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Supplement – Tables, Notes and detailed information for the 7 populations.  

 
 

 

 

Table S1: Summary of timing of three TB-specific Population-wide interventions in the 6 indigenous populations  

Population Routine BCG Vaccination in Infancy Active Case finding through periodic Chest 

radiography 

Population wide Testing and treatment of 

Latent TB (INH)  

 
Year started Year stopped Year started Year stopped Year started Year stopped 

Alaska (American Indian and Alaskan 

Native), U.S.A. 

1936 1953 1936 1975 1957 1970 

Alberta First Nations, Canada 1948 2004 1943 1975 None --- 

Eeyou Istchee (Cree Territory of James 

Bay, Quebec), Canada 

1946 2004 1946 

1982 

1977 

1986 

1982 1986 

Greenland 1941 

1997 

1991 

Present* 

1955 

2007 

1971 

Present* 

None --- 

Nunavut, Canada 1965 Present 1960 1975 1967 1982 

Nunavik (Quebec), Canada 1970 2004 1964 1980 1982 1984 

 

* BCG vaccination was reintroduced through-out Greenland in 1997, and active case finding through chest radiography was reintroduced in 2007 in South Greenland only.  
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Table S2a. Summary of available data on TB and general health indicators in the study populations from 1960 to 2014 

(Indicators measured in same way in different years/populations – unless marked) 

 

 
Indigenous: Non-recrudescence Indigenous: Recrudescence 

Canada – 

General 

population 

Alaska Alberta Cree Greenland Nunavik Nunavut 

Indigenous populations 

Total indigenous population – in 2014 138,312 116,670 16,365 50,229 12,090 27,070 33,467,000 

TB Notifications (Notifications of all forms of TB per 100,000 population) 

Year of first available data 1960 1960 1973 1960 1960 1960 1960 

Rate in first year 442 489 428 709 2368 1233 55 

Rate in 2014 38 11 11 186 270 230 4 

Average annual % change over entire interval with available data (95%CI) 

-4 (-7, -2) -6 (-9, -4) -2 (-12, 7) -2 (-6, 3) -2 (-8, 4) -2 (-6, 3) -5 (-5, -4) 

Average annual % change from 1980-2014 (95%CI) 

-2 (-5, 0.5) -7 (-10, -4) -2 (-13, 10) 5 (0.2, 10) 3.0 (-5, 11) 5 (-1, 11) -3 (-3, -2) 

Life expectancy (average years for men and women, at birth) 

Year of first available data 1960 1965 1970 1960 1960 1960 1960 

Value in first year 60 65 72 60 59 51 71 

Value in 2014 71 72 78 71 68 73 81 

Average annual % change over entire interval with available data (95%CI) 

1·6 (0·8, 2·3) 1·1 (-0·0, 2·2) 0·9 (-0·0, 1·9) 1·7 (0·7, 2·6) 1·5 (-0·3, 3·3) 3·9 (-1·8, 9·6) 1·3 (1·0, 1·5) 

Average annual % change from 1980-2014 (95%CI) 

1·3 (0·4, 2·2) 0·9 (-0·5, 2·3) 0·9 (-0·3, 2·1) 2·2 (1·5, 2·9) 1·5 (-1·2, 4·2) 1·5 (-0·7, 3·7) 1·2 (0·9, 1·4) 

Infant mortality (deaths in 1st year of life per 1000 live birth) 

Year of first available data 1960 1960 1975 1960 1960 1960 1960 

Value in first year 60 61 40 68 156 157 27 

Value in 2014 9 10 15 9 26 22 5 

Average annual % change over entire interval with available data (95%CI) 

-16 (-25, -7) -15 (-24, -6) -3 (-38, 32) -18 (-26, -9) -13 (-29, 3) -14 (-32, 5) -15 (-21, -10) 

Average annual % change from 1980-2014 (95%CI) 

-10 (-19, 0) -7 (-17, 4) 2 (-38, 42) -19 (-30, -8) -6 (-28, 15) -2 (-26, 23) -10 (-15, -5) 

*Average annual percent changes = [100*(value in year N - value in year N-1)/value in year N-1] 
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Table S2b. Summary of available data on other health indicators in the study populations from 1960 to 2014 

(Indicators measured in same way in different years/populations – unless marked) 

 
Indigenous: Non-recrudescence Indigenous: Recrudescence 

Canada – General 

population 

Alaska Alberta Cree Greenland Nunavik Nunavut 

Diabetes (prevalence of diabetes in adults, from registry information) 

Year first available data 2000 1995 1985  1990 1985 1995 

Prevalence in first year of data (%) 3·8 10.4 5.2  3·2 0·5 4·5 

Prevalence in 2014 (%) 4·4 13·2 23·4  6·0 4·8 8·1 

Average % change every 5-year (95%CI) 

8 (3, 12) 13 (7, 18) 36 (20, 52)  23 (21, 26) 76 (-15, 166) 35 (4, 66) 

* Data for Nunavik is self-reported age 15+ prevalence, data for Greenland is not available, and data for the rest of the jurisdictions are from local or national diabetes registry (Alaska: age-adjusted prevalence. Alberta: age 30+ crude 

prevalence. Cree: age 20+ crude prevalence.  

Nunavut: age 20+ crude prevalence. Canada: 20+ age-adjusted prevalence). Alaska: Age-adjusted prevalence: diabetes registry Alaska Native Medical Center, CDC; Alberta: Age-adjusted ABORIGINAL AB 20+: based on Alberta 
diabetes surveillance system; Cree: Prevalence Cree 20+: from 1997 CDIS diabetes registry - before 1997 other chart review and chronic disease registry; Nunavik: Self-report of HCW diagnosis: Prevalence 15+; Nunavut: Crude 

prevalence 20+ Inuit: from diabetes registry before 2009 called NDSS and after 2009 called CCDSS; Canada general: registry: Prevalence pop 20+ Age-standardized prevalence: NDSS 

Obesity (prevalence of obesity among adults) 

Year first available data 1985 2000 1980 1980 1980 2000 1980 

Prevalence in first year of data (%) 18 30 33 4 11 20 11 

Year most recent data 2014 2009 2009 2009 2014 2014 2014 

Prevalence in last year of data (%) 34 36 70 22 26 24 18 

Average % change - every 5-years  (95%CI) 

14 (1, 27) 4 (1,8) 17 (7, 27) 48 (0·5, 95) 17 (3, 32) 12 (6, 18) 10 (-3, 24) 

Smoking (prevalence of adults currently smoking) 

Year first available data 1990 1990 1980 1990 1980 1985 1980 

Prevalence (%) 46 59 50 88 75 76 35 

Year most recent data 2014 2009 2009 2009 2014 2014 2014 

Prevalence (%) 37 65 56 68 77 73 20 

Average % change - every 5-years (95%CI) 

-5 (-11, 1) 3 (2, 4) 2 (-3, 8) -8 (-11, -5) 0·5 (-3, 4) -3 (-7, 2) -9 (-11, -6) 

Alcohol (Prevalence of adults reporting binge drinking) 

Year first available data 1990 2000 1990  1990 2000 1990 

Prevalence (%) 26 40 18  28 20 14 

Year most recent available data 2014 2009 2004  2014 2014 2014 

Prevalence (%)(95%CI) 20 39 29  34 22 18 

Average % change every 5-years 

-6 (-17, 6) -1 (-10, 8) 29 (21, 37) 

 

11 (-28, 49) 4 (-4, 12) 8 (-10, 27) 
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Table S2c. Summary of available data on socioeconomic indicators in the study populations from 1960 to 2014 

(Indicators measured in same way in different years/populations – unless marked) 

 
Indigenous: Non-Recrudescence Indigenous: Recrudescence 

Canada – General 

population 

Alaska Alberta Cree Greenland Nunavik Nunavut 

Housing - Crowding (persons per room) 

Year first available data  1980 1980 2000 1980 1980 1980 

Average persons per room  1·2 1·2 0·9 2·3 1·5 0·5 

Year most recent available data  2014 2014 2014 2014 2014 2014 

Average persons per room  0·8 0·8 0·8 0·9 0·8 0·4 

Average % every 5-year change (95%CI)  -7 (-9, -4) -6 (-16, 4) -6 (-16, 5) -11 (-30, 8) -10 (-17, -2) -4 (-7, -1) 

Education (% of adult with high school diploma) 

Year first available data 1980 1985 1980 2000 1980 1985 1980 

% of Adults 46 28 25 25 14 15 49 

Year most recent available data 2014 2014 2014 2014 2014 2014 2014 

% of Adults 81 60 57 33 40 39 83 

Average % every 5-year change (95%CI) 10 (4, 16) 16 (8, 25) 15 (7, 23) 17 (15, 19) 37 (-41, 115) 27 (-9, 63) 9 (5, 13) 

Employment (% of adults who are unemployed) 

Year first available data 1980 1985 1980 1990 1985 1985 1980 

% of Adults 20 31 19 12 14 34 7 

Year most recent available data 2014 2014 2014 2014 2014 2014 2014 

% of Adults 21 17 14 9 16 23 8 

Average % every 5-year change (95%CI) 1 (-5, 6) -10 (-26, 7) 2 (-31, 35) -3 (-32, 27) 4 (-13, 20) -9 (-21, 4) 3 (-15, 21) 

Native language (% of speaking native language at home) 

Year first available data 1990 1985 1980 1995 1995 1995  

Value 
36 40.4 92 92 96 77·1 

 

Year most recent available data 2014 2009 2014 2014 2014 2014  

Value 
32·3 14·7 84·6 94 95 61 

 

Average % every 5-year change (95%CI) -3 (-8, 3) -18 (-53, 17) -1 (-3, 0·2) 2·2 (-1.0, 4.1) -0·2 (-3, 2) -5 (-20, 10)  

Health budget or expenditures (inflated and converted to 2014 $CAD) * 

Year first available data  1995 1980 1990 1980 1980 1980 

Value  
2970·01 3214·28 3678·969 10220·6 4676·39 2815·74 

Year most recent available data  2014 2009 2014 2009 2014 2014 

Value  2576·23 10950·72 4928·6102852 13130·29 13221·78 6003·04 

Average % every 5-year change (95%CI)  -5 (-12, 3) 29 (8, 51) 8 (2, 14) 8 (-15, 30) 20 (8, 31) 14 (7, 20) 

* Health budget/expenditures are for all services (not just TB related services). These are measured differently in all jurisdictions, so should not be compared across jurisdictions. In Canada and Nunavut (data from 

the NWT before 1995) this was health expenditure per capita (estimated over time by the Canadian Institute of Health Information), in Eeyou Itsche and Nunavik this was health expenses per capita (measured and 

followed over time by the Ministry of health in Quebec). In Greenland this was total health expenses per capita, and in Alberta this was total health budget for First Nations, per capita. 
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GENERAL NOTE ON INDICATORS IN THIS STUDY: 

 
Selection of Indicators: 

For this study, we tried to find various indicators, as potential determinants of TB trends (including and mainly the recrudescence of TB in 

some but not all), in general categories of: health status (eg, life expectancy, suicide rate), lifestyle/health behavior (eg, smoking, alcohol 

binge drinking), health system characteristics (eg, number of physicians per population), socioeconomic status (eg, overcrowded housing, 

unemployment rate), and cultural continuity (the only indicator retained here, percentage of population using Indigenous language at home) 

in these Indigenous populations.  We initially aimed for numerous different indicators in each category.  However, after searching all data 

sources, and discussions with collaborators working with the six Indigenous populations, we had to drop many of these indicators as 

comparable data were not available for the proposed indicators in all these populations, or indicators were measured in different ways, or 

only once or twice over the many years of this study.  Below, are examples (but not all) of the indicators in each category that were 

dropped at the onset of the study: 

• Health status: Indicators of nutritional status (specifically vitamin D deficiency and iron deficiency anemia) are examples of 

indicators that had to be dropped in this category, due to lack of availability of data in most of these populations over time (and the 

questionable representativeness of available data mainly from small studies).  Also, quality data on certain health indicators known to be 

associated with TB, like diabetes prevalence or HIV incidence, was not available before 1980.   

