 



Centre Hospitalier Thoracique de Montréal 
Montreal Ches~ Hospital Centre 

3650 ST. URBAIN. MONTREAL, aUEBEC H2X 2P4 HL 8495201 

DEPISTAGE TUBERCULINIQUE A HONl'RRAL 

Un projet conjoint du département de MI;t!f>cllll' (III Cf'ntlf' lIo'lpltnllf'r 
Thoracique de Montréal et du département d'Epidémlologle l't BlostnU'lt lquf''l 
de l'Université McGill, avec la collaboration de l'hôpi tat c!<> Montréal pOUl 

Enfants et du département de Santé Communautaire de l'Hôpital Gonéral de 
Montréal. 

QUESTIONNAlR& S 1 ADRESSANT AUX AOOU.sCKNTS 

14 à 18 ans 

Votre collaboration à ce questionnaire est grandement apprpc i(~e, VPld III'? 
répondre aux questions de la manlere la plus franche et prf'cJ'ic !J()<,·.;jbl",
Toute information recueillie au cours de ce dépistage est STRICTRHFNf 
CONFIDENT 1 ELLE. 

Vous répondrez aux questions soit en encerclant la bonrw répon<,e 0\1 l'Il 

inscrivant un nombre ou un mot dans l'rspace prévu. Les questions (If' ln 
prémiere section vous concernent, mais veuillez dem.ulder à. un de vo'! p<lcellt.'l 
de compléter la derniére section. 

1,\ 1 

HOPITAL O'ENSEIGNMENT AFFILIE A L'UNIVERSITE McClILL McGILL UNIVERSITY AFFILIATED TEACHIIIO HOSPITAL 
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Cbèr(e) etudiant(e) 

Lf' tPlltre huspital1rr 1horac1que de Hontr~nl, en collaborntlon Avec le dppnrtf'IIlf'lIt 
<1'('1'1<1(.rn1010810 do l'Université McGlll, l'hôpitlll de MOlltréal pour Enfants et 10 pl'rqolll'I'I 
du progfnnune scolaire de santé du CLSC dl' votre quartier, procède ra à un depistage de 
tuuerculose à Montréal cet hiver. Notra but est d'identifier, parmi les enfants de lOème 
Bllnee ceux quJ auraient contracté la tuberculose et de déterminer POURQUOI ils ont été 
illfectés, afin d'empêcher que cela ne se reproduise. 

l'Ol .. rCjllO! lIlI d.;plslage do TUIlKRCULOSE7 Est-ce que celle-ci n'a ptJq dl<;paru1 
- Chaqul' 1I1111ée 0(>'1 centaille'l de Hontréalais contractent la tuberculose. Puisqu'il s'agit 

o 'UIIO IIl;}J.JJie cOlllagieuse, plusieurs autres peuvent être infectés. 

E~l-u~ qu'un étudiant pourrait être atteint de cette maladie o;nns avoir été en contnct7 
- Oui, ll!s gens peuvent être atteints de tuberculose sans même le savoir. 

H.d'l si 
t,H ,t7 

les étudiants sont en santé. est-ce qu'ils ont qu.and PDême besoin de passer un 

- Oui, l'ui<.qun des personnes atteinte .. do tuberculose IJeuvl'nt quand même paraître en bOlIl.1' 

!. [lJ1 lu 

CUDDnt'nt l'0UVCr.-VOU'I reconnaîtro WIO pcrsonno atteinlo dl' la tul"orculo'lo7 
- En effectuant deux (2) tests très simples, qui 110 sont IIi douloureux, IIi dnngereux, 

S'il s'avérait lIu'une inCection soit dépistée. peut-on fahe quelque chose? 
- Oui, ln tuberculo'ie est facilement traitable. L'hôpital de NOl1trrnl pour les EII[nllt~, VII 

vuu.'! I!!LOIIUllllnder un traitement 51 lIécessaire, 

NUlI!> dem,lIll\olls a tous 11'<; étudiantes dl' bien vouloir l'art Iclppr il cC't!r ptutlP, nr III 
d',dJPl Ù e1imiller la tuberculose, Aillsi pour que vou<; pul'islez prendre part fI ce dl'pl"t
a!:", nous vous demandons de signer la Cormule de consentement et dl' compléter ln prrlOii>rp 
p •• gP du qupstionllalre ci-Joint. Un de vos p<lrentc; doit aus~;l slgllpr le COllselltrml'nt, rt 
t (1(1I(lll't PI" 111 dpuxil'l!Ip paRC du questionna i rI', Le que<;t tOllllnire C't ln formu le d(l COII'lPlltPnlpnt 
d"lVl'llt .. tlp rplOUI'lt"l il l'école dè9 o('m.1l" <;i pos'lible, S'il 'l'nvprnlt que VOll'1 "tfP7 
po',ilti au tC',l llli !.ulvi ..,era assuré par l'infirmière de l'écoie, ou bien par l'infirmière 
U(' l' hûp i lot! ue tlonlré • .il pour enfants, 

