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ABSlRAm 

This historical prospective study describes the epidemiology 

of tuberculoais of Status Indians and other selected populations 

in Manitoba. The study covers 20 years. 1975 through 1 9 9 4 .  to 

show trends in TB: it c m  serve a baseline for future 

epideniologicsls studiee. 

Statistical analysis o f  the d a t a  compares and contrasts 

treds in TB among the Status Indian. immigrant. and total 

populations of Manitoba. Within-population description and 

statistical analysis is used to highlight high risk subgroups of 

the populations. 

The efficacy of continued BCG innoculation of on-reserve 

newborns is examined. using criteria from the International Union 

Against TB and Lung  Disease (IUATLD) for discontinuation of Ba;. 

The possibe in teract ion  and complication of HIV infection in the 

on-rererve population is conoidered. 

A descriptive look a t  tuberculosis in Manitoba prisons ir  

used to centre on the possible implications of the prison systern 

i n  the spread of TP in Manitoba. 



Status lndiansn in Manitoba. as well as in the rest of 

Canada, have higher a incidence of tuberculosis (TB) than the 

general population. 1 2 In 1972. the Status Indian TB incidence 

rate in Manitoba vas 181.2 per i00.000.4~5 decteasing to 4 3 . 5  in 

1991 : the overall Manitoba general population incidence rate was 

23 - 5  in 1 9 7 2 '  and 9 . 2  in 1991 . *  Although incidence rates have 
diminished in both populations. the 1991 r a t e  ratio. Status 

Indisn compared to the general Manitoba population. was 4.7. The 

incidence of tuberculosis is now increasing throughout most of 

the developed w o r l d . 9 ~ 1 0 ~ 1 1 ~ 1 2 ~ 1 3 . 1 4  

The rehtively high incidence of TB in the Manitoba S t a t u s  

Jndian population reflect the presence of risk factors for 

infection and disease in this population. These risk factors 

include poverty. l6 l8  substance abuse - including 
alcohol. previous TB. 3 a 1 6  and diabetes. 3J6 e 1 9 0 2 0 f i 2 1  

The use of Bacille Calmette-Guerin (BCG) vaccination for 

Aboriginal children was introduced in Canada in the 1940's and 

became policy in the 1 9 6 0 ' ~ . ~  The vaccine is used primariiy i n  

order to prevent meningitis and miliary TB in infants and young 

children, who are more l i k e l y  to have disseminated 

tubcr cul or i s . 1 4 ~ 1 6 ~ 2 2 ~ 2 3 ~ 2 ' ~ 2 5 ~ 2 i ~ z 7  Houever, the vacc inc i s not 

w i t h o u t  rare cases of death from disseminated BCG 

*The term "Status Indian" refers to Native Canadians identified 
undet the Ind ian  Act of Canada who are registered with the 
Department of Indian and Northern A f f s i r s  Canada. T h i s  terni i s  
also used interchangeably with Vegistered Indianu. ( I n d i s n  Act) 



caution in populations that are imunosuppressed . 29 In addition. 

children. who are more likely to have disseminated 

t u b e r c u l o s i ~ . ~ ~ * ~ ~ * ~ ~ .  2 3 * 2 4 . 2 5 . 2 6 . t 7  However. the vaccine is not 

without rare cases of death from disseminated BCG 

i n f e c t i ~ n . ~ ~ . ~ * ~ ~ ~  BCG is a live vaccine so should be used with 

the tuberculin skin test as a diagnostic tool i s  compromised by 

the use of Baj ~ a c c i n a t i o n . 2 ~  If risk of infection in a 

population is low. then the complications of BCG may outweigh the 

beneficial ef fect. 27.28 

The epidemiology of tuberculosis in Manitoba has changed 

since the policy of BCG vaccination for Status Indian infants was 

introduced. suggesting that the efficacy of continued BCG vaccine 

should be re-evaluated. Although many studies have examined TB 

among the Manitoba Status Indian population. none have included 

an analysis of the prison system. Status Indians. compared to the 

general population in Manitoba. have disproportional high rates 

of i n c a r c e r a t i ~ n . ~ ~  A study of the New York prison system 

suggests that their prisons are an important uamplification 

pointu for TB.31 Therefoie. any TB study that concerns Status 

Indians should include the prison population. 

The objectives of this study are: 

1. Compare the incidence and trends in incidence of TB. within 

and among Manitoba Status Indians. the Manitoba general 

population. and other selected populations. over 20 years 

(January 1/75 t o  Deceniber 31/91 ) . 



Describe the TB incidence and TB risk factors among Manitoba 

Status Indians. The Manitoba general population. and other 

selected groups over the 20-year study period. Describe TB 

incidence within the Status Indian population. 

Determine the efficacy of continued BCG vaccination of 

Manitoba Status Indian newborns. using the calculated rates 

of smear-positive TB and TB meningitis. and through 

estimates of TB infection. 

Deternine the relative proportion of TB cases occurring 

in Status Indians and others in Manitoba prisons. and 

compare the demographic and microbiological features in 

these two groups. Determination of incidence rates will 

depend on availability of denominator inmate population 

d a t a .  by ethnic status. 

Describe the measures presently in place to detect. treat. 

and control TB in Manitoba's Federal and Provincial 

prisons. 

The background will review the established data on TB in 

Canada. including Manitoba. and in the Status Indian population. 

As well. it w i l l  review the established data on TB in the prison 

system in Canada and Manitoba. 

Brancker e t  a l .  .l in the Statistics Canada Health Reports. 

define a high-risk group for tuberculosis as one with an 

incidence of more than eight times that of the general Canadian 



population, or 16 times that of the non-Aboriginal Canadian-born 

population. From 1978 to 1988. the rate ratio of TB incidence for 

Canadian Registered Indians. compared to the general Canadian 

population. ranged from 9.0 to 1 4 . 7 . ~ . *  By this definition. 

Registered fndians are considered to be a high-risk group in 

Canada. 

Although national rate ratios are useful to determine burden 

of illness. TB tends to occur in specific geographic locations 

where high-risk groups reside. Studies of these geographic 

locations and their populations [ e . g .  institutions such as 

prisons. 3 1 ~ 3 2 * 3 3 * 3 4  neighbourhoods of urban poor.1.35.36 the 

elderly . l 0  and immigrants f rom high incidence countriesl 37  a 3 8  

can h e l p  in gaining a better understanding of the epidemiology of 

TB. 

Northern Canada and the Prairie provinces have the highest 

incidence of TB. and the largest relative populations of 

Aboriginal people.39 In the period 1980-1991. Manitoba was 

consistently among the four highest regions for tuberculosis 

incidence. following the Northwest Territories and Yukon. and 

with rates similar to those in Saskatchewan. 8 

The elderly are a t  higher risk for TB than younger people. 

due to greater exposure to infection in earlier years. and 

greater risk of disease due to waning immunity. In Manitoba. the 

proportion o f  the population over 65 years o l d  was 10 .2% in 1975; 

12 .1% in 1984. and 13.5% in 1994 . ( O 0  In the Status Indian 

population. this proportion was 3.8% in 1 9 7 5 .  3 . 7 %  in 1 9 8 4 .  and 

3 . 4 ~  in 1 9 9 4 . 4 2  



The proportion of Status Indians in the Manitoba population 

is increasing. It was 4.0% in 1 9 7 5 .  4.8% in 1984. and 7.7% in 

1 9 9 4 . 4 0 0 4 1 a 4 2  In Canada. Manitoba has the fourth largest 

proportion of Registered Indian. behind that  of Saskatchewan. the 

Northwest Territoriesn. and the Yukon.43 

It is possible that increases in TB incidence rates could be 

due to over-diagnosis of the disease. However. a study by Enarson 

and Grzybowski. 1970 to 1981. found that over-diagnosis did not 

occur in the Registered Indian population. No significant 

difference was found in the proportion of bacteriologic 

confirmations of teported disease between ethnic groups. 

Registered Indians had 85.4% of cases confirmed on culture. Inuit 

78.5%. and Non-Aboriginal 7 9 . 5 % . 2  In the same study by Enarson 

and Grzybowski. the Canadian Registered Indian population was 

not found to be more extensively screened than the Inuit or non- 

Aboriginal population. 

The proportion of tuberculosis cases occurring by age 

reflects patterns of disease transmission within a population. 

Cases occurring in young children usually reflects exposure to 

infectious pulmonary disesse, often in older relatives or 

caretakers. whereas cases in older individuals are frequently due 

to resctivation of disease. lo  In the Manitoba. analysis of t h e  

proportion of fS cases occurring within age groups has the 

potential to be inaccurate due to the small numbers involved. 

'The study period examined predates the division of the  Northwest 
Territories lnto two separate tetritories. 



However. the available data indicate that there is no significant 

change in the proportion of TB in t h e  younger or older age 

groups . 6 

The mortality rate due to tuberculosis in Canada has 

decreased significantly over the past six decades. with a steeper 

decline f o l h w i n g  the introduction of antituberculous drugs after 

World War 11.45 and a levelling of mortality rates since the l a t e  

1980s to the present . This is true for al1 tegions of Canada. 4 5  

Mortality rates (per 100.000) due to tuberculosis in Canada were 

84 in 1926 (excluding Newfoundland. Yukon and Northwest 

~erritories). l 5  2 in 1972. * and 0.6 in 1 9 9 3 .  * The Manitoba TB 

rnortaiity rates were 2.3 in 1972. and 0.9 in 1993. * The TB 
mortality rate for Manitoba Registered Indians was 820 in 1932.46 

Northern Canada (Yukon and Northwest Territories). with a 

high Aboriginal proportion of the population. had much higher 

rates of mortality in the past. with a steeper decline in rates. 1 

Although the gap between mortality rates in the north and other 

parts of Canada has narrowed. rates in the north remain at six 

times that of the total Canadian population. 1 

In Manitoba, Status Indians have risk factors for 

tuberculosis t h a t  differ from the general populat ion.  The risks 

of infection with ~ c o b a c t e r ~ ~ u m  tuberculosis and of progression 

of infection to disease are dependant on:  a )  amount and duration 

of exposure to bacillus:1~47~48~49*50 b)  susceptibility of the 



host: 1 * 4 7 * 5 0 . 5 1 * 5 2  c )  virulence of the bacilli: 5 0  d )  adequacy of 

treatment . 4 7  

Risk of exposure 

The higher rates of TB in Çtatus Indians result frorn 

relatively higher exposure to cases of infectious T0 occurring 

primarily in individuals with smear-positive respiratory disease. 

Approximateiy 5% of people exposed to TB will develop disease 

within 1 year. and another 5% subsequently (10% risk over a 

lifet ime) . 5 3  Across Canada. approximately 75% of cases are 

respiratory. with the exception of Asian immigrants and those 

with H I V  infection. whose proportion of respiratory TB is 

lower .39 

Crowded housing directly affects the amount and duration of 

exposure to ~cobscter iun Cu&rculos~'s. The bacter ium is spread 

by droplet infection when a person with respiratory tuberculosis 

coughs , sneezes . speaks . or sings . 5 3  ûvercrowding . poor 
ventilation. and air recirculstion increase the density of 

~cobucteriunr tuberculosis in the air.47*48 People living in the 

same household with an active case are considered to have the 

highest risk for tuberculosis. 5 4  

The Ststus Indian population has been increasing rapidly. 

particularly on reserves. due to high birth rates. while 

availability of housing has not kept up with  demandas6 A study of 

Canadian children18 found that in 1986. 29% of Indians living on 

reserves and 11% living o f f  reserves lived in crowded housing. 

compared to 2% of the overall Canadian population. ~ u l l ~ ~  found 

that in Manitoba. Status Indians had three times the proportion 



of peopla living in crowded and substandard housing. compared to 

the rest of the province. 21% versus 7 % . 5 6  

Elderly Canadians [age  6 5 + )  are considered to be a high-risk 

group for tuberculosis due to h i g h  rates of exposure to infection 

in the past and increased risk of reactivation due to lowered 

resistance with age. 5 7 *  s8 This is especially true for 

Aboriginal populations with past TB incidence and prevalence 

rates much greater than that of the general population. A study 

done by Johnson et in Manitoba (1976 to 1981) revealed t h a t  

Registered Indian origin was highly correlated with reactivation 

( p <  0.001. odds ratio 4.0). especially when the i n i t i a l  disease 

was advanced. A l t h o u g h  Status Indians in Manitoba and Canada have 

a smaller proportion of elderly in their populations. crowded 

housing and the practice of extended families living together in 

one household create a situation where young children who are 

highly susceptible live in close and constant proximity to these 

elderly individuals. 

Studies in the United States have shown that incidence rates 

of TB are lower for females than males and that incidence rates 

are declining fastet in females than in males. 20 This has not 

been linked to a lower risk of disease once infected but lower 

risk of infection.20 

Susceptjbility of the Acwt 

Increased host susceptibility may be defined as a higher 

risk of disease at any given prevalence of infection. Status 

Indians have risk factors that are known to be associatad with 

increased susceptibility to tuberculosis. Hopewell (1993 



considers 'TB t o  be an opportunistic infection in the setting of 

malnutrition. diabetes mellitus. end-stage renal disease. and HIV 

infection:59 high rates of some of these conditions exist in the 

Status Indian population of Manitoba. 

Poverty is a "catch-all" term for several factors that 

negatively affect a person's resistance t o  disease, and Status 

Indians in Manitoba have a disproportionately h i g h  level of 

pover t y. 

Poverty is found to be highly correlated with tuberculosis 

and with general poor health in both developing and developed 

Studies conducted across Canada h a v e  

demonstrated this correlation. 6 0 b  6 1 A 2  In a 1989 study by Enarson 

et a1 . 6 2  in British Columbia. tuberculosis was found to have a 

high negative correlation with socioeconomic level. While illness 

is a risk factor for poverty. poverty is a risk factor for 

illness. Those living in poverty are more likely to be sick. and 

sick people are more likely to be poor. 63 

Poverty rates. as measured by incorne. are higher among 

Status Indians than in the general population. in both Manitoba 

and Canada.3p15*18 It is difficult to quantify the actual extent 

of poverty among Status Indians. because of differences i n  

demographics and cost of living by region. Poverty is negatively 

correlated with level of education and with employaient. In 

Manitoba in 1981, 12% of Status Indians hsd less than a grade 9 

education. compared to 19% of the rest of the population.56 In 

Canada. people with less than Grade 9 education are considered 

" functionally illiterate" . 



Indians (Status and non-Status) have nuch higher rates of 

unemployment t han the general Canadian population. l5 5 6  6 4  On 

Manitoba Indian Reserves. which have 67% of the province's Status 

Indian p ~ p u l a t i o n . ~ ~  the unemployment figure for 1992 was 

estimated t o  be 65% in summer and 85% to 90% in  inter.^^ 

A study conducted by Enarson and ~ r z ~ b o w s k i ~  between 1 9 7 0  

and 1981 found that  TB incidence among Status Indians was higher 

in the Canadian Territories and the Prairies provinces than among 

Status Indians in other parts of Canada. Geographic region may be 

a confounding factors here: Indians from the north and from the 

Prairies have generally louer living standards and education 

levels than those in central Canada. 4 3  

Poor nutrition. which may result from poverty. affects both 

directly and indirectly the ability of the host to resist 

infection. Inadequate nutrition may cause direct breakdown 

physical barriers such as skin. and inhibiting antibody 

production and function. Indirectly. poor nutrition may lead to 

loss of appetite and food int0lerance.~5 These influences on 

tuberculosis are well documented. 5 9  66  

Vitamin A deficiency. has been associated with increased 

ntorbidi ty from respiratory disease. 66 possibly through 

keratinization of the epithelium of the respiratory tract. 6 7  

These effects have been well documented in children. TB mortality 

related to vîtamin A deficiency was found to be doubled among 

children in T a n z a n i d 8  Respiratory disease was found to  be four 

times greater with vitamin A def iciency in north-east Thailand. 6 9  

and two times gteater in south 1ndié71 and rural 1ndonesia71 with 



vitamin A deficiency. A study by Solon et a1  . 7 2  showed a negative 

relationship between vitamin A and tuberculosis and vitamin A and 

whooping cough. No effect of vitamin A deficiency and respiratory 

disease was found on a study conducted in Guatemala City. 73 

Diabetes mellitus is another condition associated with an 

increased susceptibility to di~ease.'~ The incidence of diabetes 

is disproportionately high in the Status Indian population of 

Manitoba. 21 Estimates of the burden of disease have been based on 

its burden on t h e  health care system and on the services used 

because of the disease, therefore the true burden of disease is 

likely to be under r e p r e ~ e n t e d . ~ ~  In a study by Young e t  in 

northeast Manitoba/northwest Ontario region, 1978 to 1982. the 

estimated prevalence of diagnosed cases among Lndians (Registered 

and non-Registered) of this area was found to be 2.8% overall. 

4 . 6 %  for the 1 5  to 64 years population, and 9.6% for those over 

6 5  years. In his second study in the population of Manitoba - 
excluding Status Indians and those under 25 years old (1980 to 

1984 ) . young7* found the estimated annual prevalence of diagnosed 

cases t o  be 0 . 8 %  for the 25 to 44 yeats age group, 3.5% for 45 to 

64  years. and 7 .6% for those over 65 yeats. 

I n  the first study by ~ o u n ~ . ~ ~  the rat io  of fernale to male 

diabetes anong Indians was 2.5 to 1. while in the non-Indian 

population in the second otudy7' the r a t i o  was 0 . 9 7  to  1. The 

diffetence between these two ratios may be explained in part by 

more aggressive oral glucose toletance scteening of pregnant 

women in the Indian population (because of their high incidence 



of gestational diabetes) . '*  combined with a higher birth rate in 

that population. 4 3 * 7 9  

Diagnosis of diabetes among Manitoba Indians has been 

steadily incteasing since the 1 9 6 0 ~ . ~ ~  Diabetes in this 

population is predominantly non-insulin-dependant diabetes 

mellitus (NIDDM) . * O  In a study in Manitoba among Indian children 

under 15 years of age. 1 9 8 4  t o  1990. Dean e t  a1 . * O  found that 

NIDDM did exist in this population but was rare - only 2 0  

children for the period of the study. Family history of NIDDM and 

obesity were risk factors. NIDDM has appeared in this adult 

population after 1940. and it is now believed that NIDDM is 

becoming a problem of children in this population. 80 

Diabetes is widely recognized as a risk factor for 

tuberculosis. However. thete may be a synergistic effect between 

the two diseases. A literature review by Mugusi et a l .  81 

suggests that rates of glucose intolerance are increasing in 

tuberculosis patients and that glucose tolerance improves with 

treatment of TB. These findings suggest a reciprocal relationship 

between the two diseases. 

Renal failure and haemodialysis have also been found to be 

associated with incieased r isk  of tuberculosis. a0 # z 6 .  8 2 b  8 3  8 4  due 

to impaired i n m ~ n i t y . * ~  In a Canadian survey by Young et  a l .  .*s 

1981 t o  1986 ,  Status Indians were shown to  have a 2 . 5  t a  4 . 0  

times greater rate of end-state renal disease than the general 

population. Diabetes is associated with a high proportion of end- 

stage tenal disease in the Registered Indian population. and this 



proportion is higher than in the end-stage renal disease in total 

population. with an incidence rate ratio of 5 . 3  .8s 

In the past. it has been suggested that North Anierican 

Indian populations had a genetic predisposition to TB.86 Human 

leucocyte antigen ( H L A )  types All-B15 and DR2 have be implicated 

as a genetic risk factor for tuberculosis. but association 

between HLA types and TB have been inconsistant. 2 o  and have not 

been found in the Indian populations of North A m e r i ~ a . * ~  

Enarson and Grzybowski. in their study "Incidence of active 

tuberculosis in the native population of CanadaUa2 make reference 

to a hypothesis that Aboriginal people of the north and of the 

west had later exposure to TB from Europeans and therefore may 

have less herd immunity than Indians living in eastern and 

central Canada, which may be partly responsible for the higher 

incidence rates in the former regions. 

Human Immunodef iciency Virus ( H I V )  and Acquired 

Immunodeficiency Syndrome (AIDS) have emerged in the United 

States and other parts of the world as an important risk factor 

for tuberculosis. However. there are no data at present to 

support a significant role for HIV i n  t h e  epidemiology of TB 

among the Status Indian or general population of Manitoba.3a56 

HIV infected people are more likely to progress from infection 

disease: 5 9 a  87  t h e  breakdown rate is estimated to  be 8% pet  year. 

compared to 10% over a lifetime in non-HIV infected 

individuals. 87  Tuberculosis associa ted wi th HIV is characterized 

by a shif t of TB from older to younger age groups. 5 9  



Other variables that have been associated with TB in some 

populations are fibrotic lesions. carcinoma of the head and neck. 

heavy smoking. silicosis. imunosuppress ive  treatment. 

underweight. gastrectomy. and jejunoileal b y p a ~ s . l ~ * ~ ~  The extent 

to which these variables are important in the Status Indian 

population is unclear at this time. 

YYruJence of the bac~*ll i  

Strains of ~cbscteriunr tub~rcu lus i s  differ in their 

virulence - their ability to cause disease in their host. This is 
related to di f ferences in biochemical propert ies among strains. 8 8  

In a study of M. tuberculosis strains in guinea pigs. Zhang et 

revealed genetic abnormalities of the enzyme superoxide 

dismutase found in low-virulence. isoniazid-resistant strains of 

the bacteria. The study raises the possibility that these genetic 

changes affect the virulence of the bacilli. While drug 

resistance is most often created by a series of mutations. 

resistance has occurred with one mutation in the case of 

resistance to streptomycin and rifampicin. 89 

The pathogenicity of the tuberculosis bacillus is measured 

not only by its ability to cause disease. but also by its ability 

t o  resist treatment of the disease. One factor in bacillus 

virulence and drug resistance i s  the ability of the organism to 

withstand low pH environments found in cavities and abscesses. 

~ a c k e t t ~ *  in a study of ~cobacterium tuberculosis in guinea 

pigs. found virulence positively correlated with resistance to 

H20Z. with a synergistic effect in a low pH environnent. Sareen 

and ~huller~l found changes in the ce11 wall und membrane of 



~cobacterjuni tuber~ulosisH~~Ra was associated with ethambutol 

resistance probably through altered permeability. 