• Lifestyle/health behavior:  In this category we dropped the “drug use” indicator, as quality (valid) drug use data was not available 

for any of these populations over time.  Also, when limited information was available, the indicator was not measured the same way in 

different populations (for example which types of drugs are included in the definition, and the frequency of use in the definition – in the 

past month vs. past year vs. life-time), and even in the same population over time.   

• Health system:  An example of an indicator that was dropped in this category is utilization of “Indigenous lay health workers” in 

the corresponding jurisdictions.  This information was not available at the population level for all the study populations over time.  Also, 

when data was available, training and extent of engagement of these lay health workers in each jurisdiction (eg, as part of a systematic 

programme) was different (and not always clear). 

• Socioeconomic status:  An example of an indicator that was dropped in this category is “food insecurity”.  This information was 

not collected in all of these study populations over time.  Also, the definition of the indicator differed in various studies (between 

populations and in the same population over time (for example: surveys asking individuals about food availability in previous day/week, 

versus studies on bio-markers like vitamin D or Iron deficiency, versus measures of cost of “Northern food basket”).  Even when two 

populations had similar-sounding indicators (for example, cost of Northern food basket in Nunavik and Cree Territory of James Bay), after 

reviewing the details of methodology, we concluded that the indicators were not really comparable.  Another important indicator that we 

had to drop in this category was “income”, for which was limited quality data was available over time and the definition changed over time. 

For example, the non-wage economy was important in these Indigenous populations in early years, and still remains important in some 

populations.  We were not able to have comparable data on net income in these populations over time, due to other a variety of outside 

contributors like taxation (of some but not all of these Indigenous populations), social safety income sources, and supplemental income or 

support from traditional activities like hunting and fishing. 

• Cultural continuity: Percentage of adults participating in traditional activities (like hunting, fishing, trapping and gathering) 

on a regular basis (during the past week/month) is an example of an indicator in this category that had to be dropped. This information was 

not collected consistently over many years in any population.  Also, when available, the indicator was not comparable in different 

populations (or even the same population over time). 

 

Total population:   

This term generally refers to the total Indigenous population, and not necessarily the total population of a given jurisdiction. The 

Indigenous proportion of the population is taken from the census data. In Greenland, more than 80% of the population is Inuit and 

ethnically-based disaggregated data (ie, for Inuit) is generally not available. Hence, we either used the data for the total population or the 

population born in Greenland (depending on the data availability). In Nunavut, Nunavik and Eeyou Istchee where more than 80% of the 

total population is Indigenous, depending on availability of data, we used the data for Inuit (in Nunavik and Nunavut) or Cree (in Eeyou 

Istchee) populations, for the Aboriginal population or for the total population of these jurisdictions. For Alberta, we used the data for First 

Nations of this province. For comparison, we used the data for general (or total) population of Canada. 

 

Annual TB notification rates per 100 000 population: 

TB notification rate refers to cases of TB disease that are reported (eg, by local physicians or other health care workers) to the health 

authorities for regional/national surveillance purposes (ie, notifications received by health authorities). This is incidence for respiratory and 

non-respiratory TB disease. At times, we calculated the rates based on available information on counts of TB cases in a jurisdiction during 

a given year. In these cases, we used an average percentage population growth between each census period for the denominator.   

For the total population of Canada, we abstracted information on percentage of reported respiratory (including laryngeal) TB, and the 

proportion confirmed microbiologically – meaning with a positive AFB smear, and/or positive culture and/or positive nucleic acid 

amplification test (NAAT) and/or histologic findings of necrotizing granulomas on a biopsy, from same sources. The percentage of 

respiratory and microbiologically-confirmed TB for the Canadian population was estimated for each 5-year period from 1960-2014. For the 
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total population of Alaska, we also found more recent data on percentage of microbiologically confirmed TB, and presented this 

information as 5-year averages from 1985-2014. 

Information on International Classification of Diseases (ICD) versions used over the years for surveillance of TB disease (ICD-7 to ICD-

10) in Canada was available and noted. TB rates are generally available (and presented) for every year from 1960 to 2014. According to the 

data from Statistics Canada, the percentage of microbiologically confirmed TB in Canada (total) was: about 50% in 1960’s, about 70% in 

1970’s and about 80% thereafter. Grzybowski and Enarson (1986) reported that a high proportion of pulmonary cases in the “Aboriginal 

groups” had been bacteriologically confirmed from 1970-1981 in Canada. They detail that results of bacteriologic examination were not 

reported for only 5% of cases among First Nations, 8·2% among Inuit and 14·7% among other Indigenous groups in Canada.   

 

Population-based TB control Interventions  

From historical public health reports and published studies, we obtained information about date of initiation and cessation of three 

community-based TB prevention and control interventions in the Indigenous population in the respective jurisdictions, including: (1) 

Screening and treatment of latent TB infection; (2) case finding with chest x-rays (with or without sputum microscopy); and (3) BCG 

vaccination of infants. Although, the date of onset of these programs were generally evident, the exact date of cessation was not always 

clear.  When the exact dates were not clear and we had a range estimate of dates, we used the last year of that range. All this information 

was sent to the public health stakeholders in the corresponding jurisdictions for verification. 

It should be emphasized that we only considered LTBI screening and treatment programmes that were offered to the general population 

(and not based on each individual’s risk factors for LTBI). Moreover, we only considered LTBI therapies that are considered to be effective 

based on current evidence (primarily daily isoniazid or INH at 300 mg for at least 6 months). It is important to note that, in principal, all the 

population-based LTBI therapy programmes included in this study were preceded by TST screening and CXR exam (for those with 

positive tuberculin skin test or TST). Hence, the population based LTBI treatment programme, included two TB prevention and control 

programmes in one as it also including active case finding with chest x-ray.   

Although, the date of onset of these programmes were generally evident, the exact date of cessation was not always clear. When the exact 

dates were not clear and we had a range estimate of dates, we used the last year of that range. All this information was sent to the public 

health stakeholders in the corresponding jurisdictions for verification. 

 

Average Life expectancy at birth 

We assessed this indicator from 1960–2014 for all jurisdictions. Limited information was available for the population in Eeyou Istchee 

before 1980. We used reported average (or men and women) life expectancy at birth for each jurisdiction. Only for the First Nations of 

Alberta in 1965–69, we estimated the average life expectancy from available information on age group-specific population and mortality 

counts from public health reports.  

 

Infant mortality rates per 1,000 live births 

This indicator was assessed in different jurisdictions from 1960 to 2014. We used reported infant mortality rates (number of death during 

the first year of life per 1000 livebirth) for each jurisdiction.  Limited information was available for the population in Eeyou Istchee before 

1980. For the First Nations of Alberta during the period of 1960-79, we estimated the infant mortality rate based on counts of infant (1 

year old) deaths and livebirth.  

 

Prevalence and/or incidence of Diabetes in Adults: 

This indicator (like other health system and socioeconomic indicators) was assessed from after 1980’s to 2014, as these data became more 

available in different jurisdictions. Prevalence estimates were for adults (mainly aged 20+ or 25+, but if different, then we specified this 

information for the given jurisdiction/time period) and were based on several types of measures in different jurisdictions: (1) Direct 

measures of serum glucose – either fasting or oral glucose tolerance test (OGTT); (2) based on diagnosis recorded by physicians (either 

through chart review or through centralized diabetes registries); or (3) based on self-reported doctor diagnosis (ie,“Has a doctor ever told 

you that you had diabetes?”).  

 

For diabetes, much data was missing in different populations (and same population over time), plus the type information available varied 

differently between sites. Registry data was available from Nunavut, Alaska, Alberta, Canada, and Eeyou Istchee, and self-report of health 

care worker diagnosis was available for Alaska, Alberta, Canada, and Nunavik. The relationship between self-report of health care worker 

diagnosis and registry diagnosis was used to extrapolate registry data prevalence of diabetes for Nunavik.  In Greenland, blood glucose 

information was available (ie, through oral glucose tolerance tests); the only other population with information on blood glucose was 

Nunavik.  Hence, we used the values of fasting blood glucose from Nunavik and the values from Greenland to extrapolate self-report of 

health care workers for diabetes diagnosis for Greenland. We then applied this calculated value and the relationship between self-report and 

registry from Alaska, Alberta, and Canada to extrapolate registry based estimates diabetes for Greenland.   

 

Prevalence of Obesity in adults.  

This indicator was also assessed from after 1980’s to 2014, as these data became more available in different jurisdictions. Generally-

speaking, in different jurisdictions and over time, obesity was defined as having a body mass index (BMI) of 30 and higher.  We used 

already reported prevalence of obesity in adults or adults with BMI of 30 and higher in different jurisdictions.  These reported rates were 

mainly available from governmental surveys (preferable) or studies (if no official survey data were available). The latter source of 
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information often included data from limited number of participants who were often non-randomly sampled, and hence may not be 

representative of the respective target population.  Height and weight information used to calculate BMI in these reports were mainly 

reported by individuals (and less often measured).   

 We did not include data on “overweight” (ie, BMI of 25-29) in this study.  Again, the “adult” definition was slightly variable in different 

jurisdictions and over time, but generally included individuals aged 18+.  

 

Cigarette consumption - percent of adults who are current smokers: 

This indicator was also assessed from after 1980’s to 2014, as these data became more available in different jurisdictions. The indicator is 

defined as proportion of Indigenous adults who report current cigarette smoking. Adults were defined as people aged 18+ in most reports, 

but in some jurisdictions the teenage population was also included – ie, those aged 12+, or 15+. Current is defined as consuming cigarettes 

on a daily or occasional basis within the last month. 