',l Vt>U', dl'silPI. dl' plu'i .1I11ples infolfllatiolls CUIlc.Clllant cpt uel'l'itage ou cOllcernant la 
tubl'ILlIlu!,!' Pli gl'Ill" al , vous pouvez corrunulllfJuer avec l'infirmière de l'école ou l'un des 
C.lJÙUl1l1.1tcurs du uCl'istage mentiollnes ci-dessous. 

Richard ~(eIl7ies tlO - 8/19-5201 poste 222, ou 398-6976 
Billie VisanJee RN ou Vonna Amyot RN - 849-5201 poste 222 

-------------- CONSEN1,EJiENT --------- ------

Jl' \..OIl<,l'l\S .1 participer au test de dépistage de tuberculose qui aura lieu à l'école. 
Slgn.lt\llc de l'étudiant(e) 

.)',ILll'ptl' 1.. Ul.'cisiOIl dp mÙII enfant 
!>igll,.lulC du p.I[Cllt ou tuteur 

à participl'r au dépistage. 
Date 



QUELQUES INFORMATIONS VOUS CONCERNANT 

1 t,t, 
UHIlf\C' dt' IHIt« .111 

"rull'lnl"\[ 

IlCOI3. __ _ 
III 

1 ! 
1- " 

f'1'/)-5 Il ; 
NOH, ____________________________ __ PRENOH, __________________ _ ""1)-8 Il Il 

Ill:(; Y-~~-N/A l,') 

ADRESSE: No, _________ Ruc ___________________________ App, ____ _ 

VIlJ...R: COVR l'OSTAL _____ _ 

NUMERO de TEL, _____________ __ 

1 Quel âge avez-vous? (Veuillez l'inscrire en années) 

2 Dans quel pays êtes-vous né1 

3 Si vous n'êtes pas né(e) au Canada, en Quelle année 
avez-vous inunigré? (SVP, marquez l'année de l'arrlvée) 

4a Est-ce que vous avez déjà reçu un test pour la tuberculose? 
(le Mantoux ou le Tine test) 

4b Avez-vous déjà été diagnostiqué que vous souffriez de la 
tuberculose7 (la maladie proprement dite). 

5 Avez-yous jamais été traite(e) pour la tuberculose? 

6 Avez-yous déjà demeuté avec ulle persollne souffrant 
de tubercu!o5e active? (Quelqu'un qui aurait recu rpcenunf'lIt Ull 

diagnostic de tuberculose ou serait traité pour ceUe maladie) 

7 Avez-vous déjà reçu le vacchi BCG qui n'cst pas Ull vaccin 
de rouline (c'est le vaccin contre la tuberculose)? 

Si Oui il la question 7, 
H A quel 5go avez-vous été vilcciné(e)7 

(SVP, inscrhe l'nge en nombre d'allllees) 

9 Avez-yous déjà visité le sud-est des Etats-Un i s? 
(le region en noir sur la carte cl-dessous - Floride, Alabama, 
Georgie, Louisiallne, Texas, ou les Carolines,) 

Si Oui il la question 9, 

19 ---
( f.llccrc'I ('7.) 
Ou1 Non 

OuI Non 

Out Non 

Oui Non 

Oui Non 

011 J Non 

10 Combien de temps en tout aveZ-VQuq pa'isé dalls cette région? 
(Si vous additionez tous les séjours?) (fI.JI('l'rclc!7.) 

t Il 1 1 

III lO 

J t }J 

',0 

LI 

LI, 

2r., 

lI. 

ll-lB 

l'} 

moins de 2 '1pma!nl''l 1 HJ 
2-5 I!pmalllf''l l 

6-11 ~('rnall\f"l 3 
1- 6 III(lI'l 4 

plus do 6 //loI" 5 



167 

(jIJl!.L<JUl~ (jUE.S1'1UNS t;UNCII.HNNU LeS PAR.I!lf[S VE L' ~1ULH Mr( P.) 
(SVP Demandez W1 lie vos par:cnLs) 

I.A rŒIŒ IJI~ 1.'E1UUIANT: 