The tuberculosis bacillus infecting a person may be 

resistant t o  one or more antibiotics; bacilli that are resistant 

to certain antibiotics may be present in the host before coming 

into contact with the antibiotic. 8 9  Acquired primary drug 

resistance occurs when a patient is infected with a drug- 

resistant strain of ~cubucter~'unr tuberc~losis.~2Dtug resistance 

may also occur spontaneously. Tubercle bacilli mutate 

continuously. with an estimated drug resistance ratio of 1:106 of 

the bacterial population: a resistant mutation to two drugs i s  

estimated to be 1 :10l2 of the bacterial population. 93 Thus the 

larger the bacterial population. the greater probability there is 

of antibiotic-resistant mutations. 9 3 * 9 4  

Cross-resistance is the transferring of genetic material 

coding for resistance from one bacteria to another. A review of 

the li terature by ~i t ~ h i s o n ~ ~  found partial cross-resistance 

between thiacetazone and ethionamide. and among various other 

anti-tuberculin drugs that are less commonly used. However. 

cross-resistance is rarely a cause of drug resistance. 93 

Adequucy of cherno therbpy 

Treatment and cure of TB infection and disease are highly 

effective i f  the condition is accurately diagnosed and correctly 

treated over a sufficient period of time.3*50a95 Lifetime cure of 

the tuberculosis is the objective of antituberculous therapy. and 

chemotherapy is the only effective treatment of the diseaseeg6 



Chemotherapy treatment has two forms. treatment of active disease 

and treatment of infection. 

With treatment of disease. three and sometimes four drugs 

are used.23*96 In the first phase. known as the initial or 

intensive phase. the objective is to rapidly reduce the number of 

bacilli: the second or continuation phase objective is to destroy 

rosistant bacteria over a longer period of time. 2 3 *  9 6  

First-line drugs include: isoniazid (INH), rifampin. 

pyrazinamide. streptomycin. and ethambutol. al1 of which are 

bactericidal . 2 6 a  9 6  In the f irst phase of treatment . three or four 

of the first-line drugs are used until sputum is no longer smear- 

positive and elimination of symptoms is achieved. usually within 

two months. 96 In the second phase. usually two drugs are used. 

1M.l and rifampin: they are given until presumably al1 TB bacilli 

are killed. usually another 4 to 7 monthsqg6 

People who have recent tuberculosis infection are at greater 

risk for developing active tuberculosis disease t h a n  those who do 

not harbour the infection. 97  Approximately 5% of those exposed to 

TB will develop disease within 1 year. and another 5% later. for 

10% over a lifetirnd3 To reduce this risk. the antituberculous 

drug INH is given to eradicate the infection.23a97 INH. the only 

proven effective prophylactic TB treatment. i s  not taken without 

risk. 2 3  97 The most prominent adverse ef f ect is hepat ic damage. 

which must be weighed against the possibility of developing 

act ive ~ ~ ~ 2 3 . 9 7  

The factors in deciding to give prophylactic treatment are: 

a) extent of contact with active cases: b) suspicion of previous 



untreated or improperly treated TB; c) immune suppressing 

condition (e.g. HIV infection. chronic renal failure. diabetes): 

c i )  being a member of a high-risk group (0 .g .  Aboriginal): e )  

tuberculin skin test conversion from negative to positive in the 

past 1 to 2 years: f )  age of patient (people over 35 years old 

are at higher risk of developing INH induced hepatitis) . 2 3 *  97 

Poor compliance is the main reason for treatment 

failure. 4 7 * 9 8 a  9 9  leading to relapse of disease and to drug 

resistance - 3 8  5 8  a 9 8  Noncornpliance is known to be high in 

tuberculosis treatment, due to the extended nature of the 

treatment.9*10099 Cornpliance with prophylactic treatment may be 

difficult to justify to a patient who does not have symptoms of 

tuberculosis. 4 7  

In a study by Weis et a1 . 9 8  in the United States. age. sex.  

religion. education, race. and socioeconomic status were not 

associated with compliance. However. psychiatric disorder. 

substance abuse - including alcoholisn and drog addiction. and 
homelessness were positively associated with noncornpliance. 

Personal and cultural factors may also contribute to non- 

cornpliance with treatment. 1°0J01J02 In Manitoba. most 

individuals with active smear-positive tuberculosis are treated 

in Winnipeg until they are noninfectious) i7*  this could be as 

long as two r n ~ n t h s . ~ ~  People from remote conmunities (most of 

which are Indian reserves) may feel lonely and isolated when away 

from their families. many have responsibilities at home such as 

small children. Alienation aay result the health care system 



which is predominantly administered by health care workers from a 

non-Native culture, 

Directly Observed Thetapy (DOT) is a ptocess where the 

treatment provider observes the patient taking every dose of 

antituberculous drug  over the entire course of treatment:92 at 

the same time. the health care worker observes the patient for 

complications of tuberculosis and drug toxicity. lo3  In Canada. 

DûT is recommended for al1 W disease chemotherapy. 96 MYT is 

initially more labour intensive than  self-adrninistered 

medication. but may Save time by having c u r e  achieved sooner and 

with greater certainty. 

DCYT has been shown to decrease rates of primary and acquired 

drug resistance. and of relapse.g8 In a study by Weis et a1 . g 8  in 

Texas. when DOT was introduced. prirnary drug resistance dropped 

from 13.0% to 6.7% over the 6 year and ten month period: acquired 

drug  resistance decreased from 14.0% to 2.1%: relapse rates 

decreased from 20.9% to 5.5% ( p < 0 . 0 0 1  for all). This was despite 

higher rates of tuberculosis. intravenous drug use. and increased 

homelessness. 

In Manitoba. drug resistance is not widespread at this 

time. lo4J05 In a study of al1 tuberculosis cases in Manitoba 

(1980 to 1989). Long et al.lo5 found that drug resistance was not 

associated with age. sex. disease status or type of disease. The 

risk of drug resistance was significantly higher among immigrants 

than among the established Canadian population. odds rat io  1.0. 

Status Indians had a risk similar to the general Canadian-born 

Manitoba population. however. Status Indians were over 



represented in the group that was noncornpliant with treatment. 

Most drug resistance was found in immigrants coming from 

countries with high drug r e s i s t a n ~ e . ~ ~ ~ ~ ~ ~ ~  No outbreaks of 

multidrug-resistant TB occurred over the study period. 

In a study of primary drug resistance i n  Canada. 1963 t o  

1964. ~ r m s t r o n ~ l O ~  found Canadian resistance rates to be 

comparable to other developed countries and that primary drug 

resistance was not a major TB problem a t  that  time. In Manitoba. 

resistance to one or more of streptomycin. isoniazid. and para- 

aminosalicylic acid was found i n  5.1% of case. ûverall Canadian 

drug resistance to one drug was 3.8%. to two drugs 0.9%. and to 

three drugs 0.3% of c a s e s .  Streptomycin was the most cornmon drug 

to which cases were resistant. Only the very old showed more drug 

resistance than other age groups . 
Drug resistance has become an increasing problem throughout 

the world. In the first three months of 1991 ,  the Centre for 

Disease Control (CDC) found that i n  the United States there were 

14.4% of TB cases resistant to at h a s t  one antibiotic. and 3.3% 

of cases resistant to both isoniazid and rifampin. while between 

1982 and 1986 drug res is tance  was estimated to be only 0 . 5 % .  l6 In 

a study done by Sepkowitz et a l .  .lo7 it was shovn that in a 

period of five years. 1987 to 1991. drug t e s i s tance  in 4 4  New 

York City hospitals rose dramatically. Resistance to one drug 

rose from 19% to 28% of total cases: resistance t o  isoniazid used 

for routine prophylaxis rose from 13% t o  23%; with isoniazid and 

rifarnpin. the two most widely used drugs. resistance rose from 6% 

t o  14%. 



The primary mechanism of drug resistance is through 

select ion pressure. 8 9  Subopt imal use of ant ibiot ics encourages 

the development of resistance through eradication of susceptible 

bacilli but not the more drug-resistant ones. thus allowing the 

more resistant bacilli to proliferate. Drug resistance is a 

function of pathogen virulence factors. potency of the 

antituberculous drugs used. and humsn factors - those related to 
choi ces made by p e o p l e .  

There are various reasons for low potency of antibiotics. 

For example. to be effective. antibiotics that are bacteriostatic 

( 0 . g .  thiacetazone). must be kept in tissue concentrations at a 

constant optimal level: a drop in concentration results in growth 

of the bacilli . 93 Other drugs. such as ethambutol . ethionamide. 
and kanamycin. are too toxic to body tissues to be given in 

optimal doses. 93 Pyrazinamide is effective only a t  pH lower than 

5 . 6 .  and streptomycin is not effective in the acid environsent 

often found in areas of acute i n f l a m m u t i ~ n . ~ ~  

Subtherapeutic use of antibiotics - a human factor - may 
promote the development of antibiotic drug resistance. The use of 

antibiotics in veterinary and farming practices has resulted in 

low doses of antibiotics ingested over extended periods of time. 

giv ing resistant bacteria the opportunity to proliferate. 

Antibiotics used as growth promoters in animal feeds are given in 

doses that are subtherapeut ie for destroying bacteria. loO Large 

numbets of animals given small amounts of antibiotic create a 

large reservoir of potential antibiotic resistance. 1°* 



In a study by Levy et al.. lo8 increased rates of 

tetracycline-resistant organisms were found in the stool of 

farmers who fed chickens with tetracycline supplemented feed. 

while no increase was found in the stool of their neighbours. 

Within six nonths. 31.3% of the farmers' stool specimens had 

greater than 80% tetracycline-resistant bacteria. while the 

neighbours' had 6.8% ( p <  0.001). No traces of tetracycline was 

found in the eggs of the chickens and no increases in 

tetracycline-resistant bacteria was found in stool of the people 

who ate the eggs. 

The past decline in the incidence of tuberculosis in Europe 

and North America has resulted in a reduction of expertise in 

treating this disease among health care workers in some 

regions. 99*109J10 However. in Manitoba tuberculosis control is 

coordinated through the Respiratory Centre in Winnipeg. and the 

coordinator of the Centre is the information resource person for 

health care personnel. Health care personnel working with 

Aboriginal people traditionally have had a high level of 

suspicion of TB because of h i g h  rates of disease in the 

population. 

The Medical Services Branch (MSB) of Health Canada. through 

Indian Health Services. is responsible for communicable dioease 

control on Indian reserves in Manitoba. Tuberculosis control and 

prevention is included in their mandatory program.lll Most First 

Nations communities (Indian reserves) of Manitoba are now in the 

process of transfer of Indian Health Services from the Federal 

Government to the First Nations. The Federal Government will 



maintain a residual role in health care, for exceptional events 

s u c h  as outbreak of communicable disease.l12 Tuberculosis control 

protocol is based on the Canadian Tuberculosis Standards. written 

by the Canadian Thoracic Society. 

Tuberculosis surveillance guidelines for the province of 

Manitoba have not changed significantly over the 20-year study 

period.l13 Surveillance is dependant on the epidemiology of an 

individual TB cases ( 0 . g .  infectiousness of disease. number of 

contacts. susceptibility of contacts) and on TB incidence in some 

high risk groups ( 0 . g .  immigrants from areas with a high 

prevalence of TB. some health care workers. Aboriginal 

communities with high rates of TB). l13J14 

Tuberculosis control includes treatment, prevention 

measures. and screening . 7 8  Treatment is prescribed by local 

medical staff in each community. in consultation with the 

coordinator of the Respiratory Centre. l l1  

Prevention includes Bacille Calmette-Guerin (BCG) 

vaccination (discussed in detail below). contact  tracing. and 

education - on prevention. detection of disease. and recovery.lll 
(MSB manual: 23-26) Education is usually carried out on an 

individual basis. except in case of a community TB outbreak where 

it is given at a community level. BCG vaccination is reconunended 

for al1 newborns living on reserves ( S t a t u s  Indian or Other). 78 

The Manitoba Immunization Monitoring System (MIMS) which has been 

in effect in First Nations communities since 1990. will include 

records of al1 BCG vaccinations in 1996 .l15 



Screening for tuberculosis infection is done through 

intradermal injection of a purified protein derivative (PPD):  i f  

the person has previously acquired TB infection. induration and 

redness at the site of injection will occur because of previously 

developed cell-mediated immunity: if the person manifests little 

or no reaction to the injection. TB infection is not considered 

t u  be present . I l 6  Af ter newly a c q u i r e d  i n f e c t i o n .  cell-mediated 

immunity takes two to ten weeks to develop. 116 In Manitoba. the 

Mantoux skin test is used to diagnose infection. 7 8  and is 

considered by the Canadian Thoracic Society to be the most 

accurate, consistent. and reliable of the skin tests 

available. I l 6  

There are however, several reasons for a false result of the 

skin test. No reaction in the presence of infection (false 

negative) may occur in the case of suppression of the immune 

system ( 0 . g .  HIV infection. malnutrition). advanced tuberculosis. 

viral illness. or vaccination with live virus ( c g .  

measles). 4 7 * 1 1 6  A skin reaction may occur when there is no 

infection (false positive). in the case of previous BCG 

vaccination. or in the p r e s e n c e  of non-tuberculosis Mycobacteria. 

w h i c h  is a rare occurrence among the Canadian-born population. 116 

Mantoux skin testing is used in the screening of those with 

risk of exposure to tuberculosis infection. A second Mantoux test 

is tecommended within two months of the first one for those with 

a history of exposure to an active case. but w i t h  a negative or 

small induration ( 5  t o  10 mm) because of the lag time for cell- 

mediated inununity to devel0~2~ Medical Services policy is to skin 



test school children in high-risk areas:  this decision is based 

on the history of TB in the community ( 0 . g .  in case of TB 

outbreak).'* Only those children with no history of a positive ( )  

lOmm induration) Mantoux or of tuberculosis are skin te~ted.'~ 

(MSB manual: 24) BCG is repeated if the Mantoux is negative. i f  

there is no history of previous conclusive BCG. i f  there is no 

presence of viral disease. or if there is no history of live 

vaccine given within the prior 30 days. 78 

If the Mantoux outcorne has converted frorn a previous 

negative result to a la ter  positive result. or if the result has 

increased by > 18mm induration. then the person is suspect of 

having tuberculosis and is screened for disease by chest X-ray. 7 8 

C h e s t  X-ray is also used for diagnosis in the case of a person 

with symptoms of TB. in which case the clinical. BCG. and Mantoux 

history. and bacterial specimens. are al1 components of the 

diagnosis. 78 Chest radiographs identify people wi th ac t ive  or 

inactive pulmonary TB. but do not identify infection. 117 

Status Indians have risk factors that place them at 

increased risk for tuberculosis. Demographics. socioeconomic 

conditions. and culture make them unique from the general 

population o f  Manitoba in respect to TB control. 

Risk factors for TB infection and disease exist in the 

prison environment. The high rates of incarceration of Status 

Indians in Manitoba. high rates of pre-incarceration infection. 

crowded conditions within prisons. and existence of CO-morbid 



conditions such as HIV infection. promote the spread of TE within 

the prison. 

TB has been a public health c o n c e r n  in American p r i s o n s  for 

several decides. with TB r a t e s  3 t o  6 . 5  times h i g h e r  thar. in t h e  

general population.31*34b118*119 Studies done in American prisons 

have shown t h a t  a prison environment poses a significant risk of 

ircquiring TB infection. 3 1 * 3 2 . 3 4 * 1 1 8 a  A case-control (within a 

prospective cohort) study conducted i n  the New York City jail 

system31 demonstrated a n  association between jail t ime or jail 

admission and development of tuberculosis. Most people within the 

prison population return to the community. This suggests that the 

prison system s t u d i e d  war an "amplification p o i n t "  for 

tuberculoais within the community at large. 

Scbstsnce abuse and HIV infection. both known risk fsctorr 

for TB. are higher in the prison population than in the general 

In the general population of Manitoba. the 

main risk factor for HIWAIDS is unprotected male honosexual 

s e x .  l S 3  while in the Federal prison population the primary risk 

factor is injection drug use. 124 125 

Rothon e t  al . l S 4  (1992) estimate a prevalence of H I V  to be 5 

t o  10 times higher in the British Columbia prisons than in the 

province's general population: Cakavara et al. 125 (1993) found 

the prevalence t o  be 6 times higher. In both studies. HIV 

infection was linked to injection drug use. Rothon found no 

association between HIV and Indian status. Calravara did not 

elicit that information. 



The impact of AIDS on TB depends on how. when. and how often 

the two diseases coincide in a population. Status Indians in 

Manitoba have high rates of TB infection. The injection drug 

addicted population has high rates of HIWAIDS. Both groups corne 

together in the prison system. 

In spite of what is known about the risk factors for 

tuberculosis associated with incarceration. no data has been 

published to my knowledge on TB i n  Manitoba prisons. 

u 
Health Canada. the Federal Government's health agency 

responsible for Aboriginal health. has a mandatory program of TB 

prevention and control . Il1 including : BCG. screening and 
monitoring of high-risk populations. contact tracing. and TB 

education. 

BCG is not  given universally across Canada. It is 

recommended for on-reserve newborns in Manitoba: it is not used 

in Labrador: and used at the discretion of health care workers in 

Alberta. Reasons for re-evaluation of BCG policy for Aboriginal 

p e o p l e  in Canada are a perceived decreased risk of tuberculosis 

and uncertainty regarding Bai ef fectiveness. ~ o u n ~ ~ ~ ~  in his 

epidemiology assessrnent of TB in the Canadian Aboriginal 

population concluded that TB is still a serious health problem. 

that BCG is effective but the degree of effectiveness is unknown. 

and that BCG may be partly responsible for the reduction in TE3 

morbidity. Also. the second generation benefits of BCG. the 



future cases that are prevented by reducing TB and therefore 

transmission of TB at present. are difficult to quantify. 

The American Thoracic Society strongly reconunends BtE for 

infants and children with negative skin tests who are at risk of 

intimate or prolonged exposure to infectious TB. or when they are 

exposed to people who have resistance to bath isoniazid and 

ri f ampin. 2 6  The Canadian Tnoracic Standards is still recommending 

BCG for Aboriginal ~ h i l d r e n . ~ ~  The World Health Organization 

reconmends Ba; vaccine for infants of high-risk groups. 

especially when there is a high risk of spread of TB within the 

family unit.12' This is the case among Manitoba's Aboriginal 

population who tend to live in extended family situations where 

young children are exposed to elderly family menbers who have a 

high incidence of TB. 

The International Union Against TB and Lung Disease criteria 

for discontinuation of BUS are: average annual recorded rate of 

smear-positive TB is 5 cases or less per 100.000 population 

during the previous 3 years. or average recorded rate of TB 

meningitis in children under 5 years old be less than one case 

per 10 million population over the previous 5 years. or the 

average annual risk of TB infection is less than 0.1%. 128 These 

criteria were developed by a consensus conference of TB experts. 

not based on cl inical  data. 

Considerations are: 1s there a well-functioning TB control 

program in place? 1s there a reliable reporting system in place 

for demographics. microbiology. etc.? 1s there due consideration 

for the possibility of increase in TB resulting from H I V A I D S ?  



Additional considerations include cost in human suffering due to 

disease. cost of treatment, and adverse reactions to the 

vaccine. la8 

BCG is not recomrnended if  risk of infection in the cornmunity 

is less than 0.1% per year. as the complications from BCG could 

outweigh the beneficial effect . a 7  Bffi should not be given to 

symptomatic individuals. because of local reactions and 

disseminated disease (BCG is a live vaccine); it should be used 

with caution in populations with high incidence of HIV.12 Latent 

TB may be considered an opportunistic disease which is more 

pathogenic than nany other opportunistic diseases. 12 

The effectiveness of BCG. measured by its ability to prevent 

tuberculosis disease. is found to be highly variable. from O% to 

8 0 % . 2 7 # 1 2 9  In a case control study of Manitoba Registered Indians 

living on Indian Reserves. 1979 to 1983. young130 found that 

those who received BCG at birth had only 40% the risk of 

developing TB compared to those who did not receive BCG. A review 

of the literature by ~lernens l~ l  found B E  to have efficacy of 56% 

to 80%: Rouillon and Waaler found it to be 14% to 8 0 % ~ ~  

The length of time that BOO offers protection is also 

uncertain: it is commonly expected to last from 10 to 15 

years . 132 BCG limits complications of tuberculosis and it is 

generally accepted that BCG hsips prevent meningitis and miliary 

'ïB in children. 1 4 .  as 29J33 The present World Health Organization 

(WHO) policy. Expanded Programme of Immunization. is to vaccinate 

newborns with BQj. because BOG is known to offer protection 

against childhood However. because BU5 is most effective 



in tuberculosis t h a t  is not smear positive (non-contagious). and 

srnear positive TB is unconunon in children. BCG may be more an 

individual preventative health masure than a p u b l i c  health 

measure. Therefore. BCG is most effective as one component of a 

TB control program. 

BCG is considered to be very safe.24*28b126 with a louer 

proportion of complications than  that of other vaccines. 29 

Complications. when they do occur. range from mild to lethal: 

scar formation. long-lasting ulcer. suppurated adenitis. 

osteitis. and d e a t h . 2 d 4 2 8 b 2 9  An additional negative aspect is 

loss of the tuberculin test as a diagnostic t o 0 1 . ~ ~  

Widespread use of BCG impairs the detection of infection. lZ8  

The best indicator for assessing the trend and magnitude of the 

tuberculosis problems is the incidence or risk of TB 

infe~ti0n.l)~ Also. BCE does not have a significant impact on 

reactivation of m. 1 4  

Jmmunogenicity is not the same as ef f icacy. Research in 

human populations has not shown that just because a BCG 

vaccination "takes" (tuberculin positive). it will necessarily 

give IB protection. 129 



-TER 2 

DESIGN AND METHODS 

1 Compare the incidence and trends in incidence of TB. 

within and among Manitoba Status Indians. the Manitoba 

general population. and other selected populations. over the 

20-pars period. January 1/75 to December 31/94. 

2. Describe the TB incidence and TB risk factors among Manitoba 

Status Indians. The Manitoba general population. and other 

selected groups over the 20-year study period. Describe TB 

incidence within the Status  Indian population. 

3. Determine the efficacy of continued BCG vaccination of 

Manitoba Status Indian newborns. using the calculated rates 

of srnear-positive TB and TB meningitis. and estimates of TB 

infection. 