From the correlation analysis, infant mortality, suicide, education, and diabetes were all significantly associated with smoking. Hence, we 

applied a model in Proc MI that uses these values to predict the missing values for smoking in each population.  

 

Alcohol consumption – percent of adults who report binge drinking: 

This indicator was assessed from after 1980’s to 2014, as these data became more available in different jurisdictions. This indicator is 

meant to estimate current excessive alcohol consumption among Indigenous “adults” in different jurisdictions.  The main source for this 

indicator are governmental surveys. A number of surveys in this study also included teenage population (aged 12+ or 15+). Also, different 

jurisdictions used different indicators over time periods. The main available indicator we considered for most jurisdictions over time is 

“binge drinking”, which is defined as the percentage of individuals who reported drinking 5 or more standard alcoholic drinks at least once 

per month (or at least 12 times per year). In Alaska, adult binge drinking is defined as adults aged 18+ who have had 5 or more drinks (for 

men) or 4 or more drinks (for women) on one or more occasion in the past 30 days. A definition change was implemented in 2013 in 

Canada to conform with the World Health Organization (WHO) and Health Canada definitions for heavy drinking (ie, of males who 

reported having 5 or more drinks, or women who reported having 4 or more drinks, on one occasion, at least once a month in the past year). 

While this indicator remains comparable for males to the 5 or more drinks indicator published in previous years, it is no longer comparable 

for females. 

Another available indicator was the percentage of individuals who reported current (within the last year) or habitual (within the last month) 

alcohol use. For Greenland, the only consistent measure of alcohol consumption available over time was “sales of liters of pure alcohol 

annually per inhabitant above 14 years”. Hence, this co-variate was not used for Greenland in descriptive and unadjusted regression 

analysis.   

 

Language used in the home: 

Generally, this indicator refers to Indigenous language as language most often spoken at home. This indicator was assessed from after 

1980’s to 2014, as these data became more available in different jurisdictions. The indicator estimated the use of Indigenous language(s) by 

local Indigenous people. Most data are taken from the census. In Canada, the indicator’s definition changed over time. In 2001 census the 

indicator was defined as percentage of the Aboriginal identity population with Aboriginal language(s) spoken at home. And, in 2006 and 

2011 census, the definition changed to percentage of the Aboriginal identity population who speak an Aboriginal language most often at 

home.  

 

Unemployment rates: 

Standard definition of unemployment rate was used for individuals aged 15+ taken from the census data.  This indicator (like other health 

system and socioeconomic indicators) was assessed from after 1980’s to 2014, as these data became more available in different 

jurisdictions. For all jurisdictions (except for gen population of Canada, and for Greenland) this indicator was mainly for people of 

indigenous identity.   

 

Educational attainment 

This is % of Indigenous adults from a given jurisdiction who reported having finished high school and obtained a high school diploma.  

This indicator was assessed from after 1980’s to 2014, as these data became more available in different jurisdictions. The definition of 

“adult” for this indicator varied in different jurisdictions and in different time periods for the same jurisdiction.  Mainly this information 

was for people aged 20+ or 25+.  However, at times, the percentage was for individuals aged 15+ (we used this only if the indicator for 

adults aged 20/25+ was not available).  Also, at times (eg, for more recent years in Eeyou Istchee) the information was calculated for a 

given age group (eg, aged 20-65), rather than total population. 

 

Overcrowded housing: 

This information was assessed from 1980’s to 2014, as these data became more available in different jurisdictions. In analysis of 

overcrowded housing in different populations, we used persons per room as this is available in 5 Indigenous populations (not AI/AN in 

Alaska) plus Canada. In order to predict the average number of person per room in Alaska, we used data from Alberta, Nunavut, Nunavik, 

and Eeyou Istchee where we had a common crowding indicator with Alaska (ie,  percent of dwellings with more than 1 person per room) 

and the main indicator of interest (ie, number of person per room) to derive the relationship between these two indicators. We used this 

information to convert the values from Alaska of "percent of dwellings with more than 1 person per room" to "number of person per room". 
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Crowding was associated with life expectancy, suicide, obesity, education, employment, and binge alcohol use.  Therefore, we used all of 

these indicators in Proc MI to predict the missing values for housing.  

 

Physician per population 

Refers to the number of medical doctors per total population in a given jurisdiction (reported per 100,000 population). This indicator was 

assessed from after 1980’s to 2014, as these data became more available in different jurisdictions. The data for all Canadian jurisdictions 

are taken from the Canadian Institute for Health Information (CIHI), which assigns all physicians (family medicine and specialists) to 

health regions using their primary mailing postal code. The data for Alaska and Greenland were for all population of Alaska and 

Greenland, respectively (and not Indigenous-specific). 

 

Per capita health expenditure or budget: 

The indicators of health budget and health expenditure estimate the health system’s financial resources for each jurisdiction. This 

information was assessed from after 1980’s to 2014, as the data became available. These indicators are not measured the same in different 

jurisdictions. For general population of Canada and Nunavut the indicator of total health expenditure was measured and reported from 

1980-2014 by the CIHI.  For Nunavik and Eeyou Istchee, health expenditure indicator was estimated by the MSSS QC from 1981-2008.  

For First Nations of Alberta, limited data on health budget was available from 1999-2013. The data on health expenditure or health budget 

for Canadian jurisdictions were in CAD, and were calculated per capita and presented as one data point for each 5-year interval mainly 

from 1980-2014. These data were adjusted for inflation rate of year 2014. The health budget data for Greenland is in Danish Krone, and 

were also calculated per capita and adjusted for inflation rate of year 2014. 

As this data was collected differently and included different information in different population, we only compared the change in health 

expenditure (or budget) in different populations over time. 

 

HIV incidence 

Number of new cases per year (or per multiple years) was available for all jurisdiction during more recent years (for Alaska from 1982,1,2 

Greenland from 1985,3,4 Alberta /Eeyou Istchee/Nunavik from 2000,5-8 Canada from 19759,10 and Nunvaut from 199111,12). Except for First 

Nations of Alberta, HIV cases were not common in other jurisdictions (rare in Nunavut, Nunavik and Eeyou Istchee). 

 

Percentage of multi-drug resistant TB (MDR TB) 

Number of resistant TB cases (including MDR) was available for all jurisdictions during more recent years (for Alaska from 2000,13 

Alberta from 1988,14,15  Eeyou Istchee from 1990,16 Greenland from 1998,17 Nunavik from 1980,16 Nunavut from 1999,18 and Canada from 

1998) 14,19. We calculated the percentage of MDR-TB (in respect to total TB incidence) for each jurisdiction. There have been no MDR-TB 

reported in Nunavik, Nunavut and Eeyou Istchee. 

 

Additional information on psycho-active drug use (other than alcohol): 

We initially aimed to include the prevalence of drug use in this study. However, we found that quality and comparable drug use data was 

not available for many of these populations over time. The indicator was not measured the same way in different populations (for example 

which types of drugs are included in the definition, and the frequency of use in the definition – in the past month vs. past year vs. life-time), 

and even in the same population over time. In order to address this question, we reviewed the preliminary data that we had collected in 

different populations. Our various jurisdictional collaborators also provided all available data, including data on death or hospitalization 

from drugs (to estimate the incidence of drug overdose). The available data indicate that binge alcohol drinking (data not available for 

Greenland) and marijuana use is prevalent in these Indigenous populations studied and significantly higher than the general population of 

Canada. In this study, we did not observe any significant difference in alcohol binge drinking between recrudescence and non-

recrudescence populations. Moreover, the available data for these Indigenous populations also indicates that, except for the First Nations of 

Alberta (a non-recrudescence populations for TB), use of hard drugs (like cocaine, opioids) and toxicity deaths due to these drugs are not 

more common in the 5 other Indigenous populations studied, than in the reference general populations.  

Additional information is described for each Indigenous population under their corresponding jurisdiction in this supplement. 

 

ALASKA 

In Alaska, the American Indian and Alaska Native (AI/AN) population is comprised of three major ethnic groups: Eskimo (57%), Aleut 

(11%), and Indian (32%).20-22 Alaska Eskimo populations are further subdivided into the Yup’ik from southwestern Alaska and the Inupiat 

from northern Alaska. According to the 2010 census, the total Al/AN population was 138,312 (15% of the total population of 

Alaska).22 Thirteen Alaska Native Regional Corporations were created after the Alaska Native Claims Settlement Act (ANCSA) was 

signed into law in 1971. Regional Alaska Tribal health organizations compact with the United States Indian Health Service to provide 

comprehensive health services to the Alaska Native population. 

 

AI and AN Populations 

In Alaska, we included the total AI/AN population as per census.  We found the data for Alaska is particularly consistent for definitions 

and methods over the years of study.20-24 

 

Annual TB notification rates per 100 000 population: Yearly notification rates in Alaska are for AI/AN from 1960 to 2014.13,25-27   
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Regarding microbiologically confirmed data, we had data for total population of Alaska (and not AI/AN specific): as such, from1985 to 

2014, about 80-90% cases have been bacteriologically confirmed.13 

 

Average Life expectancy at birth: 

Reported for Al/AN from 1960-2014.23,28,29 

 

Infant mortality: 

Reported for AI/AN from 1960-2014.30,31 

 

Suicide: 

Reported rates for AI/AN from 1960-2014.31,32 

 

Diabetes: 

Two measures were available: (1) self-report of health care worker diagnosis for AI/AN aged 20+ from 1990-2014 (at least one data point 

for each 5 year period during this time span) 33 (Utermohle CJ, Alaska Department of Health and Social Services, personal 

communication); and (2) Age-adjusted diabetes prevalence for AI/AN from registry during 2000-2014 (at least one data point for each 5 

year period during this time span).34 

 

Obesity: 

For 1980’s the obesity prevalence was obtained from a study that included a sample of Alaskan native adults aged 18+ in Western 

Alaska.35 The rest are reported data from Alaska Native Epidemiology Center for adults aged 18+ with BMI  30.36 

 

Smoking: 

Data is from Alaska Native Epidemiology Center for adults who are current smoking, defined as individuals aged 18+ who have smoked at 

least 100 cigarettes during their lifetime and who report smoking every day or some days.37 

 

Alcohol: 

In Alaska, Adult binge drinking is defined as adults aged 18+ who have had 5 or more drinks (for men) or 4 or more drinks (for women) 

on one or more occasion in the past 30 days. One (average) data point is reported for every 5-year-period from 1990-2014.38 

 

Note: Additional supporting documents on other drug use in Alaska AI/AN are included in the references of this supplement.39-43 

 

Indigenous language at home: 

These are reported data from the census indicating percentage of AI/AN aged 5+ in Alaska who speak a another language (than English) at 

home.44,45 

 

Unemployment rate: 

All reported data is from the census, for anyone over the age of 16 years who has made an active attempt to find work in the four week 

period up to and including the week that includes the 12th of the referenced month (one average data point reported for each 5 year period 

between 1980-2014).45-47 

 

Education: 

This is percentage of AI/AN adults aged 25+ who report having finished high school and obtained a high school diploma (one average data 

point for each 5 year period from 1980-2014).45,46,48 

 

Over-crowded housing: 

In Alaska, the indicator available was the percentage of AI/AN individuals who reported living in households with > 1 person per room.  