11 La mCle, quol âge a-t-elle1 (Veillez l' lelscrire en années) 

12 Valls quel pays est-eHe née1 

13 Sl elle n'est pas liée nu Canada. en quelle année a-t-elle 
iliunigrlÎ au Canada1 (SVP inscrivez l'année de son anivéA) 19 __ _ 

11, (}uel o!.l SOli plus haut degré 
du !'colarite compldlé1 

15 Au cours des 12 derniers mois, quelle 

(Encore lez) 
nucun 1 

Ecule éJéml'lItnlre 2 
Ecole secolldalre 3 

Ecole technique ou professlollelle 
ou CEGEP l, 

Université 5 

(P.nccrc lez) 
était son occupation pdnc1pale? Etait-eUe: 8U tr.waH 1 

it l'école 2 
en chômage/ cherchant du travail 3 

à ln relrnlte 4 
mf;l\agère 5 

inconnu! pas à la maison! décédée 6 

I.I~ l'I~lm lm 1.' EIlJUIMH': 

lb Le p~le, quel âge a-t-il? (Veuille" l' Inscri re en IIlInées) 

1.' Valls (Iuel po.Iys est-il ne? 

lU :1 Il Il'('!;l 1'.1'1 IIÛ nu Cnllada, ell quolle llllnée 
,l-l- il illunigte 1 (Indiquez l'année de son arrivée) 19 ___ _ 

1') l}uel o!.l 5011 plus haut degré 
uo ~l.oll1r Hu cumplété1 

ll) Au CUUtS ùes delldcl"s 12 mois, quel 
eLail son occupation principale? 

(J~IJ(:('rclcz) 

nucull 1 
école éJenJclIlnl re 2 

école secollda 1 re 3 
école technique ou professionnel 

ou CEGEP 4 
Universl té 5 

( l~nCf!r<'lc7:) 
Etait-il: nll 1 ravnll 1 

il l'I'('ule 2 
en chômage; cherchant du tnlvnll 3 

à la retrnlte Il 

travaux méllagr'ro; 5 
inconnu; pas il la malsoll/ cll'c .. dl' fi 

31-J2 

J)-35 

lH 

19 

47 

I,H 
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TIIE TUBEHCULOSIS SUHVr-:'i liAS JWa 1I1·.HI 

cot1PLRTED. BU r YOU W ER R NO r !tleUH)"'>. 

DID YOU FOHGEr7 wmlE 'tOU SCAIII',U71 

OR HA Y BE 'fOU 1110[JGII rIT WASU 1 T III1'OI! 1 fil 

11115 SUHVE'i 13 l/lI'OHTAtH 10 YOlJ/I IIIUII.ll 

SO NEXT T !tiE WIIW WP. COI1P. IIf1CK.", 

G I!T JUVOI.V Y. Il Il 



Centre Hospitalier Thoracique de Montréal 
Montreal Cllest Hospital Centre 

3650 ST. URBAIN, MONTREAl., aUE8EC H:>X 2P4 TEL: 8495201 

TUBERCULIN SURVEY IN HONTREAL 

169 

A Joillt project of lhe Department of Medicine of the Montreal Chest Hospital, 
and the Department of Epidemio1ogy and Biostatistics of McGU1 University, in 
coopération with the Montreal ChUdren 1 s Hospital, and the Department of 
COlTUllunity Health of the Verdun General Hospital. 

ADOI.F.SGm:i' QUES T lONNAIRE 

(for those 14 - 18) 

Your cooperation in completing this questionnaire is appreciated very 
much. Please answer these questions as frankly and accurately as possible. It 
15 NOT compulsory to answer any or al! of the questions. AU information from 
this survey will remain STRICTLY CONFlDENTIAL. 

'{ou will answer the questions by circling the correct rcsponse, or by wrtting 
a number or a word in the space provided. Please complete the questions in 
the f irst section \oIhich are about yourselves. Ask your parents to complete 
the questions about themselves which are on the last page. 

116PITAL O'ENSEIGNMENT AFFIUË A l'UNIVERSIT~ McGILL McGlLL UNIVERSITY AFFILIATED TEACHING HOSPITAL 



1 III 

Den c s tuden t • 

Tho Nontreal Chast lIosplt.I, ln collaboration wlth tho df'l'/lrtnll'lIt of Fpftl"m!t""RI' rd 
/'lcGUl University, the Montreal Chlldren'. lIollpltal 8nd the .. chool h .. ,.lth rrosrnnull" of \{llil 

ncighbourhood CLSC, i9 conductinB ft tubarculosls eurvey ln Hontrllal tilla wlntt"r. OUI nllll 
among Grade 10 students to identify adolescente who hllVd beon infacted with 11\ nlld Il 

determine WU'i this happened to pnvent it happening 8gsin. 