4. Determine the relative proportion of TB cases occurring 

in Status fndians and others in Manitoba prisons. and 

compare the demographic and microbiological features in 

these two groups. Determination of incidence rates will 

depend on availability of denominator inmate population 

data. by ethnic status. 

5 .  Describe the masures presently in place to detect. treat. 

and control TB in Manitoba's Fedetal  and Provincial prisons. 

The study describes and analyzes the TB epidemiology of 

Status Indians in Manitoba. in the context of the overall TB 



control program for that group. Registered Indians (Status 

Indians) are an identifiable group known to have a relatively 

high rate of tuberculosis. 

The study encompasses a 20 year period from 1 9 7 5  to 1994 

inclusive. This 20 year period was chosen in order to detect 

long-term trends in incidence. as well as c l i n i c a l  and 

microbiological features in the Status Indian population. 

This was a period of relative stability in the trestment and 

control of tuberculosis (after the introduction of anti- 

tuberculous drugs and modern public health measures). During this 

period. causes of an increase in TB rates and severity found in 

other parts of North America e . g .  increased prevalence of 

HIV/AIDS~ and mu1 ti-drug resistant strains of the bacter ialoS 

were not present on a large scale. Information from this period 

can serve as a baseline for future epidemiological studies. 

The evaluation of continuing the current policy of BCG 

vaccine for newborns living on Indian reserves will follow the 

criteria of the International Union Against Tuberculosis and Lung 

Disease (IUATLD) for discontinuation of BCG vaccine in countries 

with low prevalence of tuberculosis. The criteria for 

discontinuation are:12* 

1) The average annual notification rate of sputum smear-positive 

pulmonary tuberculosis should be 5 csses/l00.000 population or 

less during tne previous three years. 

or 



2) The average annual notification rate of tuberculosis 

meningitis in children under five years of age should be less 

than one case per ten million general population over the 

previous five years. 

or 

3 )  The average annual risk of tuberculosis infection should be 

0 . 1 %  or less, 

TB occurs in geographic groups of people52 ( 9 .  g .  prisons. 

individual comunities. certain urban areas): and within these 

p o c k e t s .  in groups of people with similar characteristics. ( e . g .  

age. sex. ethnic origin. lifestyle). Although macro data is 

u s e f u l  when looking at trends. micro data may be even more useful 

for evaluating and targeting control measures. as it enables the 

fine-tuning of control measures to local conditions. 

Permission to use the Central Tuberculosis Registry was 

obtained through Dr. E. Hershfield. Director of Tuberculosis 

Services for the Province of Manitoba. Dr. Hershfield also 

negotiated access to the Federal prison. The study was approved 

by t h e  Human Ethics Cornmittee. Faculty of Medicine. at the 

University of Manitoba. 

Initially. nsmes  of clients (TB cases) were noted. to avoid 

omissions and duplications. Computerized data from the Registry 

were then analyzed without including names. The study analyzed 

population data and not specific cases. 



2 . 4 . 1  Central Tuberculosis Registry for Manitoba 

The primary source of data is the conputer and paper files 

kept by The Central Tuberculosis Registry. Under the Public 

Health Act .  al1  cases of tuberculosis are reportable to the 

Registry. There files are rnaintained for e a c h  individual. so that 

multiple reporting does not result i n  multiple files for the same 

person, 

The Central Tuberculosis Registry. is a division of the 

Tuberculosis Control Progran of Manitoba. 135 under the legislated 

control of the Sanatorium Board of Manitoba. The Ssnetor~'un 

Board of Manitoba A c t  1904. 136 set up a t h i r d  party delivery 

system for TB control. 136A37 The Board is funded by the Federal 

and Provincial governments. and private donations.135 The 

Registry is responsible for a centralized province wide system of 

TB control recording. 135 Anti-tuberculin drugs are distributed 

free of charge through the TB ~ e ~ i s t r ~ . l ~ *  The Respiratory Clinic 

is the referral centre for al1 TB cases and suspected TB cases 

for Manitoba.13* The TB Registry documents 100% of TB cases 

diagnosed i n  Manitoba.138 

The TB Registry form "Notification of a New Active or 

Reactive Tuberculosis Casew contains demographic. as well as 

clinical and microbiological data. The form was revised in 1990. 

to include: date treatment started. drugs presently prescribed. 

if the patient was a resident of a long-term care facility. if a 

Registered Indian patient lives on a reserve most of the time. 



method of detection. current chest X-ray results. and antibiotic 

resistance data .  (See Appendix A and B). 

2 . 4 . 2  Indian and Northern Affairs Canada 

The Registered Indian or "Status Indian" designation refers 

to individuals listed in the fndian Registry. as specified by the 

indian  AC@^ maintained by Indian and Northern bffairs Canada. 

The category of "Status Indian". is confirmed by a registered 

treaty number which is listed on the TB Registry form. 

Population statistics for Status Indians were obtained from 

Indian and Northern A f  f a i r s  Canada. 4 2  Their population data 

include a l 1  Manitoba Indians registered under the Indjirn A c t .  The 

number of Status Indians living on-reserve is counted by their 

own Manitoba band.140 This is updated every year. 

I t  is unlikely that someone eligible for the Status Indian 

category would not be registered as s u c h .  because of supports 

offered to this graup. These include uninsured health benefits 

( 0 .  g . glasses. prescription dtugs. dental work) 141 and f inancial 

assistance w i t h  post secondary education. 

In 1 9 8 5 .  B i l l  C-31 amended t h e  h d i u n  Act .  to reinstate 

Registered Indian status to certain individuals who had 

previously lost this status. The classification of Registered 

Indian was extended t o  some individuals who had previously been 

denied registration. ld2 This increased the Status Indian 

population beyond the natural rate of increase. thus increasing 

denominator data i n  the calculation of incidence rates.143 (See 

Table 1) 



Table 1 
Impact of Bill C-31 on the Status Indian population of Manitoba 

p a r  1 Original 1 Bill C-31 1 Combined 1 S increase 
population (al population (b) population ( b l a  100) 

1985 53172 1 1 1 4  54286 2 . 1 0  

1 
I 1 1 1 I 
Source: INAC population statistics; B i l l  C-31 opulation 
statistics. Indian and Northern Affairs Canada. i B 3  

2 . 4 . 3  Statistics Canada 

Population statistics for the general Manitoba population 

were obtained from the Census of Canada. Statistics Canada.ll 

Actua l  counts of the population were done by census in the years 

1 9 7 6 .  1 9 8 1 .  1 9 8 6 .  and 1 9 9 1 .  I n  t h e  years between t h e  Census 

counts. population is estimated annually. using information from 

the previous Census. Revenue Canada tax files. Citizenship and 

Immigration Canada. and various other sources. 40 

Socioeconomic indicators were assigned to individual cases 

through the use of data gathered by Statistics Canada. 1991 



Census. These indicators were used to evaluate data for the years 

1990 through 1994 only. Socioeconomic data are sveraged for each 

enurneration unit in Manitoba: these units correspond 

approximately with postal code areas. Postal code grouping shows 

a more accurate socioeconomic picture than large groupings such 

as health regions or districts. ld 4  

C o u n t s  of cases of tuberculosis meningitis. identified 

through International Classification of Disease ( I a - 9 )  code 

013.0. 145  were obtained from the Health Statistics Division of 

Statistics Canada. This was used for assessing the 

appropriateness of continued BCG vaccine. under the second IUATLD 

criteria. 

2 . 4 . 4  Manitoba Health 

Manitoba Health Services Commission [MHSC]. the provincial 

health insurance agency. provides free of charge to al1 residents 

of Mani toba those heal th care services d e f  ined under the Medical 

Csre A c t .  146 and supplementary services approved by the 

Province. ld7 Vir tually al1 residents of Manitoba are registered 

with this plan. W S C  is a major tabulator of population 

statistics in Manitoba. Counts are updated yearly. by noting of 

migration. births and deaths.14* 

2 . 4 . 5  Federal Prisons 

Correctional Services Canada (CSC) is responsible for 

Federal prisons throughout Canada. Manitoba has two Federal 

Correctional institutions. both located at Çtony Mountain. ldS 



Personal inspection was made of the on-site medical 

treatment facilities. Policies and procedures used in 

tuberculosis control for CSC were obtained from the Acting Chief 

of Health Care. thtough the Office of the Deputy Warden. Stony 

Mountaln Peni tentiary . 149 

The number of person-days by ethnic origin is not available 

through Correctional Services Canada computerized information 

system. only through paper records. 150 Determinat ion of person- 

days by ethnic origin was too labour intensive for this study. As 

well. North American Indian status is docurnented according to 

self-identified ethnic background and not by registration under 

the fnûian A c t . 1 5 0  therefore the prison population statistics may 

not be accurate under the criteria of Status Indian used for this 

study. 

2 . 1 . 6  Provincial Prisons 

Information regarding TB control programs and inmate 

population statistics for Provincial prisons were obtained by 

telephone interviews with personnel in the Department of Justice 

for the Province of Manitoba, Adult Corrections. and individual 

correctional institutes. 

"No Provincial correctional facilities were excludeci from 

this study because of high  turn over of the innate population. 

msking TB control programs d i f f i c u l t  to maintain. The Manitoba 

Centre for Youth with approximately 200 inmates. houses short 

term juvenile offenders: the Remand Centre with approximately 300 

inmates houses short term a d u l t  offenders. Both facilities are 



located in Winnipeg. Female a d u l t  short term offenders are housed 

at the Portage Correctional Institute and these h a v e  been 

included in the Portage population counts: the number of inmates 

is approximately 15 out of the total population of approximately 

5 0 .  151 

c 
2.5.1 Population Statistics 

Indian and Northern Affairs Canada ( I N A C ) .  Statistics 

Canada. and Manitoba Health Services Commission (MtiSC) population 

estimates were investigated as possible denominator data to 

calculate rates and proportions of TB cases in t h i s  study. 

Considerations when selecting population counts for 

denominator data used for calculating TB incidence rates and 

proportions for both Status Indian and t h e  general population 

were: a) accuracy: b) accessibility: c )  compatibility. 

Stat i s t ics  Canada 

The Statistics Canada Census is conducted every five years. 

when every household is polled. In recent years. accuracy of 

population counts were estirnated to be as high as 99%.lS2 The 

census can be considered the gold standard for population counts. 

Post-census populations are estimated using several highly 

reliable government sources of information, 

Although C e n s u s  population statistics may be considered the 

gold standard for the general population. it cannot be considered 

so for the Registered Indian populat ion.  Starting in 1981. the 

categories of Status Indisn and other Aboriginal groups were 



documented according to self -ident i f ied ethnic background. 153 In 

1981. the C e n s u s  Canada count of Status Indians in Canada was 

82.4% of the INAC count. Response to the census w a s  r e c o r d e d  from 

al1 Manitoba reserves.153 Although this method of determining who 

is an Indian may be more accurate than  registration number. for 

tha purpose of t h i s  study only Registered Indians are  considered. 

In the Statistics Canada 1991 Census ,  several First Nations 

were not (for various reasons) included either in part or in 

total.lS4 (MSB-education) These  were: Cross Lake (19C). Gambler 

(63). Gillam. Highrock (199). Lizard Point (62). Long Plain ( p a r t  

6). Nelson House ( 1 7 0 A  a n d  1 7 0 8 ) .  Roseau Rapids ( 2 A ) .  Roseau 

River ( 2 ) .  Shoal Lake ( p a r t  4 0 ) .  The Pas (21B and 21C). Valley 

River [ 6 3 A )  . 154 

There is an overlap of unknown proportion between the 

Registered Indian population and the self-identified M6tis 

population. Statistics Canada C e n s u s  population counts were used 

for the MBtis population. Although these statistics may not be 

highly accurate they were used because they are the only 

population statistics available for the Mdtis population. 

Statistics Canada population data was used to calculate 

incidence rates for the general population because it used a 

census which i s  considered to be highly accurate. The information 

is published in detailed form and is compatible with the data 

needed for this study. 



IndYsn snd Nbrthern A Mirs anada f IMC/ 

When determining Status Indian origin. this study used the 

criteria for Registration under the Indian A c t .  the same a s  used 

by INAC for their population data. 

A contentious aspect of the INAC data is that it does not 

consistently count Status Indians fram other provinces who live 

in Manitoba. or delete Manitoba Status Indians living outside of 

this province. INAC on-reserve population statistics are 

dependant on Band membership counts conducted by each individual 

Band. Local enumerators may know i f  a Band mernber has left the 

reserve. and they may not know i f  a new conununity member is from 

another reserve . l d O  

Despite these issues. the INAC population statistics were 

used as denominator data when calculating TB incidence rates of 

Status Indians. This data is compatible with the study. and i t  is 

considered the most representative of population statistics 

available because i t  includes al1 Indian Bands in Manitoba. INAC 

population statistics are calculated and published on an annual 

basis. Error in counts is considered to be random. 

Mani tobu Heal th S ~ r v i  c w  Comw~*ss~'on 

Manitoba Health Services Commission (MHSC) covers virtually 

everyone who is a resident of Manitoba. The population registers 

with this program because of the free health care it provides. 

MSC population statistics are calculated yearly taking into 

consideration numbers for migration in and out of the province. 

and for births and deaths. WSC counts are usually higher than 

actual numbers. because they hold records of people who have left 



the province. An a u d i t  between 1 9 7 9  and 1981 removed 2 7 . 0 0 0  names 

from the registry. Presently. i f  there is no MHSC activity in 2 

years. an enquiry by mail is sent: i f  no answer is received. the 

person is considered not to be in the pr0vince.14~ while in fact  

they may j u s t  not have had any need for medical service and could 

not be reached by mai 1 . 

The MHSC population counts were not ured. because they 

showed the highest potential for inaccuracy. but were considered 

as denominator data for completeness of examination of al1 

available pertinent data bases. 

The possible exception to this may be the population counts 

for Status Indians in the age group O through 4 years. Most 

babies in Manitoba are born in hospital. and they will likely be 

documented as Status Indians i f  one or both of their parents are 

Registered. These  b a b i e s  are not .  however. automatically 

registered with INAC. and must be registered by a parent. 

sometimes years af ter they are b c r n .  140 

The impact of this la te  registration of babies is unknown. 

therefore MHSC population statistics for this age group were not 

considered. 

2 . 5 . 2  TB Registry forms 

Not al1 of the information found on the "Notification of New 

Actlve and Reactive niberculosis Case" forrn for the TB Registry 

was used. Emphasis was on demographic data related t o  possible 

tisk factors. microbiological data. drug resistance because of 



its implication on TB control. and BCG status - to evaluate that 

aspect of TB control. 

Of the demographic information. ethnic origin. sex. age, 

postal code. and geographic location were selected. C l i n i c a l  data 

include site of disease and BCG status. Bacteriological data 

includes bacillary status. and drug resistance. 

The Manitoba Central Tuberculosis Registry uses the 

definition of a tuberculosis case as set out by The Canadian 

Tuberculosis Report ing System. It is as follows: 155 

1) cases with h3/cubacterium tuberculosis complex 

demonstrated on culture. 

or 

2 )  cases with significant symptoms even without bacterial 

proof (preferably wi th  a significant tuberculin 

reaction), such as: 

a )  chest X-ray change compatible with a c t i v e  

tuberculosis. including idiopathic  pleurisy with 

effusion 

b )  clinically active non-respiratory tuberculosis 

(meningeal. bone. kidney. e t c . )  

c )  pathologic or post-rnortem evidence of active 

tuberculosis. 

An incidence case is any case o f  tuberculosis diagnosed 

during the study period. Incidence rates per year w i l l  be based 

on cases diagnosed in that year. This vil1 include cases not 

previously diagnosed (new active case) and previously diagnosed 

cases that were agaan diagnosed after a period of inact iv i ty  



(reactivated case). In each year. the portion of the population 

n o t  diagnosed with TB in that year is deemed to not have TB. 

For microbiological analysis of sputum. the classifications 

of "pulmonaryN was examined. They are as f o l l o ~ s ~ ~ ~ :  

011 pulmonary tuberculosis 

011.0 of lung. infiltrate 

011.1 of lung. nodular 

011.2 of lung with c a v i t a t i o n  

011.3 of bronchus (excludes 012,2) 

011.4 fibrosis of lungs 

011.5 bronchiectasis 

011.6 pneumonia (any form) 

011.7 pneumothorax 

011.8 other specified pulmonary 

Drug resistance is defined as antibiotic resistance to one 

or more anti-tuberculin drugs. as shown on an initial positive 

cul ture . 156 

1]119YOgtuph~*c 

On the TB Registry forms e t h n i c  origin included Registered 

Indian. Unregistered Indian or Mdtis. Inuit. and Other. 

Sex stratified by male and fernale is self explanatory. 

The age groups at time of diagnosis are: 0-4. 5-14. 15-34. 

35-64. 6 5 + .  The rationale for this grouping is as follows. 

The age category of children under 5 years ( 0 - 4 )  was 

selected for the BOO analysis. It i s  generally accepted that BûG 

helps prevent cneningitie and miliciry TB in children. 29 and 



children < 4 years are more likely than those > 4 years to have 

disseminated d i s e a s d 6  

The second age category of 5 through 14 years ( 5 - 1 4 )  was 

selected because young people tend to have a low incidence of 

tuberculosis: they now live through time when there is less TB 

atound. and in the few years of their l i f e  had relatively low 

risk of exposure to TB. In the  United States.  1963-1986. this age 

group showed the highest average percentage annual decline in TB 

incidence. z o  

The 15  to 34  years age group ( 1 5 - 3 4 )  is considered a marker 

for TB associated with HIV/AIDS infection. An increase in TB 

relative to the foreign-born. or a shift of older to  younger 

cases. may be associated with ~ 1 ~ . 2 0 & 5 9  In Manitoba. young adults 

have had the highest numbers of documented HIV infection. 123 

In Manitoba. the 20 to 39 years age group ( 2 0 - 3 9 )  shows the 

highest prevalence of H I V A I D S .  This age group was also analyzed 

to determine a passible association between the spread of 

H I V A I D S  and tuberculosis . 123 
The age of over 65 years ( 6 5 + )  was atbitrarily chosen as an 

elderly population. because this i s  an age comnonly designated as 

"senior citizen". Old age is a risk factor for tuberculosis. 

because these Canadians have lived during a time when TB was more 

prevalent than now and therefore there was more risk of 

exposure. 5 8  Also.  wi th old age there is lowered resistance t o  

disease. 3 

The 35 to 64 year age group (35-64) is a rem8ining group. 

added for rompleteneas. to cowr al1  aga groups. 



Age at diagnosis is obtained by subtracting date of birth 

from date of diagnosis. Months are expressed as a portion of a 

year. Missing month variables were deal t  with as if the subject 

was born in June .  

Cornparison between Status Indians living on Indian reserves 

(on-reserve) and those not living on a reserve (off-reserve) was 

also made. to see whether geographic location and health care 

agency made a difference in incidence of tuberculosis. Those 

Status Indians designated by INAC as living "On Crown Lands" were 

included in the on-reserve category. because most in this 

category are overflow from reserve land. or have created a 

communi ty wi thout off icial reserve status. 15' These cornparisons 

were done for the time period 1990 through 1994 only; on/off 

reserve data was not gathered before this tirne. 

The on-reserve Status Indian population was stratified by 

Federal primary care treatment services and Provincial primary 

care treatment services. Federal service includes Medical 

Services Branch (HSB) Nursing Stations. Band run health care 

facilities. and two Federal hospitals. Provincial service 

includes Health Stations. which supply public health and first 

aide. run by Manitoba Health. and Provincially run hospitals. 

Status Indians living in a comunity with primary care service 

provided by the Federal Government are considered to use Federal 

Government primary care: those living in comunities with 

Provincial service are considered to be users of Provincial 

service. (See Appendix C ) .  



Medical Services Branch categories for location are as 

foilows: Type 1 - remote isolated [nu road access. minimum 

communication service): Type II - isolated (no road access): Type 

III - semi isolated (road access to nearest physician service is 
greater than 90 km): Type IV - non isolated (road access to 
physician service less than 90 k m )  . I s8  Type 1 and Q p e  II were 

considered to be remote, v p e  III and Type IV were considered to 

be non-remote. 

The incidence of TB infection is difficult to determine in 

the Status Indian population. as tuberculosis skin testing is no 

longer performed in Manitoba. When skin testing is used. Ba; 

renders the results difficult to interpret. 

The incidence of TB infection was estimated using the 

following formula : 
annual incidence of x annual rate of = annual incidence 
of new TB infection progression from of primary 'Ig 

primary infect ion cases (disease ) 
to disease 

(a l  ( b  ( c  1 

For determination of variable c. the mean nuniber of primary 

TB cases per year. per 10.000 population. averaged over a 5-year 

period was used. 

The Number Cruncher Statistical System (NCSS] software was 

used for al1 statiatical analysis. The Cmntral Tuherculosis 



Registry ASCII text files were imported i n t o  t h e  NCSS format. In 

a l 1  cases. significance was assessed a t  the 0 . 0 5  level. 



CHAPTER 3 

RESULTS AND DISCUSSION 

3.1.1 Overall TB incidence rates by population 

Over the study period 1975 through 1994. the TB incidence 

rates in Manitoba have decreased significantly. Using simple 

h a s t  squares linear regression analysis. the total Manitoba 

population rate decreased by 0.6 cases/100.000 people per year 

(p<0.000). TB rates in the two high r i s k  populations for TB also 

decreased. the S t a t u s  Indian population by 5.0 (p=0.001) per year 

and the immigrant population by 0.6 per year (p<0.000). (See 

Table 1) . 
Using linear regression analysis with incidence rate ratios 

as the dependant variable. the gap between the incidence rates of 

the Status Indian versus the total Manitoba population has not 

changed significantly over the 20-par  period. However. with a p= 

0 . 0 5 2 2 ,  the gap was estimated to have narrowed by a rate of 0.09 

per year. Given the small n (20) thls may be suggestive of a 

narrowing of the incidence rate gap between the two populations. 

with a relatively greater decrease in the Status Indian incidence 

rate. The gap between the immigrant versus the total Manitoba 

population incidence rates has increased by 0.04 per year 

(p=0.0025). due t o  a slower decline in TB incidence in the 

immigrant population. (See Table 2 ) .  

Mean annual tuberculosis incidence rates for the total 

Manitoba population was 13.7/100.000. for the Status Indians 



population 8 7 . 9 / 1 0 0 . 0 0 0 .  and for immigrants 25.8/100.000 over the 

study period. (See Table 2). 