One data point for the periods of 1980-4, 1990-94, 2000-04, 2005-09, and 2010-14.49-51 

 

 

Health budget or expenditure: 

We did not have access to this indicator specific to the AI/AN population of Alaska. 

 

Physician per population: 

For Alaska this indicator was for the entire population of Alaska (and not specific to AI/AN). We found the data for proportion of non-

federal physicians per total population of Alaska for years 1986, 1994 and 2000 from the American Medical Association’s reports.52-54 We 

then found the total number of physicians (non-federal and federal) in Alaska during these years and calculated the percentage of non-

federal physicians accordingly. We then recalculated the proportion of all physicians (non-federal and federal) for total population of 

Alaska by dividing the proportion of non-federal physicians per population of Alaska by proportion of nonfederal physicians to federal 

physicians (and presented one data for each 5-10 year periods). For 2006, the number comes from the Physician Supply Task force Report 
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from the Alaska Department of Health and Social Services.55 For periods of 2000-4 and 2010-4, we used total (general and specialist) 

professionally active physicians for Alaska from the Kaiser Family Foundation website per total population of Alaska.56 

 

Population-based TB control interventions: 

(1) Population-based INH prophylaxis started around 1957 in Alaska, mainly in the context of clinical community trials.24,26,57-63  It is not 

clear when exactly this intervention ended in Alaska but the trials continued into mid-1960’s, and we approximated the termination date as 

1970.  At least 18% (and could have been as much as 35%) of the AI/AN population was offered daily INH prophylaxis of 12 months 

duration (in some persons, up to 24 months).25,27 About half of these people took at least 60% of doses for 12 months of INH therapy.   

(2) Active case finding (mainly by chest x-rays) started for the AI/AN population of Alaska around 1936.  Although the end date is not 

clear, we found evidence of this program up until early 1970’s 26,64.  We estimated that this intervention stopped (or significantly slowed 

down) in mid-1970’s.  We could not find any precise data on coverage, but in 1970, about 50% of new cases of TB were found by this 

method.25 

(3) BCG vaccination was offered to mainly newborns and non-reactive children from 1936-1953, and discontinued thereafter.25 

 

Additional information on psycho-active drug use (other than alcohol): 

There are no available statewide prevalence data for illicit drug use among Alaska Native adults (Redwood D, Alaska Native Tribal Health 

Consortium, personal communication). There is a national survey of drug use but the number of Alaska Native persons represented in the 

sample is too small for meaningful analysis.  On the other hand, youth Risk Behavior Surveillance System data on illicit drug use indicate: 

life time cocaine use at 3·3%,41 life time inhalant use at 6·5%,65 lifetime prescription drug abuse at 13·2%,42 and current marijuana use at 

26·1% among Alaska Native high school students in 2015.43 Lifetime cocaine use did not differ significantly between Alaska Native, 

Alaska Non-Native, and U.S. White high school students in 2015. A significantly higher percentage of Alaska Native students reported 

marijuana use compared with Alaska Non-Native students. 

Regarding drug and alcohol toxicity deaths, based on a recent report by the Alaska Native Epidemiology Centre, alcohol abuse is the 7th 

leading cause of death among Alaska Native people (at a rate of 29·8 per 100,000 in 2012-2015), with a significant disparity between 

Alaska Native and non-Native mortality rates after 1996. 39 Alcohol abuse mortality rates among Alaska Native people have not changed 

significantly between 1980-2015. During 2008-2013, 72 deaths were attributed to heroin as the underlying or a contributory cause of death 

in Alaska, 50 (69%) were white, 7 (10%) were AI/AN, and 3 (4%) were persons with two or more races.40 In 2015, opioid overdose death 

rates for the State of Alaska was higher than the U.S. national rate (11 vs. 10·4 per 100,000 population, respectively). In 2016, the age-

adjusted opioid overdose death rate for the State of Alaska was highest since 2009, and represented a fourfold increase since 2005. The 

heroin and other illicit opioid overdose death rates increased from 2015 to 2016.  On the other hand, Alaska Native and non-Native people 

had similar rates of overdose mortality in 2016 (16·6 and 16·1, respectively).66 

 

 

ALBERTA 

In Alberta, we included the total First Nations (FN) population.  According to 2011 census, the total FN population of Alberta is 116,670 - 

constituting 3·3% of the total population of the province.67 Of these 63% live on 140 reserves throughout the province, and 37% live off 

reserve. Health Canada, through its First Nations and Inuit Health Branch, offers (and/or assures) public health and primary health care 

service delivery to First Nations populations living on- reserve communities. 

 

Total Indigenous Population: 

In Alberta, we included both registered and non-registered First Nations people (reported as registered and unregistered Indians from 1960 

to 1965, and then for Indians from 1966 to 1970’s) per census.67-71 The First Nations groups do not include other Aboriginal people in this 

Province, including the Métis and the Inuit. Generally-speaking, all data were obtained for both registered and unregistered First Nations 

populations. When data for total FN were not available, we used those for “on-reserve” FN (vs. of-reserve FN). 

 

Annual TB notification rates (morbidity) per 100 000 population:  

The study includes annually reported data for both registered and non-registered First Nations from 1960-2014.14,15,72 In Alberta, since 1989 

when the TB registry was computerized, the bacteriologic confirmation rates (culture-positive) ranged between 30-40% in children 0-14 

years of age and 80-90% in adults (>14 years of age).14,15 The database of the TB registry is housed in the integrated public health 

information system (iPhis) of Alberta Health Services. Mycobacteriology is automatically downloaded from the Provincial Laboratory for 

Public Health (ProvLab), which performs all mycobacteriology in the province. 

 

Health budget or expenditure: 

Alberta's First Nations health budget per capita in CAD was included from 1999-2013, adjusted for inflation in 2014 (Yacoub W, First 

Nations and Inuit Health Branch, Health Canada Alberta Region, personal communication). 

 

 

Average life expectancy at birth: 

For the period of 1965-1969, we calculated average life expectancy for registered Indians from age-specific population and mortality 

counts provided in a Department of Health report on vital statistics.73  This is a rough estimate as available information was limited for 
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calculating precise values. From 1999-2013, we used the reported rates by the Government of Alberta (from the census) for the FN of 

Alberta.74,75  

 

Infant mortality: 

We calculated infant mortality for registered (were also referred to as treaty or legal) Indians in Alberta from live birth and mortality data 

during first year of life in Health Department report on vital statistics for 1960, 1961, 1962, 1963, 1964, 1965, 1966, 1967, 1968, 1969, 

1975, 1976, and 1977.73 We presented this data in averages to fit the 5 year periods of 1960-4, 1965-69, and 1975-79.73,76 

 

Suicide: 

Suicide rates for total (registered and unregistered) Indians of AB were calculated for the 5 year periods of 1960-1964 and 1965-1969, and 

for registered Indians for the period of 1975-1979 from the data available in a Department of Health of vital statistics report.73 From 1980-

2009, are data are from reported rates (one average data point for each 5-year-period).77-79 For the period of 2000-2014, we calculated crude 

rates (number of death due to suicide / total FN population).80 

 

Diabetes: 

Four different measures were found: (1) Age-adjusted prevalence for ALL FN of Alberta (at least one data point for each 5 year period 

during 2000-2014);81 (2) crude prevalence for FN aged 30+ (3 data points for the 5 year periods of 2000-4, 2005-9 and 2010-14);82 (3) age 

adjusted prevalence for FN aged 20+ (3 data points for the 5 year periods of 1995-9, 2000-4 and 2005-9);83 and (4) self-report of HCW 

diagnosis for FN OFF-reserve aged 15+ (only 2 data points for the 5 year periods of 1990-4 and 2005-9).84,85 

 

Obesity: 

In Alberta, we considered the data for “on-reserve” FN only (aged 18+), with one data point for each 5-year period between 2000-2009.86-88 

 

Smoking: 

Current smokers (defined as sum of daily and occasional smokers): Data for 1990-94 period is for all Aboriginal people in AB aged 15+ 

who are current smokers.85 Data for 2000-4 and 2005-9 are for on-reserve FN people in AB only (age not specified).87,88  

 

Physician per 1000 population: 

This information was not available for First Nations of Alberta. 

 

Alcohol: 

In Alberta, we considered the data for on-reserve FN.  Limited data were available for the period of 2000-2009.87,88  Three indicators were 

found: (1)% of binge drinking (defined as having 5 or more drinks on one occasion, once a month in the past 12 months); (2)% of current 

drinkers (drank during the last year); and (3) % of habitual drinkers (drinks at least once a month). 

 

Home language: 

This data was obtained from the Canadian census.  From 1986-2001 census, the indicator was defined as percentage of the FN with 

Aboriginal language(s) spoken at home,89-91 and in 2006 and 2011 census, percentage of the Aboriginal identity population who speak an 

Aboriginal language most often at home.92,93 

 

Unemployment: 

For the period of 1986-1999, we calculated this indicator using the data from the Canadian census (Computing in the Humanities and 

Social Sciences or CHASS) as: Unemployment rate = unemployed / total labor force = unemployed / (employed + unemployed); those not 

in the labor force were not counted.89-91 For the period of 2000-2014, data is directly from the census.93,94 

 

Education: 

These rates are for FN population of AB aged 25+.  For data points during 1985-2004, we calculated the rates from census data in CHASS 

(calculation: % of FN 25+ with secondary school graduation certificate or higher / all 25+ FN population with known education status).89-

91,95 For the period of 2005-2014, data points are directly abstracted from reported rates in census.96-98 

 

Overcrowded Housing: 

Indicators for FN of Alberta: (1) average number of person per room (one data point available for each 5 year period of 1980-4, 1995-9 and 

2010-4); and (2) percentage of private dwellings with >1 person per room (one data point available for each 5 year period of 1980-4, 1995-

9 and 2010-4) (Statistics Canada, personal communication). 

 

Population-based TB control interventions 

(1) Alberta never had a program for population-based LTBI screening and INH treatment.   