"Why a TUllE.HCULOSIS survey7 !lasn't 1t almost disnpl, .. ored7" 
Each year hundreds of Montrealers bec orne il1 wilh 1uberculosis. Becnu!le 1 t t .. ·, 

contagious disease many others may be infectcd irom them. 

"Could 1 become infected cven if there was no kllo\l" contact1" 
- People may be exposed to TB and become infected, without rccogni:dng it. 

"But l feel perfectIy healthyl Do l Etil! f1ecd li test1" 
- Yeso because adolescents can be infectcd, and yet still appenr heallhy. 

"l1ow cau you tell if 1 am infected wlth Tuberculo'lls1" 
- Dy means of 2 simple skin tests, which aro palnless and harmlesJII. 

"If this infection is fowld can anything be donc obout il7" 
• l'ES. this infection 1s easUy treated. The Montreal Children's Hospital or yon Imnlly 

doctor will reconunend treatment. 

We appeal to all students to enrol ln thts survl'y to he1!, to ~1Imlnal(> t \JIII'( (\Iln,;I-; 
ollce and for aIl. ln order for you to partlc1pate, please sign the COI1'lcnt b(>low. :l1\11 a'Ok 
your parents to sign that they agree with your decision to havp titis done. Then rOIll!,l!'I!' 

the first page of the questionnaire which Is attached, and IIsk olle of your l'ilt ('lit '0 10 
complete their section. 

If you haVE:! any questions about this survpy or abOlit tulJ!'rculo'i19 ln RI'IJ(>(nl y011 (.111 

call the school health nurse \.Iho can be reached through the sehoul. Ur yuu cnll cnll 0111' of 
the survey coordinators listed below. 

Richard ~lenz.ie'i HO 8/~Q-52U1 local 2'72 or 198-{]976 
Billie Visanjee RN and Oonna Amyot RN - 849-52U1 locol 222 

------------------ CUllSF.nf ------------------

l agree to receive the tuberculJn skin tests ps part of the tubercL,losis Burvey ot schOll). 

Signature of student __ _ Vnte 

l agree with the decision of my son/daughler 
ta participate in the tuberculosis survey nt school. 

Signature of parent or guardlan Vate 



FIRST. A FKW QUES'I~ONS ABOUT YOURSELP, 

NAliE: Last F lut _________ _ 

ADDRESS: No. ______ __ Stre~t, __________________ __ Apt, ___ _ 

CIU ______________ _ 
l'OSTAL coua 

TELE.PllONE NO. 

1 1I0w old are you? (Please mark 8gB in years) 

2 In what country were you barn? 

If Ilot born in Canada, 
3 In what calendar ,year did you immigutB to Canada? 

(Mark year of arrival) 

4a. lIave you ever rece1ved the skin telt for tuberculosi.1 

4b Have you ever been rliagnosed that you were sufferin8 
from tuberculosis7 

5 Have you ever received treatment for tuberculosis1 

6 Have you ever lived in the same house-hold as 
someone with active tuberculosis7 (Someone who was 
diagnosed or treated at that time). 

7 Did you ever receive the BCG vaccination, which is fi"', 
routine but inst;.ead is the vaccination agaillst tuberculos1s? 

If Yes to Question 7, 
B At what age did you receive this vaccination? 

(Mark age in years) 

9 Has you ever visited the South-Eastern USA? 
(The area rnarked ln black on the map below - the states ofl 
Floridn, Alabama, Georgia. Texas, Louisianna fa thp. Carolinas) 

If Ycs to Question 9, 

17l 

Office un .. onl y 

SCIJUOL 1 - 2 
lU )- ~ 
P f"HI ____ _ fJ - J 
l'J'U-O fi ' ~ 

BCG Y-N-NÏA '.~ 

11- B 

Ih' 1 ] 

18- le 

19 21- 2; 

(Clrcle one) 
'tes No 51 

'tes No 2 

'tes No 21 

'tes No 2' 

'tes No 21 

Z7 - 7. 