The Registered Indian population of Manitoba has more than 

doubled over the 20 year study period. from 41.187 in 1975 to 

86.982 in 1 9 9 4  . 4 2  Part of t h i s  growth is due to the impact of 

Bill C-31, an amendment to the Indian Act in 1985 that allowed 

registration of people not previously eligible for registration. 

and reinstatement of registration under the ~ c t l ~ ~ .  This resulted 

in the sudden increase in the baseline population and along with 

a higher birth rate. has resulted in an increase in the 

proportion of Registered Indians (a high-risk group for 

tuberculosis) in the Manitoba population (4.01% in 1975. 7 . 6 9 %  in 

1 9 9 4 ) .  

ûver the same time period. the non-Aboriginal population has 

increased only 6%. from 9 8 5 . 7 1 3  in 1975 to 1.O44.118 in 1 9 9 4 4 0 .  

The immigrant population has decreased in number and in 

proportion t o  the total Manitoba population over t h e  same period. 

from 147.308 ( 1 4 . 3 4 %  of the Manitoba population) in 1975 to 

1 3 8 . 5 9 5  ( 1 2 . 2 5 % )  in 1994. 41 



Table 2 
TB cases. incidence rates' and rate ratios, for Status 

Indian. immigrant. and total Manitoba population.  1975-1994. 
b 

Total * 

year 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1 9 8 2  

' 1983 
L 

1 9 8 4  

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 
I 

O -  t 9 ~ 2  ' 

' 1994 

mean 

+ Incidence 

Sta tus  Indian * "  

* Total opulation and immigrant population incidence rates basa 
on gtatistics Canada p o p u l a t m n  statistics 

" Status Indian incidence rates based on INAC population 
statistics. 

I 
case 

1 9 5  

2 0 2  

172 

176 

181 

172 

1 4 9  

1 5 3  

208 

1 8 1  

147  

1 3 3  " 

126  

112 

9 7  

92 

101 ' 

88 

a - r  t n7 

115 

1 4 5 . 4  

Immigrant* 

rate' 

19.0 

1 9 . 8  

16.5 

1 6 . 9  

1 7 . 4  

1 6 . 6  

1 4 . 5  

1 4 . 6  

1 9 . 6  

1 6 . 9  

1 3 . 6  

1 2 . 5  

1 1 . 4  

1 0 . 1  

8 . 8  

8 . 3  

9 . 2  

7 . 9  

Q e; 

1 0 . 1  

rates pet 

1 
case 

5 3 

5 3 

5 0  

5 O 

6 3 

46 

39 

5 4 

9 3 

60  

45  

38 

4 4  

3 1 

29 

25 

3 4  

30 

48 

60 

r 4 7 . 3 Ï T 3  

1 0 0 . 0 0 0  

ra te f  

128.7 

-125.3 

115.3 

112.0 

137.3 

9 7 . 2  

80.1 

108.1 

181.0 

115.3 

8 2 . 9  

67.3 

72.2 

4 8 . 2  

4 3 . 5  

3 4 . 9  

4 4 . 8  

3 7 . 6  

5 7 . 9  

6 9 . 6  

population 

case 

4 3  

4 4  

4 6  

3 8  

4 6  

4 3  

4 9  

3 5  

4 2  

4 0  

39 

3 9 

3 2  

3 3 

3 2 

27 

34 

28 

21 

3 1 

37.4 

I 
X R  

'. 6.8 

6.3 

7 . 0  

6.6 

7 . 9  

5 . 9  

5 . 5  

7 . 4  

9.3 

6 . 8  

6.1 

5 . 3  

6.3 

" 4 . 8  

5 . 0  

4 . 4  

3 . 0  

5 . 0  

6 . 4  

6 . 9  

6 . 2  

rate' 

.29.2 

29.9 

31.2 

2 5 . 8  

31.2 

2 9 . 4  

33.5 

' 2 4 . 0  

2 8 . 8  

' 2 7 . 4  

2 7 . 4  

2 7 . 4  

' 2 2 . 5  

2 3 . 2  

2 2 . 5  

' 1 9 3  

2 4 . 5  

2 0 . 2  

1 5 . 2  

2 2 . 4  

2 5 . 8  

RR 

1 . 5  

1.5 

1.9 

-. 1 . 5  

1 . 8  

1 . 8  

2 . 3  

1 . 6  

1 . 5  

1 . 6  

2 . 0  

2 . 2  

2 . 0  

2 . 3  

2 . 6  

2 , 4  

2 . 7  

2 . 6  

1.6 

2 . 2  

2 . 0  



3.1.2 TB incidence rates and trends by age group 

TB incidence may not change at the same rate in a l 1  age 

groups. TB rates were stratified by age group and analyzed. 

Table 3 
Total TB incidence rates' in Manitoba, 

by age group. 1 9 7 5 - 1 9 9 4  
L 

year 

1975 

1976 

1977 

1978 

1979 

1980 
- 

1981 

' 1982 

1983 

1984 

' 1985 

1986 

1987 

1988 

1989 

1990 

1991  
, 

92 

1993 

' 1994  

mean 
li 

+cases 

0-4 

16.6 

18.2 

8 . 5  

8 . 6  

1 7 . 5  

5 . 1  

9 . 1  

7 . 7  

6 . 3  

1 0 . 0  

1 1 . 2  

5 . 0  

2 . 4  

2 . 4  

6 . 0  

4 . 8  

5-14 

1 3 . 4  

9 . 3  

7 , 8  

7 . 4  

13.6 

7 . 3  

8 . 7  

- 3 . Y  

2 3 . 6  

14.3 

3 . 5  

5 . 1  

2 . 5  

3 . 1  

1 . 9  

O .  6 

15-34  

14.5 

1 8 . 0  

1 4 . 5  

1 7 . 9  

1 5 . 4  

1 6 . 2  

1 2 . 9  

1 4 . 5  

1 8 . 1  

1 5 . 3  

1 3 . 1  

I l .  5 

1 1 . 7  

8 . 1  

9.3 

7 . 8  

3 . 6  

4 . 8  

4 . 8  

7 . 9  

9 . 4  

13.6 

7 . 4  

1 5 . 2  

' 35-64 

2 3 . 5  

2 1 . 9  

2 0 . 1  

" 2 0 . 0  

1 8 . 7  

19.6 

15.5 

1 3 . 5  

18.1 

1 3 . 2  

11.6 

16.1 

1 4 . 8  

11.7 

9 . 8  

IO. O 

9 . 4  

per 100.000 population 

0 . 6  

1.2 

6 . 2  

6 . 9  ' 

2 0 . 7  

1 7 . 2  

2 4 . 9  

2 4 . 8  

4 . 8  

7 . 5  

1 0 . 8  

1 2 . 6  

65+ 

3 2 . 6  

3 7 . 5  

32.6 

2 5 . 6  

2 4 . 9  

29.3 

2 7 . 9  

'. 3 6 . 1  

3 0 . 7  

2 7 . 8  

2 0 . 3  

1 9 . 4  

1 0 . 0  

2 4 . 1  

1 4 . 0  

1 5 . 8  

7 . 9  

9 . 5  

1 0 . 1  

1 3 . 7  

5 . 9  

1 0 . 9  

1 0 . 1  

1 3 . 9  

. t o t a l  

19, O 

' 1 9 . 8  

1 6 . 5  

1 6 . 9  

1 7 . 4  

1 6 . 6  

1 4 . 5  

1 4 . 6  

1 9 . 6  

1 6 . 9  

1 3 . 6  ' 

1 2 . 5  

1 1 . 4  

1 0 . 1  

8 . 8  

8 . 3  

9 . 2  

20-39 

1 8 . 5  

2 3 . 0  

1 8 . 5  

1 7 . 6  

1 7 . 4  

1 6 . 3  

1 3 . 3  

13.3 

' 1 7 . 5  

1 6 . 2  

1 2 . 8  

1 2 . 6  

10. O 

1 0 . 7  

9 . 7  

1 0 . 4  



Table 4 
Status Indian TB Incidence ~ a t e s '  in Manitoba. 

by age group. 1975-1994 

+cases per 100,000 population 

year 

1975 

1976 

1977 

1978 ' 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992  

1993 1 

There is variability in the TB incidence rates from year to 

year. This could be due to delayed case reporting. causing cases 

0-4 

132.5 

101.4 

3 4 . 5  

1 0 1 . 0  

1 1 5 . 9  

3 1 . 8  

6 1 . 8  

7 6 . 8  

6 0 .  O 

8 3 .  O 

7 7 . 2  

1 4 . 7  

O 

1 7 . 7  

1 8 . 6  

17. O 

3 6 . 7  

O 

3 1 . 6  

from one p a r  to be reported in the following year. Another 

possibility is the small population in each age group (small 

1994 

mean 

denominator) allows for a high  variability. 

5-14 

1 2 7 . 3  

117.7 

7 2 . 2  

5 7 . 1  

1 0 6 . 4  

4 9 . 5  

42.5 

35.5 

212.2 

1 0 5 . 9  

41.8 

40.7 

1 9 . 6  

18.3 

6.1 

6.1 

5 . 9  

O 

5 . 5  

2 8 , 4  

5 2 . 0  

35-64 

193.1 

86.4 

238.6 

177.2 

263.6 

127.1 

61. O 

210.9 

202.7 

140.8 

103.1 

114.1 

1 2 7 . 2  

91.9 

71.2 

61.4 

57.0 

1 0 1 . 9  

137,8 

- 15-34 

96.5 

1 2 6 . 4  

120.7 

121. O 

103.2 

121.3 

82.7 

110.5 

166.2 

1 2 5 . 5  

91.8 

5 5 . 7  

7 9 . 3  

4 0 . 6  

46.1 

3 1 . 4  

5 0 . 6  

1 6 . 4  

51.3 

3 0 . 3  

5 5 . 1  

8 4 . 4  ' 

1 3 2 . 6  

6 4 . 8  

8 5 . 1  

65+  

1 2 8 . 5  

3 8 0 . 0  

1 2 3 . 3  

' 2 4 3 . 9  

2 3 9 . 7  

294.3 

5 1 9 . 6  

2 8 0 . 7  

' 4 4 2 . 2  

5 2 . 5  

1 5 3 . 4  

2 8 6 . 4  

261.6 

163.8 

152.8 

186.9 

2 0 9 . 4  

2 5 8 . 7  

1 8 4 . 8  

371.1 

246  7 

total 

128.7 

125.3 

1 1 5 .  3 

112.0 

X 3 7 . 3  

9 7 . 2  

80.1 

1 0 8 . 1  

181. O 

1 1 5 . 3  

8 2 . 9  

67.3 

7 2 . 2  

4 8 . 2  

4 3 . 5  

3 4 . 9  

4 4 . 8  

3 7 . 6  

5 7 . 9  

20-39 

' 116.4 

120.2 

.' 132.3 

109.5 

' 1 1 2 . 4  

114.4 

86.3 

102.4 

181 . O  

134.8 

92.1 

5 9 . 4  

9 6 . 6  

4 4 . 2  

4 5 . 8  

40.7 

' 4 4 . 7  

2 4 . 9  

8 5 . 6  

6 9 .  O 

8 7 . 9  

7 2 . 7  

9 0 . 8  



A relatively low incidence rate in one year followed be a 

relatively high incidence rate in the next year is suggestive of 

delayed recording of TB cases to the following year. This did 

occur in some years. Arbitrarily. a greater than two fold change 

in incidence rate from one year to the next was examined. This 

greater than  two fold increase occurred in age group 5-14. year 

1982 (3.7) ta 1 9 8 3  !2?.6) and 1 9 9 3  ( 1 . 2 )  to 1994 (6.2). (See 

Table 4 ) .  

However. more often. a greater than two fold decrease in 

incidence rate was seen from one year to the next . This occurred 

twice in the 0-4 age group. twice in the 5-14 age group. and once 

in the 15-34 age group. It is unlikely that this could be due to 

a case being recorded in the previous p a r  (TB case recorded 

before it happens). (Sae Table 4). 

Greater variability was shown in the two youngest age groups 

which had the lowest and third lowest mean populations: 81.387 

(7.6% of total population) for the 0-4 age group and 164.842 

(15.3% of total population) for the 5-14 age group. It is likely 

the variability in incidence rates is due to actual variability 

in cases per year and possibly due to the relatively small 

populations in these age groups. 

In the Status Indian populations a greater than two fold 

dif ference in TB incidence rates from one year to the next was 

seen 20 times in the data as opposed to seven times in the total 

Manitoba populations. In 10 out of the 20 incidence there was a 

greater than two fold increase: in 10 out of 20 times the change 

was a decrease. The Status Indian populations in each age group 



are smaller than the total populations in the corresponding age 

groups (smaller denorninator) which is the more likely reason for 

the variability. In the total Status Indian population there were 

no greater than two fold changes from one year t o  the next. 

To analyze within population incidence rates. by age group. 

over time. a linear regression mode1 was used. The results are 

summarixed in Table 5 .  

Table 5 
Linear regression analysis of TB incidence rates 

Status Indian and total Manitoba population. 
by age group .  1975 through 1 9 9 4 .  

1 total population Status Indian 

- -- -- 

TB incidence rates decreased significantly in the total 

Manitoba population. in al1 age groups. In  the Status Indian 

population. incidence rates decreased significantly in al1 age 

groups with the exception of the oldest age group ( 6 5 + ) .  This 

indicates that TB incidence rates in the oldest people. in the 

Status Indian population. are not changing. With an intercept 

( i n c i d e n c e  at year 1 9 7 5 )  of 260.50 (p -0 .0001) .  it almost two 

ag* 
group 

0-4 

5-14 

15-34 

35-64 

65+ 

Total 

inte 
cept 

1 3 . 4  

1 2 . 4  

1 7 . 7  

2 2 . 1  ' 

3 3 . 4  

1 9 . 5  

p 

< . O 0 1  

< .O01 

< . 0 0 1 ' - . 5 4  

< . O 0 1  

< . O 0 1  

< , O 0 1  

slope 
for 
year 
- . 5 8  

0 . 5 8  

- . ? 1  

0 . 9 1  

- . 6 1  

1 

p 

< . O 0 1  

.O07 

< . O 0 1  

< . O 0 1  ' 

< . O 0 1  

< . O 0 1  

i n t e r  
cept 

9 8 . 9  

1 1 0 . 9  

1 3 2 . 5  

1 8 9 . 9  

2 6 0 . 5  

1 3 5 . 4  

p 

( . O 0 1  

< . O 0 1  

< . O 0 1  

< . O 0 1  

< .O01  

~ 0 0 1  

slope 
for 
year , 

- 4 . 9 3  

-5.8'7 

- 4 . 9 9  

- 6 . 0 4  

- 1 . 4 6  

- 4 . 9 6  

p 

<.O01 

.O02 

< . O 0 1  

. 008 

. 7 5 4  

~ 0 0 1  



times greater than the intercept for the total Status Indian 

population (135.4. p < 0 . 0 0 0 ) .  This indicates that the oldest 

people in the Status Indian population are a h i g h  risk age group 

within a high risk population. 

TB incidence rate proportions by age group. 

TB cases occurring in young children is a marker for new 

transmission within a cornmunity. because young children are 

unlikely to develop reactivated disease from previous infection. 

Conversely. cornmunities where the burden of disease is found 

primarily in older age groups may indicate little new 

transmission. if cases represent reactivated disease in oldei 

people and i f  they are diagnosed and treated prior to becoming 

significantly infectious to others. 

HIV/AIDS infection has been w d l  documented as a risk factor 

for TB reactivation and progression from primary infection to 

d i ~ e a s e . ~  An increase in tuberculosis in the young adult age 

group may be considered a sentinel marker for HIV/AIDS in the 

popula t ion. Z o  Young adul ts have the highest recorded incidence 

rates of HIV/AIDS infection in Manitoba.123 as well as in the 

rest of Canada and the United States. 159*  l 6 O *  161* 162 In Manitoba. 

documented HIV infection and AIDS has its concentration in the 20 

through 39 year age group. 123 

Population incidence rates in these four age groups compared 

to  a l 1  age groups were analyzed by linear regression. with the 

rate ratio. age group/all ages. as the dependant variable. The 

results are summarized in Table 6 .  



Table 6 
Linear regression analysis of TB incidence proportion 

by age group. within populations. 1975  through 1994. 

I 1 to ta l  population 1 Status Indian I 

The TB incidence rate in the youngest age group [ O  through 4 

years) has increased significantly. compared to the total rate. 

over the 20-year study period for both  the  total Manitoba 

population (slope 0 . 0 1 4 .  p=0.014)  and the Status Indian (slope 

0.024. p = 0 . 0 3 5 ) .  This indicates the possibility of increased new 

transmission in both populations. The mean i n c i d e n c e  rate rat io  

for this age group by population was 0.562 for total  Manitoba 

and 0 , 5 4 3  for Status Indians. 

The TB incidence rate in the oldest age group ( 6 5 +  years) 

has not changed significantly. compared to the total rate. over 

the 2 0 - p a r  study period for the total Manitoba population. In 

the Status Indian population. the incidence i n  this age group has 

increased significantly compared to  the total (slope 0.171. 

p = 0 . 0 0 6 5 ) .  This may indicate a increase in reactivated disease. 

However. the population count in this age group is small (man  

2116)  and t h e  trend is over only 20 years. The mean incidence 

rate ratio for the 65+ age group. for t h e  total Manitoba 

Slope 
for 
year 

. O 1  

-.O1 

. O0 

. 02 

p 

< .O01 

< .O01 

< .O01 

c . O01 

1 

Ag0 
U U l U  
total  

0-4 

25-34 

20-39 

65+ 

inter 
CePt 

. 7 0  

.92 

1.01 

1 . 6 7  

1 

p 

, 0 1 4  

. 8 6 1  

,818 

, 1 4 5  

inter 
cep t 

. 7 7  

1 . 0 2  

1.00 

1 . 6 4  

p 

< .O01 

(.O01 

< , O 0 1  

. O17 

slope 
for 
year 

0 2  

I 

p 

.O35 

- .O1  l.285 

.O0 

.17 

. 5 8 9  

. O07 



population was 1.853. for the Status Indian population it was 

3.267. 

A communal lifestyle as practiced in the Aboriqinal 

population. where extended family live together in the same 

household. may provide an environment in which TB is more easily 

transmitted. compared to the non-Aboriginal Manitoba population 

where nuclear families are more cornmon. 

The TB incidence rate for the young adult age group (15 

through 34 years) has not changed significantly. compared to the 

total rate .  over the 20-year study period for the total Manitoba 

population or the Status Indian population. The mean TB rate 

ratio (15 through 34 years/all ages) for this period was 0.923 

for the total Manitoba population and 0 . 9 5 2  for the Status Indian 

population. 

The TB incidence rate for the younq a d u l t  age group which 

has the highest incidence of AIDSAIV (20 through 39 years) has 

not changed significantly. compared to the total rate. over the 

20-year study period for the total Manitoba population or the 

Status Indian population, The mean TB rate ratio (20 through 39 

years versus al1 ages). for this period was 1.033 for the total 

Manitoba population and 1.021 for the Status Indian population. 

This suqgests that HIV/AIDS may not have been a major factor in 

the epidemioloqy of tuberculosis in Manitoba over the study 

period . 
It is unknown how many TB cases had HIV or vice versa 

because HIV was not reportable until 1999. not al1 TB cases were 



tested for HIV. and if they were tested the result may not have 

been recorded by the TB Registry. 

3.1.3 TB rates and trends by age group and sex 

To analyze within population incidence rates for each sex. 

by age group. over time. a linear regression mode1 was used. The 

~ S U ~ S  are summarized in Table 7 and Table 8 .  

Table 7 
Linear regression analysis of TB incidence 

by se%. within the total Manitoba population. 1975 through 1994. 

l ( male 1 female 
I 

1 age group slope for 
1 

35-64 

65+ 

total 

p value 

~ 

- 0 . 8 2  

- 1 . 4 4  

- 0 . 6 2  

year 
p value 

4 0.001 

O. 035 

<O.OOl 

1 

d o pe for 
year 

(0 .O01 

(0.001 

(0.001 

- 0 . 6 2  

- 0 . 4 7  

- 0 . 6 0  



Table 8 
Linear regression analysis of TB incidence by 

sex. within the Status Indian population. 1975 through 1994. 

male fernale 
; 

age group d o p e  for p value slope for 
year year 

total  - 4 . 6 4  ( 0 .  O01 - 5 . 2 5  

p value 

The TB incidence rates have been decreasing significantly in 

the total Manitoba population. for both males and females. in al1 

age groups. [See Table 7 ) .  

In the Status Indian population t h e r e  was no significant 

decrease in incidence rates in the 35-64 years age group males: 

and the 65+ years age group. males and females. This indicates 

that t h e  TB incidence rates for the oldest people in the Status 

Indian population. both male and female have not significantly 

changed over time. (See Table 8) Within population cornparison 

of TB incidence. female versus male. by age group. were analyzed 

over time. using a linear regression model. The dependant 

variable is t h e  rate ratio of fernalemale  incidence rate. The 

results are surnmarized in Table 9 .  



Table 9 
Linear regression analysis of TB incidence rate ratios. 

female/male, within population. 1975 through 1994.  

femalwmale 
I 

In the total Manitoba population. the ratio of female to 

total  

male TB incidence rates. have not changed significantly. in any 

age group. over the 20-par study period. 

In the Status Indian population. this incidence rate ratio 

has not changed significantly in any age group. with t h e  

total population 

exception of the age group 15 through 34 years. In this age group 

the female incidence rates are increasing significantly relative 

to male incidence. (See Table 9). 

Between population cornparison of TB incidence by age group 

and sex were analyzed over time. using a linear regression model. 

The dependant variable i s  the incidence rate ratio of Status 

Indiawtotal Manitoba. by sex and age group. (See Table 10). 

Status Indian 

age group 

0-4 

( - 0 . 0 1  

i 

slope for 
year 

O .  06 

0 . 3 6 8  

p value 

0 . 2 6 4  

< - 0 . 0 1  O .  909 

slope for 
year 

- 0 . 0 5  

p value 

O .  4 2 2  



Table 10 
Linear regression analysis of incidence rate ratios 

by sex. between population. by age group 1975  through 1 9 9 4 .  