(2) Active TB case finding among First Nations of Alberta (mainly by mobile chest x-ray) started around 1943 and continued to around 

1975.72,99-102 In early 1960’s, a program for registered Indians was initiated by the Division of TB Control Central Registry: ongoing 

surveys (mobile x-ray unit) and outpatient clinic was to continue on a combined basis with the Division of Indian Health Services.  There 



12 
 

are some coverage data available for the whole province (which includes the Indigenous population), but not specifically for the Indigenous 

population.  For example, In the year 1962, 377 cases of new active TB were discovered, most of them by mobile chest x-ray surveys 

conducted in 210 locations throughout the province covering 160,930 persons. In 1975, 7845 individuals were assessed by mobile chest x-

ray in the Province. After 1975 routine surveys by the mobile chest x-ray unit were discontinued, and were used in only selected locations 

in later years.101 

(3) BCG vaccination was offered mainly to First Nations school children in Alberta from about 1948 to 2004.99-101,103  According to the 

1999 Health Canada report on TB in First Nations Communities, the BCG vaccination coverage for Alberta region was estimated at 60% in 

1996, 54% in 1997, and 49% in 1998.104  A 2004 study of a birth cohort consisting of 8,447 First Nations children living on reserves in 

Alberta and born between April 1, 1998 and March 1, 2004, showed that that 56% had received BCG vaccination, 32% had not received 

BCG vaccination, and about 12% had unknown vaccination status.103 Public health experts at the First Nations and Inuit Health Branch 

(FNIHB) in Alberta indicate that these findings are also representative of BCG vaccination coverage (of around 50-60%) among infants in 

First Nations reserves in Alberta in earlier years before 1996 (Long R, Tuberculosis Program Evaluation and Research Unit, University of 

Alberta, personal communication). 

 

Additional information on psycho-active drug use (other than alcohol): 

Based on information from a newly released report on Opioids and Substances of Misuse among First Nations people in Alberta 

(November 6 2017), toxicity deaths due to hard drugs tends to be more common in the First Nations of Alberta compared to the other 

Canadian Indigenous populations in this study.  In fact, based on this report, in 2016, among First Nations people in Alberta, accidental 

non-fentanyl opioid toxicity deaths represented the highest proportion of all confirmed drug and alcohol toxicity deaths (45% of all drug 

and alcohol toxicity deaths, increasing from about 25% in 2014).105 Moreover, rates of apparent accidental opioid drug toxicity deaths per 

100,000 were three times higher among First Nations people compared to the non-First Nations population from 2016-2017. That being 

said, the proportion of fentanyl-related opioid toxicity deaths was approximately 18% higher in the non-First Nations population compared 

to the First Nations people during this time period. Detailed analysis in the same report indicate that in 2016, frequency of substances 

causing acute toxicity death (accidental and suicides) were 39% with alcohol for First Nations people (vs. 21% for non-First Nations), 32% 

with codeine for First Nations people (vs. 6% for non-First Nations), 34% with benzodiazepines for First Nations people (vs. 20% for non-

First Nations), 24% with Fentanyl for First Nations people (vs. 43% for non-First Nations), 18% with methamphetamine for First Nations 

people (vs. 18% for non-First Nations), 10% with hydromorphone for First Nations (vs. 6% for non-First Nations), 8% with oxycodone for 

First Nations people (vs. 12% for non-First Nations), 13% with cocaine for First Nations people (vs. 22% for non-First Nations), and 0% 

with heroin for First Nations people (vs. 11% for non-First Nations population). 

 

EEYOU ISTCHEE 

Eeyou Istchee or the Cree Territories of James Bay is comprised of nine coastal (along the eastern shore of James Bay) and inland 

communities in a vast territory extending from the 49th to the 55th parallel in northern Quebec (south of Nunavik). In 1975, the Cree of 

northern Quebec signed the James Bay and Northern Quebec Agreement with the Federal and Quebec governments. The Agreement 

created the Cree Board of Health and Social Services in 1978, the first Aboriginal-controlled health board in Canada.  According to the 

2011 census, the total population of Eeyou Istchee is 16,365 - of which 96% is Indigenous (or Cree).  The region is served by one hospital, 

as well as local health centres in each community.106   

 

Population: 

Most indicators included in this study are for total population of Eeyou Istchee.  When denominator data was necessary to calculate rates, 

we considered the total population count from the census.106-109 

 

Annual TB notification (morbidity) rates per 100 000 population: 

Limited disaggregated information is available for Cree population of Eeyou Istchee before 1980.  The TB notification rates for the years of 

1973, 1974 and 1975 were calculated based on public health reports from this period, which included counts of TB cases from some but not 

all Cree communities.109-111  Hence, the estimated TB rates for Eeyou Istchee from before 1980 should be considered with caution. From 

1980 to 2014, we considered reported notification rates or calculated the rate based on reported number of cases per total population of 

Eeyou Istchee.16,112 Since 1990 100% of cases in Eeyou Istchee have been bacteriologically confirmed. 

 

Health expenditure 

For Nunavik and Eeyou Istchee, 5-year average health expenditure data were calculated from the yearly data provided by the Ministère de 

la Santé et des Services Sociaux of Quebec (MSSS QC) from 1981-2008113 (Denis R and Francois B, Ministère de la Santé et des Services 

sociaux du Québec, personal communication). Per capita health expenditure was calculated using the census population count. 

 

Physician per population: 

Data points for the period of 1980-1999 were calculated based on the number of physicians provided by CIHI and the denominator is the 

total population of region as per census (Canadian Institute for Health Information, personal communication). For the period of 2000-2014, 

we used the reported proportions of physicians per 1000 population by CIHI, Supply, Distribution and Migration of Canadian Physicians 

(2014).114 
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Average life expectancy at birth: 

Reported rates for Cree people mainly; more recent reported rates from 2005-2013 are for the total population in the region.109,115,116 

 

Infant mortality: 

Reported rates mainly for total population in the region109,112,115-117 (Lejeune P, Public Health Department of the Cree Board of Health and 

Social Services of James Bay, personal communication). 

 

Diabetes: 

Prevalence of DM for Cree 20+ as per registry from 1997 (before 1997, reported rates from other chart review and chronic disease registry) 

(at least one data point for each 5 year periods of 1985-89, then 1997-2014).118-120 

 

Obesity: 

Early numbers are based on Cree Health Survey of 1983-84.117 During 1983-4, the term “obesity” is used without defining the BMI criteria; 

however, a hand-written note on the report may suggest that the definition used during this earlier period may have been of BMI>27. Also 

for the years of 1983 and 1991 weight and height used to calculate BMI were measured, whereas these values for 1988 and 2001 were 

reported (self-report) by the respective individuals.109,121 Data point for the 2005-9 period is from the sample of Cree individuals (aged 20+) 

from each of the nine communities (all community value, averaged for women and men) in Eeyou Istchee from the Nituuchischaayihtitaau 

Aschii Multicommunity Environment and Health Study.122 

 

Suicide: 

All reported rates per 100,000 for total population in the region.109,112,116,123 

 

Smoking: 

Data for the period of 1980-2004 (one average data point for each 5-10 year period, as per availability) is for individuals aged 15+ (total 

population) in Eeyou Istchee who are current (daily and occasional) smokers.109,117  The data for the 2005-9 period is from a study of 

sample of 510 Cree adults aged 18+.112,124,125 

 

Alcohol: 

Limited data were available mainly for the period of 2000-2009.109,126,127 Three indicators were found: (1) percentage of binge drinking 

(defined as having 5 or more drinks on one occasion, once a month in the past 12 months); (2) percentage of current drinkers (drank during 

the last year); and (3) percentage of habitual drinkers (drinks at least once a month). 

 

Home language: 

The data from 1981 are reported proportion of Cree people who can speak Cree. The data from 1986-2006 are for language spoken at home 

from Éco-Santé (defined as “la Population selon la langue parlée à la maison: autres langues”).128  The data from 2011 is from the census 

for percentage of the Aboriginal identity population with Aboriginal language(s) spoken at home.129 

 

Unemployment: 

Reported rates are for all population in the region as per the census.106-109 

 

Education: 

For the indicator of adults with high school diploma or higher, reported data points for 1981 and 1991 are for people aged 15+ in Eeyou 

Istchee.109 Data point for 2006 is for adults aged 25+ and for 2011 for adults aged 25-64 in Eeyou Istchee.106-108 

 

Over-crowded Housing: 

Two indicators were available: (1) Average number of person per room (one data point available for each 5 period of 1980-4, 1985-9, 

1990-4, 1995-9, 2000-04, 2005-09 and 2010-14); and (2) Percentage of private dwellings with >1 person per room (one data point available 

for each 5 year period of 1995-9, 2000-4, 2005-9 and 2010-14).106-109,111,115 All data is for Aboriginal identity except for year 2010-14 

period. The 2011 NHS Aboriginal profile does not have Région des Terres-Cries-de-la-Baie-James, so data for total population in this area 

is used. 

 

Population-based TB control interventions  

(1) In Eeyou Istchee, population-based INH prophylaxis (1982-1987) was applied mainly after PPD administration, for those with positive 

PPD (or PPD conversation), those with an abnormal chest x-ray, TB contacts, and all individuals younger than 35. An estimated 9-11% of 

the population of Eeyou Istchee at that time completed 9 months of INH therapy.109,121,130,131 From 1981to 1987 TST was applied to all the 

population under 35, of 5843 under 35, 39% tested were tested in 1981, 63% were tested in 1982, and 43% were tested in 1983. 

(2) Population-based chest x-ray case finding: According to the information we found in coastal communities only, the programme was 

initially started about 1946 and continued to about 1977 (cessation date not clear). More clear information about this programme is 

available from 1982-83, with CXR for all those with positive PPD and for all people aged 35+ in all 8 communities (coastal and in-

land).109,121,131-133 For Chest x-ray the participation rate was 67% for 1981, 58% in 1982, and 82% in 1983.132 
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(3) BCG vaccination for Indigenous infants was started by transient medical teams in 1946, although the scope and coverage is not clear.  

More systematic program of vaccination of newborns/infants was from 1982-2004 with high (about 90% and higher) 

coverage.109,121,130,134,135 

 

Additional information on psycho-active drug use (other than alcohol): 

There is no up-to-date quality data available on prevalence of drug use in Cree Territory of James Bay. Limited available data over time 

indicate that marijuana and hashish have been by far the most commonly used psychoactive drugs in this jurisdiction. In a 1991 Santé 

Quebec survey in this region, among participants aged 15 and older, 14% reported using marijuana/hashish, 4% reported using 

cocaine/crack, less than 1% reported using solvents and 3% reported using other drugs in the preceding year.109 In a subsequent survey in 

2003 in this region, the reported use of marijuana/hashish increased to 21·3%, and cocaine use to 8·6%.127   

In the wake of the recent opioid crisis in North America, a recent unpublished analysis of drug-related morbidity and mortality data for the 

Cree Territory of James Bay (using ICD-10 definitions) showed that, other than alcohol, no psychoactive drugs were involved (as primary 

or secondary cause) in the mortality cases in this region from 2011-2015 (Lejeune P, Public Health Department of the Cree Board of Health 

and Social Services of James Bay, personal communication).  