'tes No 1 

(CIrcl" oru!) 
10 If you add together a11 the time you have spent 

there in a11 visits, how mueh time would that bel 
less thon 2 Wf>"k~ 1 J 

2- 5 we('~'l 2 
6-12 we"ks 3 
2-5 month!! 4 

more than 6 months 5 



Centre Hospitalier Thoracique de Montréal 
Montreal Chest Hospital Centre 

3650 ST. URBAIN, MONTREAL, aUE8=C H2X 2P4 TEL: 849·5201 

Date: 

Vous avez reçu le test tuberculinique aujourd 1 hui. Vous pouvez 
prendre un bain ou une douche comme d' habi tude. Veuillez ne pas 
gratter le site de l'injection. La lecture de la réaction sera 
faite à l'école dans daux jours (48 heures). 

Infirmiére 

Centre Hospitalier l'horacique de Montréal 
Montreal Chest Hospital Centre 

3650 ST. URBAIN, MONTREAl, QUEBEC H2X 2P4 TEL: 8495201 

Date~ 

You have received your t.uberculosis Lest today, You may have a 
bath or shower as usual. '{ou should not scratch the area of 
injection. The reading of the reactian will he done in the school 
in 2 days (/,8 haurs). 

)'-Iut',',c. .---------,_ .. -----

. . 

172 
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Centre I-Iospitalier Thoracique ùe l\'lontréal 
3650 ST. UROAIN, MONTREAL, aUEOEC H2X 2P4 TEL: 8495201 

Nom ________________________________ ___ 
Date 

Vous avez une reaction qui measure ____ mm. Nous considerons 
que cela represente un test negatif. Vous ni avez pas d' evidence 
de tuberculose maintenant. 

Signature: 

Si vous avez des questions relative a cette etude, ou t.'p]ativf' a 
la tuberculose en general vous pouvez contacter un des 
coordinateurs mentionne ci-bas. 

Richard Mendes MD, ou D. Amyot RN - 849 5201 poste 222 

Montreal Chest Il ospita 1 ecu trc 
3650 ST. URBAIN, MONTREAL. QUE8EC H2X 2P4 1 f-L: 0495201 

Name ---------------------------------------
JJal \! ---_._---

Your tuberculosis test measures _____ mm. This is negalive 
meaning that you have no evidencC' of tubercu]osi':) Jnfectio/l at 
this time. We thank you for yOU! coopcrat.ion 1 Il taking part ln 
this survey. If you have any questions abollt thj <; te<,t Ot- abolI! 
tuberculosis in ger~lal you ('an cal) OIH' 01 Lhe stuJy 
coordinators listed below. 

Signature _________________ _ 

CO(l,,!;,..'tOl:', }\j,,)I,,:ù tlu,,:'.i('!, j'd· 1 )). 111l. /',111'/,,1 J'! 

Tel. Ilo •. B49· ';201///../. 



Montreal Chest lIospital Centre 
3650 ST. URBAIN, MONTREAl, aUEBEC H2X 2P4 TEL: 849·5201 

Name __________________________________ __ Date ____________ __ 

Your tuberculosis test medsures mm. This i5 considered 
positive. and means that you may have been exposed and infected 
with tuberculosis. It does not mean that you are contagious, 
but you should have a check-up by a doctor for this. We have made 
an appointment for you at the Montreal Children 1 s Hospital, as 
follows: 

Date of appointment: Hour: 

Place: Chest CHnic - Room D380, Montreal Children's Hospital 

Address: 2300 Tupper St., Montreal. Phone~ 934-4400 

If you have any questions, you can calI: Louise Cadieux -934-4444 
or the school health nurse. who can be reached through the. school 

Or you can call one of the study coordinaLors listed below: 
Richard Menzies MD, B Vissanjee RN, or D. Amyot RN ~ 8~,9-5201/222 

Centre llosJlitalier rrhorachJue tIe Montréal 
3650.S r. unUAlU, MotH flEAL. aUEOEC ff2X 2P4 1 EL: 0495201 

NOIll Dale -----------------------------------
Votre Lest Lubercul illique mesure mm. Nous considét-ons 
que Cût reaction est positif et que peut-être ca repr~sente une 
exposition et quand-même une infection avec ] a tuberculose. Ce 
test n'indique pas que vous êtes rontagieux. mais il est 
important de voir un medecin. Nous avons fait un rende~-vous pour 
vous à l'bbpilal de Hontréal pour enfants: 

Date de relldez-vous: Heure: ------

Addn'ssL': L'hopital de HOlltreal pOU1_ Eniéillls, ::UOO l:i.1e lU.pper 

Si VOLIS avez des questions vous pouvez contacter: 
- Louise Cadipux RN - 934-4/.44 ou l' inf irmiere de 11 ecole. 

- Ou bien un des coordinateurs Je ce dépislage: 
R. Ncnzies ND, B. Vissanjee RN, ou D. Amyot RN - 849-5201 poste 222. 
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