1 Status Indian 1 male 1 fernale 

age group 

0-4 

5 -14  

15-34  

Between population cornparison of TB incidence rates by sex. 

have not changed significantly, over the 20-year study period. 

with the exception of males in the 1 5  through 34 years age group. 

In this case the Status Indian male rate has decreased 

significantly faster than the total male incidence rate in this 

age group. 

35-64 

65+  
L 

total  

3 . 1 . 4  TB incidence rates on-reserve versus off-reserve. 

TB incidence rates based on DIAND population statistics 

indicate  lower TB incidence rates on-reserve than off-reserve for 

the period 1990 through 1994. Mantel Haenszel Chi square 13.96. 1 

d f .  p <  0.001. with a mean rate ratio. on-reserve versus of f -  

reserve. 0 . 5 9 .  (See Table 11). Prior to  1990. on-reserve and 

off-teserve designations for Status Indians had not been recorded 

by the TB Registry. 

slope for 
year 

-0.30 

-0.22 

- 0 . 2 4  

O .  12 

0.18 

- 0 . 0 8  

p v a l u e  

0. 136 

O .  075 

0.006 

slope for 
year 

- 0 . 2 4  

- 0 . 2 5  

-0.06 

O .  301 

0 . 3 1 7  

O .  064 

-0,12 

0.39 

-0.09 



Table 11 
Cornparison of Status Indian TB rates' 

on-reserve versus off-reserve, 1 9 7 5  through 1 9 9 4 .  

1 On-reserve 1 Off-reserve 1 RR 1 M-H 
1 1 I I 

Year cases pop rate cases pop rate On/ C h i  
off 

1990  11 52013 2 1 . 1 5  1 4  19666 7 1 . 1 9  0.30 0.001 

+cases per 100.000  population 

The population counts (denominator data)  are submitted ta 

DI- by individual Bands. Local recorders of these counts may 

not know if someone has left the community or returned to the 

community. It is probable that these counts would err on the side 

of overestimation of on-reserve numbers. because funding for some 

reserve services is calculated on a per capita basis. 163 

A deflation of on-teserve population counts by 17% (and a 

corresponding increase in off-reserve counts) would result in a 

convergence of incidence rates in the two groups (mean rate ratio 

1.00). Thus it seems likely that Tg rates off-resetve are higher 

than on-reserve presuming that possible inflation of on-reserve 

population statistics is Less than 17%. 



Trends in TB incidence rates for both on-reserve and off- 

reserve Status Indian populations were not noted because of the 

short tirne period (1990 through 1994) of the d a t a .  

On-reserve versus off-reserve TB incidence comparisons may 

be considered as rural versus urban comparisons. Most Status 

Indians living off-reserve live in urban areas. while al1 of the 

reserves are considered to be rural. (See Methods), 

The difference between on-reserve and off-reserve (urban and 

rural) TB incidence rates may reflect the migration of those with 

greater risk factors to urban areas .  As an example. people with 

end stage renal disease (a risk factor for tuberculosis) may move 

from a remote area where dialysis treatment is not available to 

an urban area where it is available and therefore increase TB 

incidence rates in urban areas. Houever, the lower mean annual TB 

incidence rate. 1990 through 1994. of the non-remote reserves 

(18.18 cases/100.000 population) compared to the remote reserves 

(64.83 cases/100.000 population). does not support this theory. 

(See Table 11). A l 1  of the non-remote reserves are within three 

and a half hours drive to a secondary or tertiary hospital (The 

Pas. Thompson. Brandon. or Winnipeg) where they can receive 

specialized care and still be able t o  live in their non-remote 

reserve home. Status Indians from remote reserves with special 

treatment needs would have to relocate to have these needs met. 

3.1.5 On-reserve Status Indian TB incidence rates by location 
and primary health care agency 

Geographic location is a r i s k  factor for exposure t o  

tuberculosis and may be a risk marker for development of disease. 



Tuberculosis spreads  in locations where people with infectious TB 

corne into personal contact with those who are susceptible. Many 

remote Indian reserves in northern Manitoba are characterized by 

risk factors for tuberculosis infection and disease. 

The type of primary health care services may affect access 

to treatrnent for tuberculosis and case finding efforts may Vary 

with health care provider. 

The Registered Indian population living on-reserve was 

further stratified by major primary h e a l t h  care provider - 
Federal versus Provincial. and by location - remote versus non- 
remote. (See Methods section for definition of remote and non- 

remote reserves). There is considerable overlap between these two 

variables. Most reserves that are considered t o  be remote have 

primary health care pravided by the Federal Government. while 

those that are considered to be non-remote are usually serviced 

by Provincial agencies. The most prominent exception to this is 

the large Peguis reserve (on-reserve population in 1994 was 2406) 

which is not remote. but has a Federal Government hospital. 

Status Indians living in a community with primary care 

service provided by the Federal Government are considered to use 

Federal Government primary care; those living in comunities with 

Provincial service are considered to be users of Provincial 

servi ce. 

There was a significant difference between the proportion of 

the population serviced by Federal primary health care versus 



Provincial primary health care. (chi2 1 6 9 5 . 6 .  19 d f .  p< 0 . 0 0 1 ) .  

There was no significant change however. in these proportions 

over the 20-par  period ( 1 9 7 5  through 1994). The mean proportion 

of Federal Government primary health care was 55.6%: for the 

Provincial Government it  was 44.4%. (See Table 12). 

There was a significant difference between the population 

proportion for remote versus non-remote reserves. [Chi square 

4 3 5 . 9 .  1 9  d i .  p <  0.001). The mean proportion for the 20-year 

period was 51.9% for remote location: 48.1 for non-remote. (See 

Table 12) . 

There was a small but significant decrease. in the 

proportion of population l iving in remote reserves and a 

corresponding increase in the proportion living in non-remote 

reserves. A linear regression mode1 was used to analyze this. 

with the dependant variable as remotWnon-remote proportion of 

population. The proportion ratio increased on average by 0.1135 

per year (p-0.0046). ( S m  Table 12). 



Table 12 
Status Indians population. on-reserve. 

by primary health care provider and location, 1975 through 1994.  

Health care agency Loca t ion 

1 A I 

year Federal 
health care 

Provincial 
health care 

remote 
n ( % )  

non-remote 
n I W  



Since 1990 onloff-reserve designations for Status Indians 

have been recorded by the TB Registry. The rnean annual TB 

incidence rates were significantly higher in the communities with 

Federal primary health care than Provincial care (Mante1 Haenszel 

Chi square 34.6. 1 d f .  p<0.001) and higher with remote location 

compared to non-remote (Mantel Haenszel Chi square 4 0 . 4 .  1 d f .  

p<0.001). Again. there is considerable overlap between these two 

variables. 

The mean annual TB incidence rates for the five year period 

1990 through 1994. &y primary care agency. was 5 9 . 4 7 / 1 0 0 . 0 0 0  for 

the population served by Federal agencies and 1 6 . 5 6 / 1 0 0 . 0 0 0  

served by Provincial. By location. mean annual incidence in 

remote communities was 6 4 . 2 6 / 1 0 0 , 0 0 0 :  non-remote communities 

15.92/100.000. (See Table 13). 

Table 1 3  
On-reserve Status Indian TB cases and incidence rates+, 

by primary health care provider and location. 1990-1994. 

Primary health care agency 

#cases per 100.000 population 

Location 

year 

1 9 9 0  

1991 

1992 

1993 

1994 

mean 

1 Federal 1 Provincial remote non-remote 
1 1 I 

case 

7 

21  

11 

15 

35 

1 7 . 8  

rate 

2 2 . 9 8  

7 4 , 7 4  

3 7 . 6 7  

5 0 . 1 0  

111.87 

5 9 * 4 7  

case 

4 

2 

6 

5 

3 

4 

rate 

18.56 

8.73 

24.96 

19.47 

11.08 

16.56 

rate 

2 8 . 6 1  

8 0 . 4 7  

4 0 . 7 1  

5 0 . 5 8  

1 2 0 . 9 3  

6 4 . 2 6  

case 

7 

2 1  

11 

1 4  

35 

1 7 . 6  

case 

4 

2 

6 

6 

3 

4 . 2  

rate 

1 7 . 0 4  

8 . 0 2  

2 2 . 8 9  

2 1 . 4 8  

10.20 

1 5 . 9 2  



3 . 1 . 6  TB incidence rates - Status Indian versus Mdtis 

The MBtis are an ethnic group identified on the Manitoba TB 

Registry notification forms since 1990: they are included in this 

analysis for completeness. (See Methads fo r  a definition of 

M6tis). Their TB incidence rates were analyzed for the 1990 

through 1994 period. 

The Manitoba MBtis have a distinctly different geographic 

distribution from the Status Indian population. The M6tis have a 

greater proportion of urban dwellers (mean 81.5%) than Status 

Indians (mean 37.9%) . 164 In the Status Indian  population. urban 

location (off-reserve) is associated w i t h  greater incidence of 

tuberculosis. (See Table 11). 

There is an overlap of unknawn proportion between the 

Registered Indian population and the self-identified MBtis 

population (see Methods). Statistics Canada Census population 

counts were used for the M6tis population. Although these 

statistics may not be highly accurate they were used because they 

are the only population statistics available for the MItis 

population. 

The mean annual TB incidence rates for the total Manitoba 

population. for the 5-year period. was 9.0/100.000:  for the 

Status Indian population it was 50.0: for the Mdtis it was 18.1. 

(See Table 13). Trends in TB incidence rates were not noted. 

because of the short time period (1990 through 1994) of the data .  



Table 14 
TB incidence rates+. by population. 1990 throuqh 1 9 9 4 .  

3 . 1 . 7  Clinical and microbiological cornparisons 

SJ' te 

From a public health prospective only pulmonary tuberculosis 

is considered to be contagious. Non-pulmonary tuberculosis is not 

considered to be contagious. therefore may be considered an 

individual h e a l t h  concern rather than a public health concern. 

although i t  is a notable cause of TB related morbidity. 

The mean pulmonary incidence rate (1975-1994)  for Status 

Indians was 6.8 times greater than that of the rest of the 

population. However. the proportion of pulmonary TB cases in the 

Status Indian population was significantly lower than the 

proportion for the rest of the population (Cochran-Mantel- 

Haenszel 11.236. df 19, p = 0.001). This relationship has not 

changed over the 20-year p e r i o d .  The man proportion of pulmonary 

TB for  the Status Indian population was 5 5 . 5 %  (mean cases 25.5): 

l 

Year 

1990 

1991 

1992 

ls9 3 

1994 

mean 

total 
population 

c incidence rates expressed per 100.000 population. 

1 

rate 

8 . 3  

9 . 2  

7.9 

9 , 5  

10 1 

9 . 0  

Status Indian 
population 

1 I 

Rate 

3 4 . 9  

4 4 . 8  

3 7 . 6  

5 7 . 9  

69.0 

5 0 . 0  

MBtis population 

case 

13 

4 

3 

6 

4 

6 

1991 pop 

3 3 , 2 3 0  

33.230 

33.230 

33,230 

33,230 

33.230 

rate 

39.1 
1 

1 2 . 0  

9 . 0  

1 

18.1 

12. O 

18.1 



for the rest of the population i t  was 6 0 . 3 %  (mean case 5 9 . 3 ) .  

(See Tables 1 5  and 1 6 ) .  

Although the proportion of contagious TB is louer in the 

Status Indian population the incidence rates are higher. This 

indicates a continuous higher level of contagious TB in the 

Status Indian population. 



Table  1 5  
S t a t u s  Indian population. pulmonary TB 1 9 7 5 - 1 9 9 4 .  

l 

1 t o t a l  TB cases 

pulrnonary 

pulmonary 

smear + culture C l i n i c a l  
only + diaqnosis 

year r a t e *  case 

1975 19 

2 3 

2 5  

2 5  

2 7  

32 

25  

31 

45 

27 

27 

25  

27 

2 2  ' 

12 

19 

15 

20 

25  

38 

2 5 . 5  

population 

4 6 . 1  

% 

3 5 . 8  

4 3 . 4  

5 0 . 0  

5 0 . 0  

4 2 . 9  

6 9 . 6  

6 4 . 1  

5 7 . 4  

4 8 . 4  

4 5 . 0  

60.0 

6 5 . 8  

6 1 . 4  

7 1 . 0  

4 1 . 4  

7 6 . 0  

4 4 . 1  

6 6 . 7  

5 2 . 1  

6 4 . 4  

5 5 . 5  

I 

case 

1976 

7 

13 

22 

19 

17 

23 

16 

13 

1 8  

18 

17  

1 2  

13 

1 3  

5 

10 

8 

11 

11 

2 2  

1 4 . 4  

5 4 . 4  

% 

1977  

case 

36.8 

5 7 . 7  

36.8 

3 0 . 4  

8 . 0  

1 6 . 0  

2 5 . 9  

21.9 

12.0 

4 1 . 9  

4 4 . 4  

29.6 

2 2 . 2  

4 0 . 0  

4 4 . 4  

2 2 . 7  

5 8 . 3  

2 6 . 3  

3 3 . 3  

30.0 

4 4 . 0  

3 1 . 6  

3 1 . 0  

7 

1 9 7 8  5 6 . 0  

l 1 
1986 4 3 . 5  

1987 4 4 . 3  

1989 18.0 

1990 2 7 . 8  

1 9 9 1  2 0 . 4  

mean 1 4 6 . 7  
I 

'per 100 .000  

% 

5 

3 

1 

2 

3 

2 

6 

5 

7 

1 

4 

3 

2 

4 

O 

4 

2 

3 

3 

4 

3 . 2  

I 

26.3 

13.0 

4 . 0  

8 .  O 

1 1 . 1  

6.3 

2 4 . 0  

16.1 

15.6 

3 . 7  

1 4 . 8  

12.0 

7 . 4  

18.2 

O 

21.1 

13.3 

15.0 

12.0 

1 0 . 5  

1 2 . 6  

Case 

5 6 . 5  

% 

7 

88.0 2 

7 6 . 0  4 

63.0 ' 7 

71.9 7 

6 4 . 0  3 

4 1 . 9  13 

4 0 . 0  20 

6 6 . 7  8 

6 3 . 0  1 6 
1 

4 8 . 0  10 

4 8 , O  12 

59.1 5 

4 1 . 7  7 

5 2 . 6  5 

5 3 . 3  5 

5 5 . 0  ' 6 

4 4 . 0  11 

5 7 . 9  12 

5 6 . 4  1 7 . 9  



Table 16 
, Other t h a n  Status  Indian population. pulmonary TB 1975-1994 .  

t o t a l  TB cases ( % )  

Pulmonary 

Pulmonary and other respiratory ( $ 1  

Srnear + 

p a r  

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1 9 8 4  

1985 

1986  

1987 

1988  

1 9 8 9  

1990  

1991  

1992 

1993 

1994  

mean 
I 

culture 
only + 

clrnical 
diagnosis 

rate* 

8 . 7  

9 . 9  

9.3 

10.0 

7 , 9  

8 . 9  

8 . 7  

8 , 1  

8 . 5  

8 . 7  

7 . 3  

6 . 8  

5 . 2  

5 . 7  

3 . 8  

5 . 1  

5 . 0  

3.7 

3 . 7  

3 . 4  

6 . 9  
I 

case 

4 3  

49  

4 3  

5 3  

31 

20 

2 4  

3 4  

25 

26 

34 

29 

2 4  

18 

20 

15 

12  

11 

9 

18 

2 6 . 9  
I 

case 

7 3 

8 2  

79 

8 4  

66 

74 

71 

6 9  

33 

76 

64 

59  

4 7  

50 

34 

4 5  

4 3  

3 3 

3 3  

3 1 

5 9 . 3  
I 

% 

5 8 . 9  

5 9 . 8  

5 4 . 4  

63.1 

4 7 . 0  

2 7 . 0  

3 3 . 8  

4 9 . 3  

3 4 . 2  

3 4 . 2  

53.1 

5 0 . 0  

5 1 A  

36.0 

5 8 . 8  

3 3 . 3  

2 7 . 9  

3 3 . 3  

2 7 . 3  

58.1 

1 4 . 5  
I 

r 

% 

5 1 . 4  

5 5 . 0  

6 4 . 8  

6 7 . 5  

5 6 . 8  

5 9 . 5  

6 5 . 5  

6 9 . 7  

6 4 . 3  

6 2 . 8  

6 3 . 7  

6 2 . 1  

5 7 . 3  

63 . O  

5 0 . 0  

6 8 . 7  

6 5 . 7  

5 6 . 9  

5 7 . 6  

5 6 . 4  

6 0 . 3  
I 

case 

18 

2 2  

14 

19 

13 

25 

20 

2 2  

2 3  

27 

1 3  

1 2  

10 

1 2  

5 

13 

11 

11 

11 

5 

1 5 . 3  
I 

% 

2 4 . 7  

2 6 . 8  

17.7 

2 2 . 6  

1 9 . 7  

3 3 . 8  

2 8 . 2  

3 1 . 9  

3 1 . 5  

3 5 . 5  

2 0 . 3  

2 0 . 7  

2 1 . 3  

2 4 . 0  

1 4 . 7  

2 8 . 9  

2 5 . 6  

3 3 . 3  

3 3 . 3  

16.1 

2 5 . 5  
I 

case 

12 

11 

2 2  

12 

22  

29 

27 

13 

25 

23 

1 7  

17 

13  

20 

9 

17  

20 

11 

1 3  

8 

1 7 . 1  
1 

% 

1 6 . 4  

1 3 . 4  

2 7 . 8  

1 4 . 3  

3 3 . 3  

3 9 . 1  

3 8 . 0  

1 8 . 8  

3 4 . 2  

3 0 . 3  

2 6 . 5  

2 9 . 3  

2 7 . 7  

4 0 . 0  

2 6 . 5  

3 7 . 8  

4 6 . 5  

3 3 . 3  

3 9 . 4  

2 5 . 8  

2 9 . 9  



In Manitoba a l 1  case finding is passive. A person with TB or 

suspected TB presents themselves to a primary health care worker 

and from there they are investigated for d i s e a ~ e . ~ ~ ~  Screening is 

carried out on contacts of TB cases only ( f o c u s e d  case 

f inding) . 165 

Even w i t h  passive case finding. differences in reported 

tuberculosis rates between populations may be due to differences 

in case finding. including use of screening and varying 

diagnostic criteria. 

A population with a high proportion of pulmonary smear- 

positive (secretions diagnosed by microscopy) TB cases or cases 

diagnosed clinically would be expected to have a high rate of 

transmission of tuberculosis. Smear-positive secretions are 

associated with more advanced disease and Large numbers of 

b a ~ i 1 l i . l ~ ~  Cases diagnosed clinically are likely to quite il1 

and have a history of contact w i t h  tuberculosis. A high 

proportion of these cases may indicate delayed diagnosis. 

A high proportion of TB cases wi th secretions that are 

smear-negative/culture-positive pulmonary cases may indicate 

early diagnosis of disease related to more intense screening (in 

this case of contacts). and/or earlier case finding. 

Using Cochran-Mantel-Haenszel analysis. t h e  relationship 

between the proportion of smear-positive pulmonary TB cases 

Status Indian versus the rest of the population is not constant 

over time. indicating t h a t  no conclusions can be drawn from this 

relationship with regard to  case finding. (See Figure 1 ) .  



Using Cochran-Mantel-Haenszel analysis. the relationship 

between the proportion of culture-positive/smear-negative 

pulmonary TB cases Status Indian versus the rest of the 

population is not constant over time. (See Figure 2). suggesting 

that no conclusions can be drawn from this relationship with 

regard to case finding. The proportion of culture-positive/smear- 

negative cases was constant over time for the rest of the 

population. mean proportion 25.5%. (See Table 16). 

Using Cochran-Mantel-Haenszel analysis. the relationship 

between the proportion of clinically diagnosed (without 

laboratory confirmation) pulnonary TB cases among Status Indians 

versus the rest of the population is not constant over time. (See 

Figure 3). No concLusions can be drawn from this relationship 

with regard to case finding. The proportion of clinically 

diagnosed cases was constant over time for the population that 

was other than Status Indian (mean proportion 29.9%). (See Table 

1 6 ) .  



Proportion of smear-positive pulmonary TB cases, by population, 1975 
1994. 

- 
75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 

year 

* Status lndian + Other 

Figure 2 
Proportion of culture-positivelsmear-negative pulmonary TB cases, by 

population, 1975-94. 

year 

+ Status lndian + Other 

Figure 3 
Proportion of clinically diagnosed pulmonary TB cases, by population, 

1975-94. 



The analysis of proportion of sputum characteristics 

indicates that the higher incidence of TB in the S t a t u s  Indian 

population. compared to the rest of the population. is related to 

higher  rates of transmission of disease rather than differences 

in case finding and screening. S t a t u s  Indians have higher rates 

of pulrnonary tuberculosis than the rest of the population. This 

indicates contagia is greater in this population. The proportions 

of smear-positive. culture-only-positive. and clinically 

diagnosed cases. show no pattern over time. This indicates that 

case finding and screening follow diagnosis of an active case. 

not the other way around. disease is not greater in one 

population versus the other. Higher TB incidence rates in the 

Status Indian population is not because of greater case finding 

and screening . 

Tuberculosis surveillance guidelines for t h e  province o f  

Manitoba have not changed significantly over the 20-year study 

period . 113 
mug rssistsnce 

Drug resistance is defined a s  antibiotic resistance t o  one 

or more anti tuberculin drugs. as shown on an initial positive 

culture. 156  

In Manitoba. 1980 through 1989. drug resistance was not 

f ound t o  be widespread . lo4 los Drug resistance was not associated 

with age. sex. disease status or type of disease. The risk of 

drug resistance was significantly higher among immigrants than 

among the establishad Canadian population. odds r a t i o  4 . 0 .  105 

M08t drug resiatance was found In iraigranta coring froa 



countries wi th h i g h  drug resistance. los lo6 No outbreaks of 

multi-drug-resistant TB occurred over the study period. 

Prior to 1990. drug resistance to anti-tuberculin medication 

was not recorded on the TB Registry case form. 

TB cases with drug resistance "unknown". documented by the 

TB Registry. 1990 through 1994. wao overall 9 . 9 %  of cases: in t h e  

Status Indian population this portion was 12.2%: in the immigrant 

population it was 5 . 7 % .  (See Table 17). 