 

GREENLAND 

Greenland gained the status of an autonomous Danish dependent territory with home-rule as well as its own parliament in 1979 and self-

government in 2008. According to Statistics Greenland the total population in 2014 was about 56,282 - of whom approximately 89% were 

born in Greenland. Although Statistics Greenland does not identify population by ethnicity, the majority of people born in Greenland are 

Inuit who refer to themselves as "Greenlanders" or "Kalaallit" in their language.  The population has universal and free access to health 

care services. The health care system consists of a central hospital in Nuuk, a medical center in the main towns of every region, and clinics 

staffed by nurses or health assistants in the smaller settlements. 

 

Population: 

The census in Greenland identifies all inhabitants in Greenland by place of birth (Greenland, other, unknown) and not ethnicity (Inuit/non-

Inuit).136 Unless otherwise stated, below indicators are for the entire population of Greenland. 

 

Annual TB notification rates (morbidity) per 100 000 population: 

Information on yearly number of TB cases (morbidity) was obtained from the Greenlandic TB register (Michelsen SW and Søborg B, 

Department of Epidemiology Research, Statens Serum Institut, personal communication). Since 1955, TB has been mandatory notifiable in 

Greenland. Cases are notified to the National Board of Health in Greenland and follow WHO case definitions. The register provides 

information like date of TB diagnosis and place of birth (Greenland, other, unknown). Only TB cases among individuals born in Greenland 

were included (as a proxy for the Indigenous population of Greenland).  Final yearly data points were calculated as TB cases per 100,000 

individuals for the period 1960-2013. The information is consistent with official reports from the National Board of Health in Greenland 

and published research on TB in Greenland.137-140 

In Greenland, only respiratory TB cases were reported up until 1985.  When data became available from 1990 to 2014, about 50-80% of 

reported TB cases were bacteriologically confirmed.137 

Health expenditure: 

Data was obtained from Statistics Greenland includes health and social protection expenditure in the government sector.141 The data is in 

Danish Krone (DKK), and is also calculated per capita and adjusted for inflation rate for the period of 1990-2014 (one data point for each 

5-year period).142,143 

 

Physician per population: 

The data point for 1988 for the number of medical doctors per population in Greenland was obtained from the report by Misfeldt.144 The 

data points for 1995-2014 (one average data point for each 5-year-period) were obtained from the Nososco database for number of 

physicians (calculated per 1000 population).145 

 

Average life expectancy at birth: 

Data was obtained from Statistics Greenland. Reported average life expectancy from birth for the population of Greenland (who are born in 

Greenland) is presented with one data point for each 5-year-period from 1960-2014.146,147 

 

Infant mortality: 

Reported infant mortality for population of Greenland (who were born in Greenland) with one data point for each 5-year-period from 1960-

2014.31,146-148 

 

Diabetes: 
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Limited data was available for Greenland and only from few published studies.  Two indicators were considered for this study: (1) Crude 

prevalence of diabetes as measured by oral glucose tolerance test, with only 2 data points for the 5 year periods of 1960-4 and 2005-10) 

(Note: Inuit only data; age of study samples in 2 different time periods not comparable);149-151 (2) Other cross sectional studies reported 

prevalence of type II diabetes as per survey of medical records from health centers and hospitals, for which only 2 data points are available 

for the periods of 1960-4 and 2005-9 (Note: Inuit only; age of study samples in 2 different time periods not comparable).150,152,153 

 

Obesity: 

One average data point is considered for each 5-year-period from 1990-2010.  This data is from samples of Inuit population of Greenland 

aged 18+.154-157 

 

Suicide: 

These are reported suicide rates for the Inuit population in Greenland per 100,000  for the period of 1960-2011. One average data point is 

presented for each 5-year-period.158 

 

Smoking: 

We considered 3 average data points for the periods of 1990-4 (Inuit only), 2000-4 (Inuit only) and 2005-9 (the general population) in 

Greenland.31,139,155 Current smokers are daily and regular smokers plus the occasional smokers.  The data point from 1993-4 is for the Inuit 

population 18+.155 The data point for the 2004-6 period is from a case-control study with a sample population (75% born in Greenland) in 

Greenland.139 

 

Alcohol: 

Greenland consistently reported data on “sales of liters of pure alcohol annually per inhabitant above 14 years”.159,160  As information for 

binge drinking was not available for Greenland, this jurisdiction was excluded from descriptive and unadjusted regression analysis for this 

co-variate. 

 

Home language:  

We considered only 2 data points for the periods of 1995-9 and 2000-4.155,161,162 Greenland reported the percentage of the Inuit who 

reported fluency in their Indigenous language.   

 

Unemployment rate: 

One data point for the total population of Greenland was presented for each 5-year-period from 1990-2014.147,163 The data points for the 

periods of 1995-9 and 2005-9 were already reported rates based on Greenland in Figures annual report (Unemployment rate = Average 

number of unemployed persons per month/ Total labor force).147  For the last period of 2010-5, the data point is directly from Statistic 

Greenland (unemployment as percent of the labor force among permanent residents aged 18-64 years).163 

 

Education:   

One data for each 5-year-period between 2000-2014 was considered.  The data points are from reported information for people aged 25+ 

who are born in Greenland and have a high school diploma or higher.164 

 

Housing: 

We calculated one data point for each 5-year-period of 2000-04, 2005-09 and 2010-4 for average number of person per room in towns and 

villages in Greenland.165,166  Statistics Greenland provides data for number of persons per dwelling in towns, number of persons per 

dwelling in villages, population in towns, population in village, and average number of rooms per dwelling. The number of persons per 

dwelling for Greenland was calculated as weighted average of number of persons per dwelling in towns and villages (using population in 

towns and villages for weighting). Then, average number of person per room was estimated as average number of person per dwelling for 

Greenland divided by average number of rooms per dwelling.  

 

Population-based TB control interventions: 

Greenland is the only jurisdiction in this study where population-based TB control interventions started decades ago, all were stopped and 

then a number of interventions were re-started more recently in response to the recrudescence in TB rates.   

(1) For this analysis, we considered that Greenland did not have an effective INH prophylaxis intervention, because the dose of INH 

offered in the trial of 1956-57 was suboptimal (at 400 mg twice a week for 6 months as per Stein et al. 1968).25,167-169  

(2) Population-based active TB case finding (mainly with chest x-ray) started in 1955 and continued to about 1971.25,109,167,170,171 In 1955, a 

fully equipped sailing chest clinic was launched in Greenland. In 1971, Erik Iversen wrote that since 1955, annual X-ray examinations and, 

where indicated, bacteriological examinations, have been made of the whole population of West Greenland, which is about 90% of all 

Greenlanders.170 This intervention was re-started in South Greenland in 2007 and continued through 2012.138,172,173  In 2007, the population 

offered mass chest x-ray in South Greenland constituted approximately 18% of the Greenlandic population (born in Greenland). (3) 

Neonatal BCG vaccination was initiated in 1949 and was part of the national childhood vaccination programme from 1955 until 

1990.3,109,170,174,175 In 1976 Gryzbowski et al wrote that BCG vaccination in Greenland started in 1949 with “complete coverage by 1955”25 

(one assumes up to 1976 - the time of this publication); The programme continued until 1991, then was stopped from 1991-1996, then re-
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initiated in 1997 and continues to this day.172,174,176,177 During the time when BCG vaccination was part of the vaccination program, the 

BCG vaccine coverage was >93%.177   

Additional information on psycho-active drug use (other than alcohol): 

According to this study’s co-authors from Denmark, quality data for drug use (or drug overdose) is not publicly available for the population 

of Greenland (Michelsen SW, Department of Epidemiology Research, Statens Serum Institut, personal communication). In the Greenland 

Health Interview Survey (from 1990’s), 64% of the 18-34 year olds and 25% of the those 35 and older reported having smoke marijuana at 

least once, while 21% and 6%, respectively, were current users of marijuana.31 Spein A.R. in Chapter 12 of Health Transition in Arctic 

Populations (2013) indicates that the use of other (than cannabis) illicit drugs (cocaine, heroin, etc.) has not been reported from Greenland.  

According to the paper by Larsen et al. (2013), the average alcohol intake has decreased since 1980s, where the alcohol consumption was 

at its highest, a drinking pattern dominated by binge drinking persists in Greenland. This same paper suggests that the “the use of hard 

drugs has never been a problem in Greenland”.178 

 

NUNAVIK 

Inuit communities in the northern Quebec region of Nunavik are scattered along a vast coastline between arctic bays of Hudson and 

Ungava, north of 55th parallel. According to the 2011 census, the total population of Nunavik is 12,090 and 91% of the population is 

Inuit.179 The James Bay and Northern Quebec Agreement signed in 1975 with the Inuit in Nunavik, transferred the responsibility of 

administrating health and social services to the Nunavik Board of Health and Social Services. The Nunavik region with its 14 communities 

is served by two hospitals as well as local health centres in each community.   

 

Population: 

Most indicators are for the total population of Nunavik.  When denominator data were needed to calculate rates, the total population of 

Nunavik per census was considered.68,180 

 

Annual TB notification rates per 100 000 population: 

TB notification rate is for the total population of Nunavik and presented on a yearly basis from 1960-2014.  TB notification rate in Nunavik 

from 1960 to 1979, was estimated from the Statistics Canada reports of counts of TB among Inuit of Quebec during this time period 15. For 

1980-2011 we considered reported rates from regional and Provincial publications.16,181,182 For the period of 2012-14, we calculated the 

notification rate from number of reported cases per year over the population of Nunavik per census. 

During 1980-1994, more than 90% of reported TB cases in Nunavik were bacteriologically confirmed.  From 2000-2007, about 70% of 

reported TB cases among the Indigenous people in Quebec had at least a TB culture, and from 2008-2011, about 70% of reported TB cases 

among Inuit of Quebec were bacteriologically confirmed. 

 

Health expenditure: 

For Nunavik and Eeyou Istchee, 5-year average health expenditure data were calculated from the yearly data provided by the MSSS QC 

from 1981-2008113 (Denis R and Francois B, Ministère de la Santé et des Services sociaux du Québec, personal communication).   Per 

capita health expenditure was calculated using the census population count. 

 

Physician per population; 

CIHI directly provided physician per 1000 population for year 2000-2014 (Canadian Institute for Health Information, personal 

communication). CIHI provided physician counts for the time period of 1980-1999, so the physician per 1000 was calculated as: Number 

of physicians / total population from the census. 