Five years of data wss not enough to show any trends in drug 

resistance: however. documented drug resistance (15 cases) 

lndicates that drug resistance was not widespread in this 5-year 

period. Again. immigrants had a higher proportion of drug 

resistance. Drug resistance in the total population was 3.0%. in 

the Status Indian population 0.5%. and in the immigrant 

population 9.2%. (See Table 1 7 ) .  

Table 17 
Drug resistant TB cases and proportion of cases. 

in Manitoba. 1990 through 1 9 9 4 .  
L 

Total Population Status Indian Inmigran t 
L 

L 

p a r  

1990 
r 

9 1  

1992 2(2-3) U O I  0 ( 0 )  W O )  2 ( 7 * 1 )  W O )  
1993 a l - 9 )  1 w 6 . 8 )  0 (0) 9 ( 1 8 . 8 )  2 ( 9 . 5 )  l ( 4 . 8 )  

1994 6 ( 5 . 2 )  " 2 7 ( 2 3 . 5 )  l ( 1 . 7 )  13 (21 .  71 4 ( 1 2 . 9 )  6 ( 1 9 . 4 )  

Resist 
cases 

wu 
5 ( 5 m  

unknown 
cases 
(XI 

4(4.3) 

l(l.O) 

Resist 
cases 
m l  

0 ( 0 )  

0 ( 0 )  

resist 
cases 
(W 
o(o) 
5 1 1 4 . 7 )  

'unknown 
cases 
ml 
2 ( 8 . 0 )  

o [ o )  

unknown 
cases 
('lis) 

l ( 3 . 7 )  

O(0)  



3.2.1 Socioeconomic level among cases by population. 

Law socioeconomic status is highly correlated with 

tuberculosis in both. developing and developed countries. 

including Canada. l a  l7 3 5 a  4 6 *  61  A 2  Socioeconomic status was 

compared among t h e  Status Indian. immigrant. and to ta l  Manitoba 

cases using socioeconomic indicators compiled by Statistics 

Canada. from the 1991 Census. 164 Socioeconomic status was not 

compared among the populations because population counts 

(denominator data)  was not available by socioeconomic grouping. 

Socioeconomic level is stratified on an ordinal scale  by 

quintiie. The enumeration units are in ascending order - Quintile 
1 representing 20% of the Manitoba enumeration units with t h e  

lowest average reported socioeconomic level. and Quintile 5 

representing 20% of the enumeration units with the highest 

average repor ted socioeconomic level . 167 As out lined in the 

Methods section unrankable cases resulted when a postal code was 

not successfully assigned to  an enumeration u n i t .  



Table 18 
TB cases and proportion. by income quintile. 1990 through 1994 

As expected. the Status Indian. immigrant. and total 

Total Manitoba 

Manitoba populations (1990 through 1994). al1 had a large 

proportion of TB cases in the lowest average income quintile. 

Quintile 1. The immigrant and total Manitoba populations having 

the largest proportion of cases in Quintile 1 and the Status 

Indian population having the second largest proportion of cases 

in Quintile 1 .  (See Table 18). Thare was no linear relationship 

between proportion of TB cases and income level by quintile. Both 

the total Manitoba population and the Status Indian population 

showed a second peak in proportion of cases in the nid quintile 

range. (See Table 1 8 ) .  

Status Indian* 

Status Ind~~un ?2!3 esses by socioeconcw~*c l e W .  

The relationship between soc~oeconomic quintile and 

tuberculosis cases was examined further for the Status Indian 

population. The Status Indian socioec~nomic quintile distribution 

coaparison between the on-reserve and the  off-reserve cases wao 

Immigrant 

Income quintile 

Unrankable 

Low (1 )  

Low-medium ( 2 )  

Medium ( 3 )  

High-medium ( 4 )  

High ( 5 )  

cases 

1 8  

5 2  

29 

7 

26 

9 

cases 

67 

153  

66  

129 

52  

34  

% 

1 2 . 8  

3 6 . 9  

2 0 . 6  

5 . 0  

1 8 . 4  

6 . 4  

% 

13.4 

3 0 . 5  

13.2 

2 5 . 7  

1 0 . 4  

6 . 8  

Cases 

26 

48 

1 3  

8 4  

8 

16 

% 

13.3 

2 4 . 6  

6 . 3  

43.1 

4 . 1  

8 . 2  



similar to the quintile distribution of rural versus urban. (See 

Table 19). T h i s  was to be expected. because most off-reserve 

Status Indians live i n  urban ereas. w h i l e  a l 1  of the reserves are 

considered t o  be rural.  

In the Status Indian population. the distribution of TB 

Table 19 
Status Indian TB cases. by income quintile and location. 

1990 throuqh 1994. 

cases over the f ive  incorne quintiles shows two peaks. in Quintile 

1 and Quintile 3. (See Table 1 9 ) .  When t h e  population 1s 

stratified by on-reserve/rural and off-reservwurban. there is 

one peak in each of these stratum. I n  t h e  on-reaervwrural 

category the rnajority of cases were in Quintile 3. while in t h e  

off-reserveyurban category the majority of cases were in Quintile 

1. (See Table 1 9 ) .  

The diffetences between the on-reservwrural and off- 

reservwurban Status fndian income quintile distributions may be 

due to differences in the epidemiology of TB within t h e  two 

on-reserve off-reserve -Rural urban 

case 

1 4  

4 3  

3 

12 

2 

4 

q u i n t  case ' X 

17.9 

5 5 . 1  

3 . 8  

1 5 . 4  

2 . 6  

5.1 

1 

4 

13.0 

4 . 6  

7 . 3  

6 2 . 4  

3 . 7  

11.0 

5 

x 

16.3 

5 0 , O  

5 . 8  

1 8 . 6  

4 . 7  

4.7 

case 

1 4  

4 3  

5 

16 

4 

4 

1 

Case 

12 

5 

10 

72 

6 

1 2  

i 2 

% 

1 0 , 3  

4 . 3  

8 . 5  

6 1 . 5  

5 . 1  

1 0 . 3  

8 

3 68 
1 

4 4 

5 1 2  
J 



groups. or perhaps due to the use of socioeconomic quintiles 

rather than actual socioeconornic status.  

Socioecononic level is based on household income rather than 

on individual income; the on-reserve Status Indian population has 

on average more people per household. therefore may have a higher 

average household income (but lower individual income) than the 

off-reserve population. In this scenario. sone on-reserve TB 

cases included in the mid income level [Quintile 3 )  may actually 

be closer to the socioeconomic level of the off-reserve 

individual TB cases found in the lowest income level (Quintile 

1) 

The second peak in proportion of overall TB cases in 

Quintile 3 may be partly due to crowding. Because of the scarcity 

of on-reserve housing. an increase in household (or individual) 

income - without an increase in availability of housing - nay 

' not reduce exposure to TB and indirectly the incidence of TB. In 

the off-reserve group. where housing is more avsilable. an 

increase in household (or individual) income is more likely to 

reduce crowding. This would indicate that in the on-reserve 

group. crowding may be a more important risk factor for 

tuberculosis than household socioeconomic level. 

Rural household densities were higher on average than urban 

household densities. in both the Status Indian and other than 

Status Indian populations. In Quintile 5 the mean Status Indian 

rural household density is more than double the urban density: in 

the non-Indian population this ratio was 1:1.3. (See Table 2 0 ) .  



Table 20 
Mean number of people per household (1991). in households which 
had TB cases. by income quintile. ethnic origin. and location. 

1990 t h r o u g h  1 9 9 4 .  

I 1 non-Indian population 1 Status Indian population 

Of the 11 rural Status Indian TB cases in Quintile 5. 7 were 

from Little Grand Rapidsflauingassi with a housing density of 8.3 

people per house hold. the highest in al1 of Manitoba. It is 

unlikely that Quintile 5 accurately reflects the socioeconomic 

category of Little Grand Rapids/Pauingassi individuals. 

For the on-reserve Status Indian population. the 

distribution of TB cases over the socioeconomic quintiles was 

further stratified by location (remote and non-remote) and by 

primary care provider (Federal and Provincial). The on-reserve 

socioeconomic quintile distributions of TB cases for remote 

location and Federal primary health care were similar: the 

distributions for non-remote location and Provincial primary 

urban 

2.17 

2 . 4 3  

2 . 4 2  

3 . 4 0  

3.20 

2.32 

rural 

2.84 

3.25 

4.82 

2.97 

6.92 

4.68 

1 

Urban 

2 . 2 0  

2 . 5 3  

2 . 5 5  

3 . 1 4  

2.83 

2 . 5 1  

T 

quint 

1 

2 

3 

4 
- - - 

5 

mean 

1 

rural 

2 . 8 7  

2 . 5 0  

4 . 0 9  

3 . 0 0  
- - - - - - - -- 

3.00 

3 . 3 0  



health care were similar: the distribution of unrankables was 

also similar. (See Table 21). 

Table 21 
On-reserve Status Indian TB cases by income quintile. 

by primary health care agency and location. 1990 through 1 9 9 4 .  

1 Health care agency 1 Location 
1 I 

unrankable ' 

The highest proportion of TB cases were found in Quintile 1 

of the Provincial/non-remote category. ( S m  Table 2 1 ) .  This peak 

is likely re lated to household poverty. In non-remote 

non-remote 
I % )  

1 

communities. with an increase in socioeconomic level. housing may 

be available off-reserve. but close t o  the home reserve. 

The highest proportion of TB cases were found in Quintile 3 

of the Federal/remote category. (See Table 21). Again, this peak 

may be related to higher housing density in remote areas where 

housing is not available at any price. 

remote ( % )  quintile 

9 (10.1) 

0 ( 0 )  

Federal (%)  

3 (15.0) 

'~rovincial 
( X I  

S ( 2 5 . 0 )  

9 (10.2) 3 ( 1 4 . 3 )  

O ( O )  5 (23.8) 



3 . 2 . 2  Geographic risk 
Ststus IndYm on-reserve 723 esses and incidence ratas by 
cornuni ty. 

Tuberculosis is not  evenly distributed over a l 1  F irs t  

Nations communities. On-reserve TB incidence in Manitoba was 

dispropoitionately concentrated in a small number of communities 

over the five year period. 1990 through 1995. Almost h a l f  (29 

reserves) of the 61 Manitoba reserves had no TB cases at all. 

while one reserve. God's Lake Narrows. had 2 9  cases. (See Table 

2 2 ) .  
Table 22 

Status Indian TE3 cases, on-reserve. 
1990 through 1994.  

number of cases number (%)  of reserves total  number ( % )  of 
per reserve experiencing cases during study 

designated number of period. n = 113 
TB cases 

O 29  ( 4 7 . 5 )  O 

The 15 reserves with the highest TB incidence rates were 

divided into high. medium. and low incidence by visual ly  

estimating the break p o i n t s  from t h e  distribution curve. (See 

Figure 4 ) . 



Figure 4 
Mean onnual on-reserve  TB incidence r a t e s ,  

1 9 9 0  t h r o u g h  1 9 9 4 .  

- -- 

-. * - - 

- O 0 0 0  /' 

i i 1  I 
/ ' 

l , I 

community 

High incidence 

1. Godts  L a k e  Narrows (mean annual incidence 457.4/100,000) 
2. York Factory (424.0/100,000) 
3. Pauingassi (336.7/100,000) 

Medium incidence 

4 .  Northlands (194.5/100,000) 
5. Little Grand Rapids (136.5/100,000) 
6. B i r d t a i l  Sioux (126.6/~00,000~ 

Low incidence 

7. Shamattawa (80.4/100,000) 
8. Mathias Colomb ( 7 8 . 1 / 1 0 0 , 0 0 0 )  
9. Sayisi (76.9/100,000) 
10. Lake St. Martin (71.7/100,000) 
11. Roseau River (69.4/100,000) 
1 2 .  Chemawawin [66.6/100,000) 
13. Rolling River (65.6/100,000) 
1 4  . Nelson House ( 5 2 .  7/lOO, 600) 
15.  Cross L a k e  (16.2/1008000) 



In some cases the high rnean annual incidence of TB in these 

communities was due to an outbreak of disease in a particular 

year. In other communities. the number of TB cases was 

consistently high during each year from 1990 through 1994. (See 

Table 23). TB incidence rates were highly variable between 

reserves. due to the small populations of the comrnunities 

involved. [Çee Appendix A ) .  
Table 2 3  

Number of TB cases per year on the 15 reserves 
with the highest TB incidence rates. 1990 through 1994 

1994  

1 5  

O 

Pauingassi 

1993 

5 

O 

I 

Cornmuni ty 

God's Lake Narrows 
1 

York Factory (York Landing) 

l 

Northlands (Lac Brochet] 
l 

NA 

t i t t l e  Grand Rapids 

1 

~irdtail Sioux 

1 9 9 2  

2 

O 

1990 

2 

O 

O 

O 

! Shama t tawa 

Mathias Colomb (Pukatawagan) 

Sayisi (Tadoule Lake) 
I 

1991 

5 

6 

1 

O 

Lake S t .  Martin 

O 

1 

O 

1 

O 

c. 

Roseau River 

1 

O 

O 

Chemawawin [Easterville) 

2 

O 

O 

O 

O 

O 

Rolling River 

2 

O 

1 

O 

1 

l 

Nelson House 

Cross Lake 

4 

2 

2 

1 

O 

O 

O 

3 

1 

1 

1 

O O l 

O 

2 

O 

1 

O 

O 

O 

O 

O 

S 
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2 

1 

4 

2 

O 

2 

O 

1 

1 

1 

2 

O O 

1 

1 

O 

O 



Six of the 15 reserve communities (Pauingassi. Birdtail 

Sioux. Shamattawa, Lake St. Martin. Roseau River, Chemawawin) did 

not consistently have high numbers of TB cases throughout the 

five-year period. 

Sayisi and Rolling River had only one case each. but d u e  to 

their small populations their calculated TB incidence rate is 

high. (See Appendix Dl. 

Cross Lake and Northlands had TB cases in four out of the 

five years. pointing to a chronic high level of endemicity of TB 

in the communities, Nelson House. Little Grand Rapids. and 

Mathias Colomb had TB cases in three of the five years examined. 

York Factory had an outbreak of TB in 1991 (6 cases). (See Table 

23). 

God's Lake Narrows had TB cases in 5 out of 5 years and the 

largest number of TB cases (29) fron 1990 through 1994. 

indicating a chronic high level of endemicity. with 15 cases of 

tuberculosis in 1994. (See Table 23). God's Lake Narrows had 

24.3% of a l 1  on-reserve TB cases. (See Table 22). Three of the 29 

cases were reactivated within t h e  five-year period: one of these 

people also had TB i n  1 9 8 5 .  Incomplete therapy due to 

noncornpliance has been identified in individual cases and has 

been an issue in this community. 168 

1 4  of  the 1 5  reserves communities with t h e  highest TB 

incidence rates were further analyzed oves the 20-year study 

period by incidence rate per 5-year per iod .  Pauingassi was not 

included in the 20-year analysis. as i t  was created i n  1 9 9 1 :  i t  



appears as part of the Little Grand Rapids TB count. (See Table 

2 4 ) .  
Table 2 4  

Mean annual TB incidence rate*  and mean number of cases 
on 1 4  reserves. by 5-year period. 

Gad's Lake Narrows 

York Factory 

( cases ) 
376,9(17) 

Narthlands 

o ( 0 )  

Little Grand Rapids 

Birdtail Sioux 

Shamattawa 

Mathias Colomb 

Sayisi ' 

Lake S t .  Martin 

Roseau River 

( cases ] 
4 1 5 . 4 ( 2 0 )  

269.5(1) 

Chemawawin 

1 1 1 1 

'cases per 100.000 population. 

olol 

5 2 . 6  ( 2 )  

o(0) 

O ( 0 )  

135.8(7) 

1212.1(16 

4 4 . 2 ( 1 )  

123.2(3) 

Rolling River 

Nelson House 

Cross Lake 

York Factory. Birdtail Sioux. Sayisi. and Chemawawin d i d  not 

consistently have high incidence rates of TB but because of the 

small populations (less than  3 4 0  people). these cases resulted in 

a cotresponding high incidence of TB. Rolling River had only 

three TB cases over the 20-year period. Lake St. Martin five 

cases. and Roseau River seven cases. 

( cases ) 
133.6(7) 

4 7 9 . 6 ( 1 0 )  

382.5(7) 

( cases ] 
4 5 7 . 4 ( 2 9 )  

6 4 . 9 ( 1 )  4 2 4 . 0 ( 6 )  

2 5 3 . 2 ( 5 )  

136.5(6) 

126.6(2) 

8 0 . 4 ( 3 )  

78.1(7) 

76.9(1) 

7 1 . 7 ( 3 )  

6 9 . 4 ( 3 )  

23.4(1) 

4 9 0 . 2 ( 5 )  

182.1(11) 

1 4 8 1 . 5 ( 1 8  

41.8(1) 

o(0) 
I 

609.4(11)' 4 7 , 7 ( 1 )  
1 

194.5(7) 

8 6 . 1 ( 4 )  

o ( Q )  

0) 

188.8(13) 

76.6(1) 

O ( 0 )  

32.8(1) 

6 6 . 6 ( 2 )  

73.0(1) 

5 4 . 6 ( 6 )  

' 3 4 . 7 ( 4 )  

o ( 0 )  

146.2(12) 

4 4 0 . 2 ( 3 7 )  

6 5 . 6 ( 1 )  

5 2 . 7 ( 6 )  

4 6 . 2 ( 7 )  

85.1(1) 

7 3 . 3 ( 7 )  

9 2 . 3 ( 9 )  



TB incidence in the Mathias Colomb band has dropped in the 

last five p a r s  of the study period. because of fewer TB cases 

and an increasing population. Shamattawa showed no cases of TB 

until 1991. 

Godts Lake Narrows. Northlands. Nelson House. and Cross Lake 

had consistently high TB incidence rates. indicating chronic 

endemicity of TB over the 20-year period. 

There is considerable overlap in language and cultural 

groupings. and geographic location. Of the 15 reserve communities 

with the highest TB incidence rates. 11 were in remote locations. 

The Dene and Cree with nine of the 1 5  reserve communities live in 

the most remote parts of the province (north and west).  The O j i -  

Cree and Ojibwa with five of the 15 communities have fewer remote 

comunities in total. The Sioux communities of the south-west are 

not remote and one was included in the 15 reserve communities 

examined. 

Total M m i  tuba ?29 incidence rates and casas. by comtuni &y. 

Province wide. the 15 communities with the highest TB 

incidence rates included nine Indian reserves and six Winnipeg 

neighbourhoods. comprising 1.88% of the total Manitoba 

population. ûver the period of 1990 through 1994 these 15 

communities experienced 31.0% of the total TB cases. (See 

2 5 ) .  

Table 



Table 25 
TB cases. population. and incidence rates in 15 communities 

with the highest TB incidence. 1990 through 1994. 

communities 

(Winnipeg) 

God's Lake Narrows 

York Factory 

Logan CPR(Winnipeg) 
b 

Pauingassi+ 

Northlands 

Little Grand Rapids 

Dufferin (Winnipeg) 

Bird tai 1 Sioux 

1 Spence (Winnipeg) 

West Broadway(Wpg) 
1 

Mathias Colomb 

Sayisi 

Centennial(Winnipeg 

Total 

*total Manitoba popu 

a l 1  cases) 
n=503 

ation l.Ogl. 945 

average 
annual TB 

number of 
cases ( 4 6  of 

**cases per 100.000 population 
+Pauingassi was created in 1991. 

1991 pop ( X  of 
t o t a l  pop)'  

These 15 comunities were divided into high. medium. and low 

incidence by visually estimating the break points from the 

distribution curve. The nine Indian reserves with the highest TB 



incidence rates were included in the 15 conmiunities. Al1 

n i n e  reserves remained i n  the same incidence category as they 

w e r e  when t h e  reserve communities were analyzed separately. (See 

F i g u r e  4 )  . 
A l 1  of the non-reserve communities were located in Winnipeg. 

As mentioned in the Methods section, t h e  Winnipeg communities are 

def ined by natural boundaries, homogeneity of housing, catchment 

and comunity related comunity 

institution. 170 

- 

reserve 

Table 26 
Comparison of selected characteristics between 

reserve and non-reserve comuni ties, by TB risk category, 
1990 through 1994. 

Non 
IleSAl_lfe 

Characteristic . 

Communi t y non 

Weightedmean TB 395.3 
incidence 

risk category 

reserve 

I Weighted mean 4.3 
number of people 
per household 
(1991) 

Male/female ratio 2.5 I 
I Q o f p e o p l e > 6 5  1 9 3  

years (1991) 1 
I 8 of people < 5 1 5.8 

yeats (1991) 



Figure 5 
Hean annual TB incidence rates, 

1990 through 1991. 

High incidence 

l .  South Point Douglas - Winnipeg (mean annual TB incidence 
173 7 j100,000~ 

2 .  God's take Harrow8 (157.4/100,000) 
3. York Pactory (424.0/100,000) 
4 .  Pauingassi (336.7/100,000) 
5 .  Logan CPR - Winnipeg (333.3/100,000) 

Medium incidence 

6. Northlands (191.5/100,000) 
7. Dufferin Industrial (133.3/100,000) 
8. Little Grand Rapids (136.5/100,000) 
9 .  Birdtail Sioux (126.6/100,000) 

10. Spence - Winnipeg (110.9/100,000) 

Low incidence 

11. Shamattawa (80.1/100,000) 
12. West Broadway - Winnipeg (77.0/100,000) 
13. Mathias Colomb (78.1/100,000) 
1 4 .  8ayisi (76.9/100,000) 
15. Centennial - Winnipeg (73.0/100,000) 



Selected characteristics associated with risk of TB were conpùred 

between t h e  ninc Indlan reservev and t h e  slx non-reserve communities by 

incidence rate cateqory. ( S e e  Table 2 6 ) .  

The populations of both the reserve communities and the Winnipeg 

communities in the high TB incidence range were small, less t h a n  617 

people, with the exception of the reserve community of Godts Lake Narrows 

which had a population of 1268 people. The reserve communltles iii the 

medium and low TB incidence ranges were smaller o n  average than the 

Winnipeg communities ( l e s s  than one fourth the size). (See Table 26). ( S e e  

Appendix D and El. 