 

Average Life expectancy at birth: 

Information on average life expectancy from birth was available for the time period of 1960-2014.  The earlier data from 1960-1984 is for 

the Inuit population of Northern Quebec,115,183-185 and later data from 1985-2013 is for the region of Nunavik112 (Lejeune P, Public Health 

Department of the Cree Board of Health and Social Services of James Bay, personal communication).  

 

Infant mortality: 

Information on reported infant mortality rates was available for the time period of 1960-2014.  The earlier data from 1960-1984 is mainly 

for the Inuit population of Quebec,109,186,187 and later data from 1985-2010 is for the region of Nunavik112 (Lejeune P, Public Health 

Department of the Cree Board of Health and Social Services of James Bay, personal communication).   

 

Diabetes: 

Three measures were found: (1) Prevalence of diabetes based self-report by individuals (aged 15+) of health care worker diagnosis (at least 

one data point for each 5 year period from 1990-2009);85,188,189 (2) Diagnosis by fasting blood glucose for people  aged18-74 (only 2 data 

points available for the 5 year periods of 1990-4 and 2000-4);186,188,190,191 and (3) Diabetes prevalence based on hospitalization data 

(SISMACQ or le Système intégré de surveillance des maladies chroniques du Québec) for individuals aged 20+ from Nunavik (at least one 

data point for each 5 year period during 2002-2010) (l'Institut national de santé publique du Québec, personal communication). 
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Smoking: 

Individuals aged 15+ who are current (daily or occasional) smokers for the time period of 1980-2014 (with one average data point for each 

5-year, when available).184,185,192-194 

 

Alcohol: 

Limited data was available for the period of 1990-2014.  One average data point was presented for each 5 year period during 1990-2014, 

when available.185,192,193,195 Three indicators were found: (1) Percentage of binge drinking (defined as having 5 or more drinks on one 

occasion, once a month in the past 12 months); (2) Percentage of current drinkers (drank during the last year); and (3) Percentage of 

habitual drinkers (drinks at least once a month) 

 

Suicide: 

All data comes from already reported rates for all people in Nunavik (one average data point for each 5 year period during 1980-2009).196-

199 For the last time period (2010-12), we used the data from CANSIM (Canadian Socio-Economic Information Management System) table 

102.4313 Mortality and potential years of life lost, by selected causes of death and sex, three-year average for region of Nunavik (rates are 

calculated using the total population of Nunavik).198  

 

Obesity: 

Data comes from governmental surveys: For the period of1980-84, data is for the Inuit aged 15+; for 1992, data is for the Inuit aged 18-74 

(BMI is 30 and higher); and from then on we used data for the Inuit aged 18+ as per governmental surveys.186,190,192,193 

 

Home language: 

The data for 1992 is from Santé Quebec survey for the Inuit participants who spoke Inuktitut at home.193 Data from 1995 to 2001 is from 

the census, using the indicator of percentage of the Aboriginal identity population in Nunavik with Aboriginal language(s) spoken at 

home,184,200 and in 2006 and 2011 census, percentage of the Aboriginal identity population in Nunavik who speak an Aboriginal language 

most often at home.179,192,201 

 

Unemployment rate: 

Unemployment rate based on the census definition (one data point presented for every 5 year period from 1985-2014).  During the time 

period of 1985-1999, data is for all population of Nunavik;202 during 2000-2009 for Aboriginal population only, and during 2010-2014 data 

is for the Inuit in Nunavik.179,200,201 

 

Education: 

One average data point is presented for every 5 year period from 1980-2014 for adults with high school diploma or higher. Data during the 

time periods of 1980-1984 and 1990-94 is for all population of Nunavik aged 15+,185,193 and during 1995-2011 for Aboriginal people in 

Nunavik aged 25+.90,179,200,201 

 

Over-crowded Housing: 

Data for Nunavik included: (1) Average number of Aboriginal identity person per room (one data point available for each 5 year period of 

1980-4, 1985-9 and 2000-04, 2005-09 and 2010-14);115,179,184,200,201,203 and (2) Percentage of private dwellings with >1 Aboriginal identity 

person per room (one data point available for each 5 year period of 2000-04, 2005-09 and 2010-14).179,200,201 

 

Population-based TB control Interventions: 

(1) Population-based LTBI therapy from 1982-84: Based on a public health report from 1986, about 16% of population of Hudson Bay 

(people younger than 35 with positive PPD) and 2·6% (mainly TB contacts) of population of Ungava Bay were given INH prophylaxis 

during the years of 1982, 1983, and 1984.204,205 We could not find any information on treatment completion rates. 

(2) Population-based case finding with chest x-ray from 1964 to about 1980: This is mainly based on Federal public health reports.133,206  

The last public health report we could find that reported this program was from 1977. According to these reports, chest X-rays performed in 

Inuit and Indians in the province of Quebec numbered: 11,120 in 1975, 11,457 in 1976, and 8,360 in 1977.  From all reports it appears the 

program likely ended around 1980. 

(3) BCG vaccination of infants from 1950’s/1970’s to 2004: the onset of BCG vaccination of infants in Nunavik is not clear. We found 

historical evidence of at least some vaccine given in 1950’s and then 1970’s;204,207 therefore, we chose a mid-point date of 1960, as it is also 

the first year of our data analysis. In 1996-1997, the coverage of BCG vaccination of infants was around 97%. We could not find any other 

quantitative data on BCG vaccine coverage among neonates in Nunavut. However, anecdotal data from first line workers suggest that the 

coverage is high (around 90%) (Waites S, Government of Nunavut, personal communication).  

 

Additional information on psycho-active drug use (other than alcohol): 

There is no up-to-date quality data available on prevalence of drug use in Nunavik. A recent article by Fortin et al. (2015) summarizes and 

compares the alcohol and drug use-related results of the 1992 and 2004 Santé Quebec Health Survey in Inuit population of Nunavik.208  

The study showed that although alcohol use prevalence was less in Nunavik compared to the general population of Quebec (82·3% in 

2004), the prevalence of alcohol use in Nunavik increased from 1992 (60·3%) to 2004 (76·9%); moreover, compared to the general 
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population of Quebec, significantly more alcohol was consumed per drinking episode in Nunavik. The study showed that cannabis 

(marijuana and hashish combined) was by far the most frequently used illicit drug among the Inuit of Nunavik, with more users in 2004 

than in 1992. After cannabis, cocaine was the most frequently used drug in 2004: 7·5% of respondents stated they were users in the year 

preceding the survey; other drugs used in the same period were solvents (5·9%), hallucinogens (2·7%) and injectables (2%). The 

prevalence of cocaine and solvent use had also increased from 1992 to 2004. 

In the wake of the recent opioid crisis in North America, a recent unpublished analysis of drug-related morbidity and mortality data for the 

regions of Nunavik (using ICD-10 definitions) showed that, other than alcohol, no psychoactive drugs were involved (as primary or 

secondary cause) in the mortality cases in this region from 2011-2015 (Lejeune P, Public Health Department of the Cree Board of Health 

and Social Services of James Bay, personal communication).  

 

NUNAVUT 

Nunavut is the northernmost and largest territory of Canada.  Nunavut became an official Canadian territory in 1999 through the Nunavut 

Act and the Nunavut Land Claims Agreement Act.209 According to the 2011 census, the total population of Nunavut is 31,700 (86·5% 

Inuit).210  Nunavut is served by a single hospital in Iqaluit and a health centre in each of the 24 other communities.18,209 Primary health care 

providers are predominantly family physicians and community health nurses. Family physicians are often only available on temporary short 

term contracts. Many Nunavut residents travel outside their region (mainly to other provinces in Canada including Ontario, Manitoba, 

Alberta and the NWT) for hospital care.   

 

Population: 

In this study, for the period of 1960-1998, we used the data for the Inuit population of Northwest Territories (NWT).68  After 1999, we used 

either data for all population of Nunavut, for Aboriginal population of Nunavut, or for Inuit of Nunavut.210-213 According to the 2011 

census, 86·5% of Nunavut’s population is Aboriginal (or Inuit). 

 

Annual TB notification rates per 100 000 population: 

For the time period of 1960-1974, 3-year average incident rates (used as yearly rates for the corresponding years in our study) were 

obtained from Grybowski's paper for new active and reactivated TB among “Eskimos” in Northwest Territories.25  

According to Grzybowski et al. (1976), the percentage of bacteriologically confirmed TB for the NWT Inuit was about 50% in early 

1960’s, and about 90% from mid-1960’s to mid-1970’s.15,25 Since 1995, about 70-80% of reported cases in that jurisdiction are 

bacteriologically confirmed.14,18 

 

Health expenditure: 

Health expenditure data per capita are from the CIHI (one average data point is presented for each 5 year period during 1980-2014).214   

Data for the period of 1975-1994 is for Northwest Territories.  For the period of 1995-1999, we considered the data point for Nunavut in 

1999.  From 1999-2014, the data is from Nunavut. These data are comparable to the corresponding data for the general population of 

Canada (also reported by the CIHI). 

 

Physician per population: 

The data points are all reported proportions taken directly from the CIHI (for specialists and family physicians) per 1000 population.114  

Data for 1980-1998 is for the total population of the NWT. The data from 1999-2014 is for Nunavut.  

 

Average life expectancy at birth: 

The data points for the time period of 1960-1982 is for the Inuit of NWT.183 During 1983-87, the average life expectancy data is for the 

Inuit population of Baffin.171,183  Life expectancy for the period of 1991-2009 is for Nunavut.215 The data point for the last 5-year period of 

is from 2010 and 2011 for all the population of Nunavut.216 

 

Infant mortality: 

Data for the time period of 1960-1989 is for the Inuit population of the NWT.217-220 Data points from 1990 on are from Nunavut (total 

population).221,222 

 

Diabetes: 

We considered: (1) For the time period of 2000-2014, crude prevalence of diabetes among Inuit people aged 20+ from the registry (3 data 

points for the 5-year period) was considered (as per the National Diabetes Surveillance System, and the Canadian Chronic Disease 

Surveillance System)223 (Waites S, Government of Nunavut, personal communication);  (2) The data point for the 1985-9 period is crude 

prevalence of diabetes among Inuit people aged 25+ from the NWT (registered medical doctor diagnosed or treated diabetes as per health 

services agency’s data).33 

 

Obesity: 

Data points are for the Inuit or Aboriginal population of Nunavut aged 18+ from 2000-2009.224,225 For 2010-14, we used recently released 

Canadian Community Health Survey’s data for Nunavut (Aboriginal identity or Inuit) for people aged 18+ with obesity.224 
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Smoking: 

Initial data points from 1985-1989 are for the Inuit people of the NWT aged 15+ 218.  The rest of the data points are for Aboriginal or Inuit 

people of Nunavut.85,224,225  For 2010-14, we used the newly released Canadian Community Health Survey’s data for Nunavut (Aboriginal 

identity or Inuit), for current smokers (daily or occasional).224  

 

Alcohol: 

Two indicators were found: (1) Binge drinking, which is defined as percentage of population aged 12+ having 5 or more drinks on one 

occasion, once a month in the past 12 months (one average data point is presented for each 5 year period between 2000-2014);226 and (2) 

Current drinking, which is defined as percentage of population aged 15+ who drank during the last year (only two data points were 

available for the periods of 1990-4 and 2010-14).85,192 

 

Home language: 

Data points are from 1991 to 2011.  The 1991 data point is from the Aboriginal Population Survey for Aboriginal language spoken at home 

(all or most of the time) in Nunavut.85  The 1996 data point is from the census for Inuktitut as home language (in Nunavut).227  In 2001, the 

definition is percentage of the Aboriginal identity people with Aboriginal languages spoken at home (in Nunavut).211 Later in 2006 and 

2011, the definition of this indicator changes to Aboriginal identity people who speak an Aboriginal language most often at home (in 

Nunavut).210,212 

 

Unemployment rate: 

Data points for the time period of 1986-1996 are for the Inuit population of the NWT.89-91 Data points for the time period of 2001-2014 are 

for Inuit population of Nunavut.210-212,228 For last period of 2011-14, the data point represents the average of unemployment rates for Inuit 

individuals aged 15+. 

 

Education: 

The data points for the time period of 1986-1991 are for the Aboriginal population of the NWT aged 25+ from the census data (Computing 

in Humanities and Social Sciences or CHASS).89,91  The 1996 data point is for the Inuit population of the NWT aged 25+.90   The data 

points for the time periods of 2001-5 and 2010-14 are for the Aboriginal population of Nunavut aged 25+.210-212  The data point for the 

period of 2006-9 is for the Inuit population of Nunavut. 

 

Over-crowded Housing: 

One data point was available from the census for each of these 5-year time periods: During 1980-4 (for Inuit of the NWT), 2000-4, 2005-9 

and during 2010-14192,210-212 (Statistics Canada, personal communication). We considered two indicators:  (1) Percentage of private 

dwellings with >1 person per room (for Inuit only), and (2) Average number of person per room (for Inuit only) 

 

Suicide: 

We used Chart A of Dr. Hick’s paper, which presents the overall rate of death by suicide for the Inuit in Nunavut, per 100,000 population 

(as 5-year rolling averages).229,230 Accordingly, these rates were calculated using demographic data obtained from Statistics Canada and the 

Nunavut Bureau of Statistics. For the time period of 1970-74, we used data available for 1972-4. 

 

Population-based TB control interventions: 

(1) Based on a number of published studies, community-based INH prophylaxis was initiated around 1967 among the Inuit population of 

the NWT.25,231-234  In 1971, Grzybowski et al. initiated a chemoprophylaxis trial for TB among the permanent native residents at Frobisher 

Bay (total Inuit population of approximately 1300). Of the 370 Inuit (about 28% of total population) placed on chemoprophylaxis (INH and 

ethambutol at three times a week), 326 (25% of total population) completed 18 months of prescribed treatment while 44 discontinued it 

prematurely (with an average duration of 10.1 months in this latter group).232 According to Grzybowski et al (1976), 1794 Inuit individuals 

or approximately 16% (the Inuit population of the NWT was estimated at 11,400 between 1970-74) of the Inuit population of the NWT 

received a course of chemoprophylaxis between 1967-73. 

Furthermore, over the period of 1980-82, 19·5% of the Inuit population of the NWT were given preventive chemotherapy.102 

(2) Population-based TB case finding (mainly with chest x-ray, but in later years also through sputum surveys) started around 1955 and 

intensified around 1967 in the NWT.25,99,233 Although the end date of this intervention was not clear, based on the available reports, the 

programme seemed to have continued up to the 1970’s. According to Grzybowski et al (1976), in 1974, 10,464 chest x-rays, 6113 sputum 

bacteriology, and 4000 tuberculin tests were done in a population of 13,932 Inuit in the NWT.25 We considered this programme to have 

ended (or having significantly slowed down) in 1980.  

(3) BCG vaccination of neonates and also of TST negative individuals under the age of 25 started in 1965.18,25,235 Re-vaccination was 

common and it was not unusual for a child to receive 3-4 BCG vaccinations during the first 5-10 years of life.  We could not find any direct 

data on BCG vaccination coverage among the Inuit neonates in the NWT or Nunavut.  In 1976, Grybowski et al. wrote that “intradermal 

BCG [is] on a large scale since 1965” among the Inuit population of the NWT;25 they add that “negative tuberculin reactors and newborn 

children have been immunized since [1955], thus assuring almost complete coverage”. Later in 1998, Enarson wrote that “vaccination 

using BCG was given to all newborns” among the Inuit population of the NWT. Enarson also reported the “known” vaccination status in 

the total Inuit population of the NWT to be at 42·4% in 1969, and 57% in 1980.102  BCG vaccination of neonates continues to this day.  In a 
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more recent LTBI screening study (between 2011-13), which was done as part of a door-to-door TB prevention campaign in Iqualit (capital 

of Nunavut), of 296 mainly young Inuit individuals (participants were over the age of 6 months with median age of about 23), Alvarez et 

al. found that about 80% of those with records had received a BCG vaccine in the past.236 

 

Additional information on psycho-active drug use (other than alcohol): 

In Nunavut also, marijuana and hashish are known to by far the most commonly used drugs (in addition to alcohol).  In the 2007-2008 Inuit 

Health Survey of individuals 18 years of age and older in Nunavut, 43% of all respondents reported marijuana and hashish use in the past 

12 months before the survey; this is compared to 10·7% of Canadians (15 years of age and older) in the 2010 Alcohol and Drug Use 

Monitoring Survey.237  In contrast, only 5% of participants in Nunavut reported use of “hard drugs” such cocaine and crystal 

methamphetamine, 3% reported use of gasoline, propane, naphtha, sniffing glue, hairspray, vanilla or other solvents, and 4% reported using 

over the counter or prescription drugs (eg, Tylenol, Ativan, cough syrup) to get high in the past 12 months. In the 2010 Alcohol and Drug 

Use Monitoring Survey, fewer than 1% of the Canadians reported using hard drugs such cocaine, crack or heroin. In the 2007-2008 Inuit 

Health Survey, 59% of respondents reported that they had consumed alcohol in the past 12 months prior to the survey; this is in contrast to 

77% of Canadians in the 2010 survey. 

The more recent results from a 2013-2014 Survey in Nunavut, are also in accordance with the 2007-2008 survey, in highlighting that 

marijuana/cannabis/hashish continue to be by far the most used drugs in Nunavut, and that use of other “hard drugs” continues to be limited 

to about 5% or less of this population (unpublished data from the 2013-2014 Canadian Community Health Survey; Waites S, Government 

of Nunavut, personal communication).  In 2016, no opioid-related deaths were reported in Nunavut.238 

 

CANADA 

 

Population: 

This refers to the total population of Canada per census (including Aboriginal population, which is about 4% of the total population).239,240 

 

Annual TB notification rates per 100 000 population: 

Reported yearly TB rates were considered for the period of 1960-2014.14,19  In Canada, TB disease was defined per ICD-7 criteria from 

1960-1969, ICD-8 from 1970-1979, and ICD-9 from 1971-1994. 

 

Health expenditure: 

This information is from the CIHI database for the total population of Canada, and is reported in Canadian dollars (one average data point 

is presented for each 5-year-period from 1980-2014) and corrected for inflation rates over time.214 

 

Physician per population: 

The data points are all reported proportion of physicians per 1000 population of Canada directly abstracted from the CIHI database for the 

period of 1980-2014 (one average data point is presented for each 5-year-period from 1980-2014).114 

 

Average life expectancy from birth: 

Reported data from the census for the total population of Canada from 1960-2014 were considered (one average data point is presented for 

each 5-year-period from 1980-2014).241,242 

 

Infant mortality: 

Reported data from the census for the time period of 1960-2014 was considered (one average data point is presented for each 5-year-period 

from 1980-2014).243,244 

 

Diabetes: 

Three different indicators were considered: (1) Self-report by individuals (aged 12+) of health care worker diagnosis (one data point is 

presented for each 5-year-period during 1990-2014);226,245-247 (2) Self-report of diabetes by individuals (aged 15+) (only 2 data points for 

the 5-year-periods of 1985-9 and 1990-4);245 and (3) Age standardized prevalence of diabetes for the population aged 20+ (at least one data 

point for each 5- year-period during 1995-2009).248,249 

 

Obesity: 

One average data point is presented for each 5-year-period from 1980-2014.  Reported data is from the World Health Organization’s 

Global Database (for the time period of 1980-1994).250 From 1994 onward, data is from the CANSIM database (for adult population aged 

18+).226,246,251 

 

Suicide: 

One average data point was presented for each 5-year-period from 1960-2014 for reported crude suicide rates for total population of 

Canada.252,253 

 

Smoking: 
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One average data point is presented for each 5-year-period from 1980-2014 for current (defined as daily or occasional) smokers aged 12+ 

(for the total population of Canada).226,246,254,255 

 

Alcohol : 

We considered reported rates of heavy drinking for the total population of Canada aged 12+. The definition of heavy drinking has changed 

through the years.  In 1990’s heavy drinking was defined as having 5 or more drinks on one occasion, 12 or more times a year.256 From 

2000-2012 the indicator was defined as having 5 or more drinks on one occasion, at least once a month in the past year.256 Since 2013, 

heavy drinking in men is defined as those who report having 5 or more drinks, and in women as those who report having 4 or more drinks, 

on one occasion, at least once a month in the past year.226,257 One data point was presented for each 5-year-period from 1990-2014. 

 

Unemployment rate: 

Information from the census (CHASS) was used to calculate unemployment rate for the total population of Canada aged 15+ for 1981, 

1986, 1991, 1996, 2001, 2006 and 2011.89-91,258-262 

 

Education: 

Information from the census (CHASS) was used to calculate the percentage of population of Canada aged 25+ with high school diploma or 

higher from 1980-2014 (one data point was presented for each 5-year-period).89-91,95,262-264 

 

Over-crowded Housing: 

We considered two different indicators: (1) Percentage of dwellings with>1 person per room (data is directly taken from the census); and 

(2) Average number of person per room. We calculated the data points for the 2nd indicator as: Average number of person per room = 

average number of persons per household / average number of rooms per dwellings). For both of these indicators, one data point was 

presented for each 5-year-period from 1980-2014.255,258,265-267 

 

Population-based TB control interventions: 

This information was not considered for the general population of Canada. 
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