The small communities of Dufferin Industrial (population 150 people) 

and Sayisi (260 people) had only one case each o e r  the flve yeùr perlod 

(1990 throuqh 1 9 9 4 ) .  Higher variability in incidence rates occurs in the 

smaller populations. 

The mean nurnber of people per household was hiqher in t h e  r e s e r v e  

communities than in the Winnipeg communities in each of the three incidence 

rate ranges. In the Winnipeg comrnuniti~s, mean number of people per 

household decreased, with decreasing mean TB incidence rates. This p a t t e r n  

was not shown in the reserve communities. ( S e e  Table 2 6 ) .  

The younqest membezs of a population ( O  through 4 years)  are more 

likely t o  develop disease due to tuberculosis infection. The r e s e r v e  

communities had proportionately higher nunbers in this aqe group; in the 

high TB incidence communities, this age group held 1 5 . 2 %  for  the reserve  

communities population and 5 . 8 %  of the non-reserve cornmunitles population. 

In the medium incidence communities 17 .5% for reserve  and 10.3% for non- 

reserve. In low incidence communities 15 .0% reserve  and 8 . 5 %  non-reserve. 

(See Table 2 6 ) .  

The e l d e r l y  (65 years and over age qroop) are known to be at higher 

risk for tuberculosis than othet age groups in the populations due to the  

prevalence o f  TB exposuze in the paét, and the waning o f  immunity with 

aqe . J#s1~58 ~ h c  r aaezvc commun i t ics 



had proportionately less elderly t h a n  t h e  urban communities - in 
the high TB incidence conununi t i e s  4.7% reserve and 19.8% non- 

reserve: medium incidence communities 4.5% reserve and 17.6% non- 

reserve: low incidence 3.4% reserve and 14.6% non-reserve. (See 

Table 26). 

In the reserve communities the oldest and youngest age 

groups have more close and prolonged exposure to each other 

because of crowded housing and the practice of extended families 

living together in one household. 

No direct cornparison of socioeconomic status was made 

between the reserve and non-reserve communities. because the 

urban Winnipeg comunities inc luded  more than one postal code 

area and therefore were not eligible for analysis by 

socioeconomic q u i n t i l e .  

Eight of the nine reserves communities examined were in 

remote locations. The rernote reserves are poorer than  the 

reserves in non-remote locations, due to limited economic 

resources and great d i s t a n c e  from markets. Some remote reserves 

have commercial fishing and commercial forestry. However. the 

main economic base of al1 eight remote reserves examined were 

hunter-gatherer activities. putting these reserves among t h e  

poores t o i the poor. 1 7 0  

Birdtail Sioux in southern Manitoba was the only non-remote 

reserve community. Although Birdtail Sioux may be somewhat 

better off than these eight remote reserve communities because it 

has an economic base of agricultural production and residential 



developnent. and road access to markets. like most Indian 

reserves in Manitoba it  is poor by province-wide cornparison. 

Although Indian Reserves are not included in published 

unemployment rates. t h e  unemploynent figures i n  remote reserves 

of the province is estimated to be 65% in summer and 85% in 

winter . 171 

Al1 six Winnipeg communities examined were poorer than the 

city-wide average. Mean h o u s e h o l d  income i n  £ive o f  the s i x  

communities was less than h a l f  of t h e  $ 4 2 . 1 6 9  t o t a l  Winnipeg 

average. 173 The sixth community. South Point Douglas. with the 

highest TB incidence. had a t h e  higher than average number of 

people per household. 5.8 compared to a mean of 2 . 7  p e o p l e  per 

household in the other five Winnipeg communities. South Point 

Douglas also had a household income of 59% of the city wide 

Unemployment rates in the six urban communities ranged from 

2 2 . 0 %  to 45 .5%.  compared with the Winnipeg rate of 8.8%. 172 There 

was no linear relationship between unemploynent and TB incidence. 

Risk of exposure is in part independent of individual risk 

behaviour (risk ecology) .173 An individual cannot be i n f e c t e d  

with TB if they are not exposed to aerosolized TB bacilli. 

I t  has been the policy of Medical Services Branch to give 

BCIG to Status Indian infants from Manitoba reserves, after b i r t h .  

before leaving the hospital. Examination of the efficacy of 



continued BCG vaccination is integral to a critical review of TB 

control among the Status Indian on-reserve population. 

The International Union Against TB and Lung Disease 

criteria for discontinuation of BCG are as fol10ws:l~~ 

a )  the average annual risk of TB infection is less than 0.1%. 

or 

b) average recorded rate of TB rneningitis in children less than 5 

years old be less than one case per 1 0  million population over 

the previous 5 years. 

or 

C) average annual recorded rate of smear-positive TB is 5 

cases/lOO.OOO population or less during the previous 3 years. 

These recommendations were made by IUATLD consultants. and 

were based on consensus opinion rather than evidence based 

cri teria.  

For criterion a ] .  annual risk of infection can be calculated 

from average annual cases of primary TB. (se8 Table 2 7 )  using 

estimates of progression of infection t o  disease. This was 

estimated for the O through 4 years age group. In the age group 

a l 1  cases are considered to  be primary: i t  is highly unlikely t o  

have reactivated disease in t h i s  age group. 



Table 27 
~ncidence* of TB disease in S t a t u s  Indians. 

on and off-reserve, and the total Manitoba population. 
age O through 4 years. 1990 through 1 9 9 4 .  

I 1 On-reserve 1 Off-reserve ( total population 

-. - 

*cases per 10.000~population~. 

year 

1990 

1991 

It is unknown hou many Status Indian newborns living off- 

reserve receive BCG vaccination. but there has not been a policy 

cases 

1 

2 
1 

to vaccinate this group. Of the 7 0-4 years old TB cases on- 

reserve. 6 had received BCG: of the 3 off-reserve cases, 2 had 

pop 

3 8 2 1  

5 8 9 2  

1992 
I 

1993 

1994 

mean 

received BCG. 

6 5 2 1  

6810 

7 5 3 3  

6115  

O 

1 

3 

1 . 4  

Of TB cases in this age group. the on-reserve population 

rate  

2 . 6 2  

3 . 3 9  

showed 86% had received BCG (100% documentation); the off-reserve 

O 

1 . 4 7  

3 . 9 8  

2 . 2 9  

population showed 67% (100% documentation): and t h e  general 

cases 

O 

1 

Manitoba population 40% (90% documentation). 

O 

2 

O 

O. 6 

The formula used to determine incidence of infection is as 

pop 

2063 

2 2 8 9  

follows: 5 0  
annual incidence of x annual rate of = annual incidence 
of new TB infection progression from of primary TB 
O through 4 years primary infection cases (disease ) 

to disease O through 4 year 
( a )  (b 1 (c l  

2 6 7 7  

2 6 8 8  

3017  

2 5 4 6  

rate 

O 

4 . 3 7  

O 

7 . 4 4  

O 

2.36 

cases 

4 

5 

3 

4 

4 

4 

pop 

83400 

8 2 1 4 0  

rate 

0 . 4 8  

0.61 

83500 

8 3 9 0 0  

83800 

8 3 3 4 8  

0 . 3 6  

0 . 4 8  

0 . 4 8  

0 . 4 8  



Using an estimate of 5. 1%50 for the rate of progression of 

infection to d i s e a s e  (variable b) during the first 12 months 

following infection. the calculated mean annual incidence of 

infection was 0.45% for the Status Indian. O through 4 years on- 

reserve and 0 . 4 6 %  for the Status Indian the same age off-reserve 

and 0.09% for al1 Manitoba.  By this estimation the on-reserve 

population. O through 4 years. does not fa11 into the IUATLD 

criteria for discontinuation of BCG (average annual risk of TB 

infection is less than 0.1%). 

The mode1 allows for use of different estimates for variable 

b. In the Status Indian populations infecting dose of bacilli 

may be higher than expected due to crowded housing. 

Susceptibility of the host may also be higher than expected 

because of the high prevalence of diabetes and poor nutrition. 

possibly resulting in higher rates of progression than expected. 

With increasing estimates of variable b .  the estimated mean 

annual prevalence of TB infection [variable a) decreases. Even 

with an estimate of b = 20%. a )  would still not be less than 

0.1%. (See Table 2 8 ) .  



Table 28 
Estimates of annual percent incidence of TB infection 

based on varying rates of progression from infection to disease. 
Status Indians. O through 4 years. on-reserve. 1990 through 1994. 

I / annual % rate of progression from infection to disease 

The second IUATLD criteria for discontinuation of BCG is: 

average recorded rate of TB meningitis in children Less than 5 

years old be less than one case per 10 million population over 

the previous 5 years. 128 The average recorded rate of TB 

meningitis in children less than 5 years. in both the Status 

Indian population and the total Manitoba population was 0 .  over 

the 5-year period of 1990 through 1994. ûver the previous 5-year 

period (1985 through 1989) it was also O. (See Table 29). This 

f a l l s  into the second IUATLD criteria for discontinuation of BCG 

vaccination. 

For al1 ages. the Status Lndian annual incidence of  TB 

year 

1990 

meningitis rate was 1.02 cases  per 1 0  million population. for the 

total Manitoba population i t  was 0.36. (See Table 2 9 ) .  

1% 

2 . 6 2 %  

2 . 5 %  

1 . 0 5 %  

5% 

0 . 5 2 %  

7 . 5 %  

O. 35% 

9% 

O .  29% 

2 0% 

0.13% 



Table 29 
Annual incidence ratew and number of cases 

of TB meningitis. by population. 1990 t h r o u g h  1 9 9 4  

1 1 total Manitoba population ] Status Indian population 

yea r  1 a l 1  ages(cases) 1 0 - 4  years 1 a l 1  ages(cases) 10 -4  years 

The t h i r d  criteria for discontinuation of BCG is - average 
annual recorded rate of smear-positive TB is 5 cases/100.000 

population or less during the previous 3 years. 

The average annual recorded rate of smear-positive TB. in 

on-reserve Status Indians, over the period 1992 through 1994 is 

14.83 cases per 100.000  population. (See Table 3 0 ) .  This does not 

meet the third IUATLD criteria for discontinuation of BCG 

vaccination. 



Table 3 0  

19 esses in pc1'son 

There were 18 cases of TB diagnosed in Manitoba prisons. 

over the 20-yeai study period. Of these 18 cases. 14 (78%) were 

Status Indian. 2 (11%) were MBtis. and 2 (11%) were Canadian- 

born/non-Aboriginal. None were immigrants. A l 1  cases occurred in 

Provincial institutions. 

One out of the 18 cases (5.6%) was fernale. The proportion of 

females in the Manitoba prison systei is approximatdy 3.4%. 

Prisons in Manitoba have a high proportion of Aboriginal 

inmates. This group includes Status Indians and M6tis: i t  rarely 

includes Inuit, who are usually incarcerated in Alberta. The 

proportion of Manitoba prisoners who are Çtatus Indian or M6tis. 

was estimated to be greater than 50% by the Aboriginal Justice 

Inquire in 1 9 9 1 . 3 0  In Stony Mountain. the only Federal prison. 

the proportion of Aboriginal prisoners has remained stable over 

the 20-year study period at  35% to  50%. The proportion of self 

Annual incidence rates* and number of cases of smear-positive TB. 

1994 

mean 

*per 100.000 population 

O 

O 
A 

I 
27.12 

3 9 . 7 2  

O 

O 

39.09 

16.56 
L 

51.26 

5 3 . 7 4  
I 

2 0 . 5 6  

1 4 . 8 3  



idenÉk.fied Aboriginal inmates at the Stony Mountain facility. on 

May 13. 1996, was 35%. 149 

TB incidence rates were not calculated. Ethnic status by 

person-days would have to be calculated manually and this 

information was not available. 1 7 4  Status Indian designation is 

self r e ~ 0 r t e d . l ~ ~  

12 of the cases were in the 15 through 34 year age group. 

the other 6 cases were in the 35 through 64 years old age group. 

This is reflective of the larger numbers of incarcerated younger 

people. 

Of the 14 respiratory cases. 11 (78.6%) were smear positive. 

This is higher than the 56.4% in the Aboriginal population and 

the 44.5% in the non-Aboriginal Manitoba population. 

This indicates that risk of transmission may be higher in the 

prison population than in the total population. 

Six TB cases occurred during the 1990 through 1994 5-year 

period. Socioeconomic information was available for this period. 

Of these 6 cases, 4 were Status Indian. 2 of the 4 Status Indian 

cases diagnosed after 1989 stated that they "lived on-reserve 

most of the time". One case was from God's Lake Narrows, the 

reserve with an annual TB incidence of 457 ,4 /1000 .000 .  which 

represents the highest TB incidence in a Manitoba reserve 

community. for the time period (1990 through 1994). One of the 

cases was from the Mathias Colomb Band. the reserve wi th an 

annual TB incidence rate of 78 .1 /100 .000 .  ranking seventh highest 

for that time period. (See Table 24). Both reserves are 

considered to be poor relative t o  Manitoba as a whole. with 



liiited aconomic re8ourcas. a great distance to market.. and high 

ratos of unamployniabn t . [See 8ocioe.conomic data above). 

Ckim of t h e  four Statu8 Indian caras va8 from the core inner- 

city arma of Winnipeg. Thi. i s  one of the lowest ~ocio~conomic 

araas of Winnipeg with a 18 incidonce rate of 40.5/100.000 

p@oplm. an unemployannt rata of 15.6% coiaparad to the city-wide 

rat. of 8.8%. and a fraily incoaa of 57% of th. city-vide 

average. 

The fourth Statu8 lndian case was from a rural ares. The two 

rraining cases in thi8 tiio period (1990 tbrough 1990 wre 

Canadian-bornmon-Aboriginal and wara from rural areas. 

Soei~conoric data va8 not gathotmd on thm case8 front rural armas 

because of problam with the validity of socio~conomic data for 

rural coaununitiea. (Sam Hethods). 

a s e s  of tuberculosis ara not ovonly diatributad &.r a11 

correctional facilitias. Half of the inrrtitutiona. with more than 

half of the inriata population ( 54  .4X).  h8d no ca8os of fB.  hto 

priaon.. M a  Pas and Haadingly. rith 27.3% of th. total priaon 

population. had 67% of fB casos. (Sa. Tabla 3 1 ) .  



Table 31 
Total prison TB cases. 1975 through 1994. 

t o t a l n u m b e r  ( % )  of 
cases during study 
period. n = 18 

umber of cases 
per prisons 

TB cases were not evenly distributed over the 20-year 

period. Two correctional institutions. The Pas and Brandon. had 

TB cases in three of the four 5-year periods. indicating a 

possible chronic level of endemicity in these two institutions. 

Prison TB cases may reflect the high TB incidence among the 

population served by this prison. The Pas had six TB cases in the 

three 5-year periods. It is likely that The Pas has the highest 

proportion of Status Indian inmates, because of its location. in 

northern Manitoba. (See Table 32). 

Headlingly. the largest Provincial prison had al1 of its 6 

cases in the 1985-1990 5-year period. This clustering of cases 

may indicate prison acquired disease. Milner Ridge had two cases 

in the most recent 5-year period. (See Table 3 2 ) .  

number of prisons 
experiencing 
designated number of 
TB cases ( %  of 
Manitoba prison 
population) 



Table 32 
Nurnber of TB cases, by correctional institution, 

3.6.1 Federal 

by 5-year period. 1975 throuqh 1994. 

I t  is recognized by Corrections and Health Canada that TB i n  

Federal prisons is a health hazard to those i n  prison and the 

community outside the prison. 175 

The Corrections Services of Canada components of TB control 

and prevention are a )  education b) medical response to a c t i v e  TB 

c )  measure TB infection status d )  ongoing surveillance of inmates 

and staff e )  ongoing monitoring of physical environnent for TB 

transmission risk, as laid out in the current Canadian 

Tuberculosis Standards. 176 Curative or preventative therapy is 

provided in accodance wi t h  Canadian Tuberculosis Standards. 176 

The general responsibilityes for TB control for inmates 

b 

Prison 

The Pas 

Headingly 

Brandon 

Milner Ridge 
I 

rests with Corrections Services Canada 

and service provided by Health Canada. 

with technical advice 

Medical Services Branch. 

1975-79 

O 

O 

1 

O 
I 

Correct ions Canada "paysM. Heal t h  Canada "provides" . 175 
Diagnosis. cases reporting. and contact investigation as per 

Canadian Tuberculosis Standards Guidelines. are carried out on 

1980-84 

2 

O 

2 

O 
I 

1 9 8 5 - 8 9  

1 

6 

O 

O 
I 

1990-94  

3 

O 

1 

2 
I 



site by nurses and a physician. in collaboration with the HSC 

Respiratory Clinic and the TB Regi~try?~ 

Educu t ion 

Inmate education is conducted by on-site medical staff 

through the Choosing Health Care In Prison (CHIP) Federal 

initiative. started in July 1997. This program on choosing 

healthy behaviours includes information on tuberculosis and 

tuberculosis prevention. 

Staff education is in the form of training videos and 

inservice conducted in collaboration with the TB Registry. 

Tuberculosis inservice is not compulsory. 177 

M8d11cd response tu active 723 

Prisoners with suspected tuberculosis are assessed at the 

Respiratory Clinic at the Health Sciences Centre (HSCI in 

Winnipeg. An isolation roon with positive pressure is available 

on-site for inmates with tuberculosis or suspected 

tuberculosis. 17' 

Screening 

Screening for TB starts with a history which includes risk 

factors and symptoms. Screening is not compulsory but inniates 

with symptoms. reported by themselves or prison personnel. are 

considered to have TB and referred to the Respiratory Clinic at 

HSC . 

2-step Mantoux skin testing is done on al1 inmates admitted 

or readmitted who have no previous documentation of skin test 

status or a previous negative skin test. Previous BûG vaccination 

is not a contraindication for Mantoux. F'ollow up Mantoux are done 



annually for those with a negative skin test. Those with a 

positive Mantoux are evaluated annually . 17* Chemoprophylaxis for 

al1 new convertors. individuals who are immunosuppressed. those < 

35 years old. who have fibronodular disease. or on oral steroid 

therapy are offered INH as per the Canadian Tuberculosis 

Standards. 178 

Pre-employment TB scroening by chest x-ray and 2-step 

Mantoux is compulsory for al1 employees of the prison. Annual 

screening is encouraged but not compulsory and cornpliance is 

unknown . 17' 

Surve i I l  ance 

Information on TB cases, inmates and staff, is submitted to 

a national reporting system through Health Canada. in 

collaboration with the TB Registry. Information on follow up 

screening and treatnent. for inmates transferred to other 

correctional institutes. is the responsibility of prison medical 

staff. Inmates released t o  the community are followed by the TB 

Registry and local public healthmedical personnel .179 

Risk factors 

Tuberculosis infection is likely to be high in the Status 

Indian prison population because of relatively high exposure to 

TB in the general Status Indian population. The prevalence of HIV 

infection in the prison population is unknown. 

Crowding in the medium security Stony Mountain Penitentiary 

is not considered. by the administration. to be a problem. ll9 

Double bunking. when there is more than one inmate per cell. is 

considered to be physical and emot ional crowding . l The prison 



holds 500 inmates with no double bunking. 417 in the original 

building and 83 in the annex. 540 inmates is considered to be the 

maximum capacity of the prison. Ce11 size in the older section 

2.1 x 2.7 x 2.4 meters. In the newer section the cells are 

"somewhat largeru. 149 At present there are no plans to expand the 

facility. Stony Mountain Penitentiary is one of the oldest 

prisons in western Canada. 

On 1996/May/13.  the prison had 579 inmates. 40 were 

temporary inmates from a Provincial correctional institution 

which had just experienced a prison riot. 149 Stony Mountain 

Penitentiary had a prison riot in 1983 with one of the perceived 

problems among the inmates at that time was double bunking. 

The minimum security Rockwood Institute has a capacity of 

168 inmates. On 1996/May/13 it h e l d  130 i n r n a t e ~ . ~ ~ ~  

3.6.2 Provincial 

TB control programs. for inmates and staff. were not 

consistent across al1 Provincial correctional institutions. No 

directives have been issued to the Provincial correctional 

institutions regarding TB control. TB control prograns were 

implemented by individual jails. on an ad hoc basis. to reflect 

the needs of their catchment area and the limitations of their 

facilities. 

Inmates are often held at the Winnipeg Remand Centre while 

waiting for trial: after convicted they are sent to Provincial 

jails i f  their sentence is less than two years. 180 Inmates with 



sentences of two years or more are sent to a Federal correctional 

institution.180 

The average length of stay a t  the Remand Centre is 2 to 4 

weeks: range of stay is from a few hours to three years. 1 8 0  The 

Centre often holds 20 to 30 inmates more than its capaci ty  of 300 

to 310.180 Single and double bunked cells will often hold an 

extra inmate with a mattress on the floor, The 13 bed medical 

unit has held up to 22 inmates.180 

There is no active TB screening implemented at the Remand 

Centre.180 Inmates who are suspected of TB or who request TB 

screening. are seen by a physician. If they are diagnosed with TB 

they are treated according to the direction from the Director of 

Tuberculosis Services and the Central Tuberculosis Registry. 180 

Screening of contacts (focused case finding) in the Remand Centre 

is instituted. Receiving corrections1 facilities are notified of 

inmates who ara TB contacts and on traatment for disease or 

chemoprophylaxis. Inmates released back into the comunity are 

followed through t h e  TB Registry. Mfi is carried out for inmates 

wi th TB and those taking chemoprophylaxis. 180 

Educa tion 

No inmate education or staff inservice regarding. 

tuberculosis or tuberculosis control. was routinely given in any 

of the Provincial correctional institutes. 181.182.183,184 

The exception to this was a t  the Agassiz Youth Centre. where 

'Io was briefly mentioned i n  a course called Medical Concerns. 

which is of fered to new staff . ldS 



Medical response tu active IB 

Inmates suspected of having TB are screened for the disease 

and i f  coughing they are isolated. 181*182+183*184.186 Confirmed 

cases are referred to the Respiratory Unit at Health Sciences 

Centre. ldl Treatment and follow-up is carried out in 

collaboration with the Respiratory Unit and TB 

Registry.181e182e184.186 Directly Observed Therapy (DOT] is used 

for al1 treatment with medication. 

Screening 

Screening for TB is not part of the pre-admission process 

for inmates or pre-employnent for staff. 18' The exception to this 

is The Pas Correctional Institute. which has a high incidence of 

tuberculosis in the catchment area. Here. screening for TB. done 

on-site. starts with a history which includes risk factors and 

symptoms. A chest x-ray is dane on admission: this is not 

compulsory but has not been refused. No skin testing is done: the 

explaination for this policy was that  a high proportion of the 

inmates have received BCG at birth. 186 iieadingly screens ki tchen 

staff for TB as a condition of employment. 181 

A l 1  facilities screen suspected cases and contacts of 

confirmed cases. This includes skin testing using the 2-step 

Mantoux. i f  applicable. chest x-rey. and sputum specimens if 

applicable. This is done in collaboration with the HSC 

Respiratory Clinic and the TB Registry. 

SurwiMlsnce 

Surveillance for TB of inmates or prison staff is not 

carried out on a routine b a ~ i s . 1 ~ ~  



Risk factors 

The prevalence of tuberculosis infection and the incidence 

of disease in Provincial jails reflect. in part. by the 

corresponding prevalence and incidence in their catchment area. 

However. rates of infection and disease may theoretically be 

higher in prison due to crowding and potential drug use. 

Crowding. a major risk factor for TB. was not felt t o  be a 

problem in any of the Provincial jails. Two jails normally held 

one inmate per ce11:183*1*6 one j a i i  held two per ce11 .183 

Milner Ridge houses 4 to 5 inmates per room; these rooms 

have open windows and are used basically for sleeping only. 184 

Milner Ridge is a work camp and inmates have to be considered 

healthy as a requirement for admission. 184 Most inmates enter the 

facility through the Remand Centre or the Headingly jail. It was 

assumed that inmates would already be screened for disease. prior 

to admission to Milner Ridge. 184 However. there is no routine 

screening at the Headingly facility or the Remand centre. 

The Dauphin jail houses inmates in one dormitory. with 40 to 

50 inmates. using bunk beds. The dormitory is used for sleeping 

only. There is an "open door policy" where inmates have jobs in 

the cornmunity and liberal freedom of movement. 183 

The Portage jail had a mixture of dorms with 5-6 inmates per 

dorm. a few double rooms. and a few single rooms. Al1 rooms had 

high ceilings and big windows. 185 Agassiz had large roorns with 

individual cubicles for sleeping. 185 

Intravenous drug (IVD) use. documented in other Canadian 

prisons . 124b125  is a risk factor for HIWAIDS and therefote for 



tuberculosis. None of the Provincial correctional facilities felt 

that IVD use was a problem in there facility to their knowledge. 

Most facilities did not know of even one case of IVD 

use. 181 a 182A 1838184.185 Prevalence of HIV infection in the prison 

population is unknown. 



W T E R  4 

CONCLUS ION 

4.1.1 Sumary of epideiiology 

The Manitoba Status Indian population TB incidence rate has 

remained significantly higher than that of total population. TB 

incidence rates in Manitoba are no longer decreasing. 18* and the 

trend of decline in tuberculosis is reversing in other par ts  of 

the developed world. 9J0*11*12*13*14 Incidence rates in 

immigrants to Manitoba have remained in the range of 20 to 33 per 

100.000 population over the past 20 years. 

However, the on-reserve Status Indian incidence rate has 

incressed steadily between 1990 (21.2/100.000) and 1994 

(65.1/100~000). Outbreaks of tuberculosis have occurred in 

communities with no previous TB. In some communities TB is 

endemic. The off-reserve incidence rate has remained steady in 

the same time period with the mean rate almost twice that of the 

on-reserve population. The Status Indian population is increasing 

in nunbers (86.983 in 1994). more than double the 1975 count 

The Status Indian proportion of the population is also increasing 

from 4.0% in 1975 to 7.7% in 1 9 9 4 . 4 ~ * 4 1 * 4 ~  

When analyzed by age. TB incidence rates have decreased over 

the  period of 1975 through 1 9 9 4  in al1 age groups. in both the 

Status Indian and total Manitoba populations. with the exception 



of Status Indians older than 64 years. where there was no 

significant change in incidence. (See Table 5). 

A communal litestyle as practiced in the Aboriginal 

population. where extended family live together in the same 

household. may provide an environment in which TB is more easily 

transmitted. compared to the non-Aboriginal Manitoba population 

where nuclear families are more conunon. Elderly Status Indians 

with a high incidence of TB live in close proximity to the very 

young who are highly susceptible. 

The proportion of TB cases among Msnitobans. in persons O 

through 4 years of age. has also significantly increased. 

suggesting a possible increase in new transmission. 

In the total Manitoba population. males 65 plus years have a 

rate of tuberculosis that is almost twice that of women in the 

same age group (mean for males 3 3 . 4 3 / 1 0 0 . 0 0 0 :  for fernales 

1 8 . 4 8 / 1 0 0 . 0 0 0 ) .  This points to elderly males as a possible high 

risk group for TB. 

Analysis of infection site demonstrated that the incidence 

of pulmonary TB. is almost seven times higher in the Status 

Indian population (mean 4 6 . 7 / 1 0 0 . 0 0 0 .  1975-1994) than the 

population which is not Status Indian ( 6 . 9 / 1 0 0 . 0 0 0 ) .  Pulmonary 

smear posit ive TB cases are associated with the highest rate of 

t r a n s m i ~ s i o n l ~ ~  Of these pulmonary cases there is a greater 

proportion in the Status Indian population which are smear 

positive (mean 56.4%) than in the rest of the population (man 

44.5%). This indicates a higher level of disease transmission in 

the Status Indian population. 



Several risk factors for TB infection and disease were 

discussed in this study. The Aboriginal population o f  Canada has 

higher rates of unemployment and lower levels of education than 

the general population. l5 5 6  6 4  Raserve cornmunit ies of Manitoba 

have limited economic resources and costs of economic enterprise 

(including transportation. etc.) are higher. The risk factors of 

diabetes21 and renal failureSd5 related to increased 

susceptibility to disease are more prevalent and increasing in 

the Status Indian population than in the general population. 

Ecological or geographic risk for tuberculosis must also be 

considered. The risk of exposure may be independent of individual 

risk behaviour and susceptibility to disease. ~rall'~ described 

ecological risk in a study of STDs and AIDS. geographic 

clustering of disease was observed that was independent of risk 

behaviour. In the case of air borne disease such as tuberculosis 

ecological risk may be even more important than poverty. 

Indian reserves in Manitoba. considered to be poor by 

Manitoba standards. have a mean TB incidence. 1990 through 1994. 

that is almost four and a half times higher than the total 

population (on-reserve Status Indian 39.9/100.000: total Manitoba 

9/100.000). However, 29 of these 61 reserves had no cases of TB 

in that  time period. One reserve had almost one guarter (24.3%) 

of al1 on-reserve cases. Without the tuberculosis bacillus 

present in the environment it is not possible to contract the 

infection. 

Two of the three IUATLD criteria for discontinuation of BCG 

were not met. The annual risk of TB infection was estimated t&@e 



- 
greater than 0.1% (0.45%) and the average annual rate of smear- 

positive TB was greater than 5 cases/100.000 population during 

the period 1992 through 1994 (14.83 cases/1000.000 population). 

If the Manitoba TB control program accepts the IUATLD criteria. 

continued use of BCG in the Status Indian population appears 

warrented. However. the possible overlap of BCG immunization and 

H I V  infection in newborns is a cause for concern in the Status 

Indian population. BCG is contraindicated in newborns with immune 

system impairment and may result in systems damage and even 

death. 189 

The prevalence of HIV infection among Status Indian is 

unknown. H I V  infection among the Aboriginal population of Canada 

follows a somewhat different pattern than the general population. 

with a higher proportion being females. heterosexual. younger age 

g r o u p .  and having intravenous drug use risk,ls9 indicating the 

potential for an increasing prevalence among Aboriginal females. 

who have the potential to transmit HIV to their babies. 

As long as crowding housing remains a chronic problem on 

reserves and prisons. there will be increased risk of 

transmission from pulmonary cases of TB. The Manitoba Aboriginal 

population has high rates of incarceration and account for a high 

proportion of the prison population. 3 0 0  Most correctional 

facilities have reported periodic crowding. Inmstes waiting for 

trial. are kept under chronically crowded conditions. These 

conditions are expected to be short term but may last for up to 

three years. 



Risk factors for tuberculosis such as crowding and HIWAIDS 

have been documented in Canada a n d ' o t h e r  parts of North 

~ m e r i c a .  120A23 Prevalence of TB and HIV infection. and 

intravenous drug use in Manitoba prisons is unknown. 

Incarceration in a Manitoba prison or ernployment in a Manitoba 

prison is a potential risk factor for TB. 

Prison inmates are a geographic subgroup  of the general 

population, made up of various subgroups with relatively high 

risk factors for TB. Prison staff with direct contact  with 

inmates are also a t  risk for TB. 

Inmates and prison staff carry with them their risk of 

tuberculosis when they leave the prison environment. In the 

Provincial prisons, turn over of the inmate population is 

relatively high. Prison stay is less than two years. increasing 

the velocity of potential movement of TB from one sub group  to 

another (prison t o  home community). 

In the Provincial prison system. screening for TB is not 

part of the mandatory pre-admission process for inmates or pre- 

employment f o r  staff . 18' Only one Provincial jail is doing this 

on a regular basis. le6 No inmate education or staff inservice 

regarding tuberculosis or tuberculosis control is routinely given 

in any of the Provincial jails. Surveillance for TB of inmates or 

staff is not carried out on a routine basis.18' 

4 . 1 . 2  Opportunities for prevention 

Risk of infection i s  composed of the amount and duration of 

exposure t o  the tuberculosis bacillus. Primary prevention needs 



to focus on improved quality and quantity of housing. especially 

on reserves. Funds for housing could be prioritized for 

communities with the highest rates of crowding. Crowding in 

prison is an issue to be addressed at al1 levels of the penal 

system. The possible need for more prison buildings or 

alternatives to incarceration may need to be addressed by the 

judicial system. 

The risk of conversion of infection to disease is dependant 

on the susceptibility of host as well as the exposure dose of 

bacilli. Illness that influences susceptibility. such  as diabetes 

and renal disease. are more prevalent in the Status Indians 

population than the Manitoba population as a whole. Manitoba 

Health. in conjunction woth Aboriginal groups in the Province. 

are attempting to improve diagnosis and treatment of diabetes 

mellitus and hypertension in order to prevent secondary sequelae 

including renal diseadgo It is unknownwhether these efforts 

will have an effect on secondary prevention of tuberculosis. 

The main form of secondary prevention is finding out who are 

infected (by skin testing) and giving them INH chemoprophylaxis. 

Targeting high risk groups for secondary prevention may be most 

efficient. This would include some jails. high incidence reserve 

communi t ies , the core area of Winnipeg. and possible immigrants 

from regions with h i g h  incidence of tuberculosis. The criteria 

for designation of a high r i s k  group may i n c h d e  a mean TB 

incidence rate of for example greater than 175 cases per 1 0 0 . 0 0 0  

population over the past f ive years: this would include the 

Manitoba communities designated as having "high" or "mediumu 



incidence shown above. This criteria could be adjusted to reflect 

available funding and the projected epidemiology of disease. 

Screening for TB disease and infection among high risk 

subgroups rnay be efficient for high incidence rates and in the 

case of drug resistance. Data on prevalence of TB infection 

through skin testing would enable targeting of the most 

vulnerable individuals in a high risk group.  Appropriate use of 

chernoprophylaxis could then be irnplemented. 

An unpublished study by ~ o r d a n l ~ ~  among Canadian First  

Nation infants suggests that continued use of BCG inoculation is 

appropriate. given the present incidence of tuberculosis disease 

and recorded HIV. but should be evaluated by geographic region 

and particular population subgroup. 

BCG vaccination of newborns from high risk populations may 

be beneficial. and rnay be offered to other groups besides the on- 

reserve population ( e . g .  off-reserve Status Indians and some high 

incidence communities of Winnipeg). Use of BCG will require close 

monitoring because of the changing epidemiology of TB and HIV. 

High rates of HIV testing of prenatal women in a population where 

BCG of newborns is conducted would be crucial to monitoring and 

evaluation of the B(Xi policy. 

The stability of the public health system on Manitoba Indian 

reserves is unknown. There are shortages of public health 

personnel needed to carry out p u b l i c  health programs and the 

political authority ovet health care is in transition. A t  

present. Manitoba has a well functioning BCG vaccination program 

in place with  a reliable reporting system for adverse reacti- 



It would be difficult to restart this program i f  i t  were ever 

discontinued. 

Using the IUATLD criteria and given the present information 

on HIV in the population, the benefits of the policy of BCG 

outweigh the risks. However. because of the  changing epidemiology 

of TB and HIV in the Manitoba Status Indian population this 

policy needs to be evaluated of a regular bas is .  

Provincial guidelines for TB control. with modifications to 

suit the prison/staff population are needed. Screening and case 

finding protocols for the pre-admission of inmates and pre- 

employment of staff. should be implemented and evaluated at 

regular intervals. This includes the appropriate use of 2-step 

skin testing and chest x-ray. 

Surveillance for TB disease and infection needs to be 

ongoing. TB epidemiological studies in Manitoba prisons are 

needed to set up these guidelines and to facilitate evaluation. 

Basic definitions. such as what constitutes crowding. need to be 

addressed . 

The risk of tuberculosis complications and possible death is 

dependant on effective treatment. The use of Directly Observed 

Therapy (KYI'). shown to decrease rates of primary and acquired 

drug resistance. and of relapse. 98 are part of a comprehensive TB 

control program. This is a lobour intensive program. but one that 

is cost ef fected. 

The ability t o  recognize act ive tuberculosis and 

complications of tuberculosis is a cornerstone of tertiary 

prevention. Education of front line workers such as primaty 



health car6 providers and prison workers is needed to develop a 

high level of suspicion for tubercuiosis. 

Primary health car0 providers need inservices to h e i p  

develop their skills for detection and treatment of TB and 

disease complications. especially when working with high r i s k  

populations. 

Public education for communities with a h i g h  incidence of TB 

are necessary t o  increase awareness of TB. Access c m  be 

accomplished through town hall meetings and through t h e  school 

system. Small group discussion nay be appropriate in the prison 

system. 

Individuals that  are not in the mainstream of society. s u c h  

as the homeless. new immigrants. and rural Aboriginal people who 

have r e c e n t l y  moved to urbsn areas. are often t h e  most vulnerable 

t o  disease. One-on-one education from someone with a similar 

background may be useful. 

Mass chest x-ray screening for act ive infiltrates. nay be 

needed in communities of groups t h a t  have a h i g h  and chtonic 

levels of TB. 

After the completion of t h i s  analysis. several reeearch 

priorities are immediately obvious: The first of thsse is an 

analysis to estimate the rates of TB infection in Manitoba 

population. with a high  risk of TB. Thi. would include prison 

i n m a t e s .  core are. of Winnipeg. Statu. Indians. particularly in 

urban areas and from cornnunitle8 with a high incid~nce of TB. and 



immigrants from countries with high TB incidence. This would 

enable a more c h a r  picture of TB risk in these groups of people .  

and facilitate identification of the most vulnerable to TB within 

the group. 

A mode1 is needed for implernentation of ongoing HIV 

monitoring in populations where BCG of infants is used. In 

Manitoba this involves the Status indains on-reserve. 

particularly women of child bearing age .  This would provide a 

valuable component to the evaluation of Medical Services policy 

of BCG innoculation of on-reserve newborns. 

A thorough analysis of the epiderniology of TB and the the 

interaction of TB with HIV infection is needed at the Winnipeg 

Remand Centre. This is an en t r y  point for most inmates into the 

prison system. crowding is chronic. and inmate turnovern although 

high can be as  long as three years with only 'ternporary' shelter 

facilities. This indicates a possible point of augmentation for 

the spread of TB. 
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Appendix C: Classification of Manitoba rererves.  

Health care agency 1 Location s ta tus  1 Reserve 
Federal 1 remote Berren Lands 

Berens River Federal 1 remote 
l~irdtail Sioux Provincial 1 non remote 
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1 Brokenhead Provincial 1 non remote 
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1 Indian Birch Provincial 1 non rcmotc 

Provincial I non rcniotc 
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non remote 

rernote 

remote 



Sioux Valley 1 Provincial 1 non remote 
Split Lake 1 Federal 1 remote 

- - 

St . Theresa Point 1 Federal 1 remote 
Swan Lake 1 no* remot e 
Toot inaowazi ibeeng 1 Provincial 1 non remote 

Source: DIAND pop stats 

War Lake 

Wasagamack 

Waterhen 

Waywayseecappo 

York Factory 

Provincial 

Federal 

Provincial 

Provincial 

Federal 

remo t e 

remo t e 

non remote 

non rernote 

remot e 



Appendix D 

TB incidence rates* and cases by Indian reserve, 
in Manitoba. by 5-year period. 1 9 7 5  through 1 9 9 4 .  

reserve (post office) f 
b 

1 9 7 5 - 7 9  1980-84 1985-89 1990-94 
cases cases cases cases 
mean pop mean pop mean pop mean pop 
rate rate rate rate 
2 2 O 1 



Fox Lake" (Gillam) 

Garnblers (Binscarth) 

Garden Hill (Island 
Lake ) 

God's Lake Narrows8* 
(God's Lake Narraws) 

God's River" (God's 
River ) 

Grand Rapids (Grand 
Rapids) 

tlollow Water 
(Winipegow) 

Jackhead (Dallas) 

Keeseekoowenin 
(Elphinstone) 

Lake Manitoba (Vogar)  

Lake St. Martin 
(Gypsumville) 

Little Black River 
(O'Hanley) 

Little Grand Rapids*. 
(Little Grand Rapids)  

Little Saskatchewanm8 
(Gypsumville) 

Long Plains (Edwin) 

Mathias Colomb 
(Pukatawagan) 

Mosa ka h i ken ( Moose 
Lake ) 



I 

jeguis  (Hodgson) 

>in0 Creek 
: Campervi 1 le ) 

?oplar River (Negginan) 

Pungassi" (Pungassi) 

Red Sucker Lake (Red 
Sucker Lake )  

Rolling River 

Roseau River (Ginew) 

Sakgeeng ( Fort 
Alexander ) 



1976 
-Godbs River was created from part of God's Lake Narrows 
1977 
-Dauphin River was created from part of  Little Saskatchewan 
1979  
-Northlands was created from part of Barren Lands 
1980 
-Wat Lake was created from part of S p l i t  Lake and part of Fox 
Lake 
1983 
-Indian Birch  was created from part of Shoal River 

1 
269 
7 4 . 3  
O 
6 5 6  
O 
1 
8 3 9  
2 3 . 8  
7 
1197 
1 1 7 . 0  
1 
1693  
11.8 
1 
305  
6 5 . 6  
O 
2 9 3  
O 
O 
5 3  
O 
1 
758  
2 6 . 4  
O 
3 6 5  
O 
10  
7 2 4  
2 7 6 . 2  
O 
1 4 4  
O 
1 
308 
6 4 . 9  

1 8  
2 4 4  
1 4 7 5 . 4  
O 
566  
O 
1 
726  
2 7 . 5  
9 
1068 
1 6 8 . 5  
2 
1332 
30.0 
1 
221 
9 0 . 5  
O 
2 6 4  
O 
2 
24 
1 6 6 6 . 7  
1 
660  
3 0 . 3  
O 
301 
O 
26 
5 4 3  
9 5 7 . 6  
1 
162 
3 0 8 . 6  
O 
99  
O 

- 
S a y i s P *  (Tadoule Lake) 

Shamatawa (Shamatawa) 

Sioux Valley (Griswold) 

Split Laken* (Split 
Lake 1 

1 

S t  Theresa Point ( S t .  
Theresa Point)) 

Swan Lake (Swan Lake) 

Tootinaowaziibeeng" 
(Shortdale) 

War LakeH (Ilford) 

Wassagomachi 
(Wassagomachi ) 

Waterhen (Skownan) 

Waywayseecappo 
(Waywayseecappo) 

Wuskwi S i p i h k H  (Birch 
River) 

York Factory (York 
Landing ) 

*rate  per 100 .000  population 
* *  

' 1  
263  
7 6 .  O 
3 
781 
7 6 . 8  
1 
1026 
1 9 . 5  
2 
1 4 3 8  
2 7 . 8  
2 
2072 
1 9 . 3  
O 
399  
O 
O 
410 
O 
O 
133 
O 
1 

2 1 . 6  
O 
4 3 9  
O 
2 
9 3 4  
4 2 . 8  
O 
1 7 1  
O 
6 
102 
3 9 7 . 4  

16  
2 6 5  
1 2 0 7 . 5  
O 
498  
O 
1 
7 2 9  
2 7 . 4  
7 
9 2 2  
1 5 1 . 8  
10 
1102 
1 8 1 . 5  
5 
209 
4 7 8 . 5  
O 
287 
O 
N/A 

2 
5 2 9  
7 5 . 6  
O 
262  
O 
3 
4 7 3  
1 2 6 . 8  
N/A 

O 
294  

- O 



1985 
-Churchill changed i t s  name to Fort Churchill 
1991 
-Pauingassi was created from p a r t  of L i t t l e  Grand Rapids 
1992 
-The P a s  changed its name to Opaskwayak 
1 9 9 3  
-Fort Churchill changed its name to Sayisi 
-Shoal River c h a n g e d  its name to Sapotaweyak 
1994 
-Valley River changed its name to Tootinaowaziibeeng 
-Crane River c h a n g e d  its name to O-chi-chak-ko-sipi 
-1ndian  B i r c h  changed i ts  name to Wuskwi S i p i h k  



A m e n d i x  E: TB incidence rates and cases by conununity, Winnipeg.  . . 
Manitoba. 1990 through 1994. 
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Appendix F: Manitoba Correctional Institutions, p o p u l a t i o n  
and proport ion  of inmates. 

Institution 1 population 1 8 
-- - - 

Dauphin Correctional Institute 1 50 1 3 . 4  

The Pas Correctional Institute 
(includes Eqg Lake) 

1 lo0 

Portage Correctional Institutt 1 50 1 3 . 4  
-- 

Agassiz  Youth Centre 

Brandon Correct ional I n s t  itute 1 150 1 10 .2  

Mi lner  Ridge 1 120 1 8 . 2  

Stony Mountain Penitentiary 1 401 1 2 7 . 6  
- -- 

Rockwoocl Institute 1 1 7 2  1 11.7 

total 1 1466 1 100 .0  




