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SUMMARY

BACKGROUND—The burden of tuberculosis (TB) in the estimated 370 million indigenous 

peoples worldwide is unknown.

OBJECTIVE—To conduct a literature review to summarize the TB burden in indigenous peoples, 

identify gaps in current knowledge, and provide the foundation for a research agenda prioritizing 

indigenous health within TB control.

METHODS—A systematic literature review identified articles published between January 1990 

and November 2011 quantifying TB disease burden in indigenous populations worldwide.

RESULTS—Among the 91 articles from 19 countries included in the review, only 56 were from 

outside Australia, Canada, New Zealand and the United States. The majority of the studies showed 

higher TB rates among indigenous groups than non-indigenous groups. Studies from the Amazon 

generally reported the highest TB prevalence and incidence, but select populations from South-

East Asia and Africa were found to have similarly high rates of TB. In North America, the Inuit 

had the highest reported TB incidence (156/100 000), whereas the Metis of Canada and American 

Indians/Alaska Natives experienced rates of <10/100 000. New Zealand’s Maori and Pacific 

Islanders had higher TB incidence rates than Australian Aborigines, but all were at greater risk of 

developing TB than non-indigenous groups.

CONCLUSION—Where data exist, indigenous peoples were generally found to have higher rates 

of TB disease than non-indigenous peoples; however, this burden varied greatly. The paucity of 

published information on TB burden among indigenous peoples highlights the need to implement 

and improve TB surveillance to better measure and understand global disparities in TB rates.
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Although the estimated 370 million indigenous people worldwide1 comprise <5% of the 

global population, evidence from nations where surveillance data exist suggests that the 

burden of tuberculosis (TB) falls heavily on indigenous peoples2–6 and that they are 

disproportionately affected.7 Furthermore, of the estimated 8.8 million new cases of TB 

occurring each year, the burden and current state of TB in the indigenous peoples inhabiting 

more than 70 countries globally are not known. The Strategic Framework for Action on TB 

Control in Indigenous Communities emphasizes the need to increase the awareness and 

surveillance of TB among indigenous peoples by documenting and highlighting the 

incidence and burden of TB in these groups.8

Given the lack of information about TB among the world’s indigenous peoples, this 

systematic literature review was conducted to better understand, document and summarize 

the burden of TB in indigenous peoples, identify gaps in our knowledge, develop 

recommendations for future work and provide the foundation to set an appropriate research 

agenda prioritizing indigenous health within TB control.

METHODS

Search strategy

A systematic literature review using the PRISMA (Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses) framework9 was conducted of articles related to the 

epidemiology of TB in indigenous populations published during January 1990–November 

2011, focusing on articles that quantified the burden of TB disease in indigenous groups. 

PubMed was used to search biomedical literature from Medline, journals and online books. 

CabDirect was used to ensure that articles published on global issues in the applied life 

sciences were also searched. Subject and keyword terms used in this review are listed in 

Table 1.

The United Nation’s definition of indigenous peoples, i.e., any group of people who self-

identify as indigenous to be indigenous, was used in this paper.1,10 For countries with 

disaggregated TB data, indigenous status is largely self-reported; in these countries, the 

names of the indigenous groups were used for the systematic search. To ensure that the 

search was comprehensive, names of indigenous groups from nations where disaggregated 

data do not exist were gathered from Bartlett et al.’s article on indigenous people and global 

health research,10 and from organizations representing regional indigenous issues to the 

United Nations Permanent Forum on Indigenous Issues (UNPFII), specifically the 

Indigenous Peoples of Africa Coordinating Committee,11 the Russian Association of 

Indigenous Peoples of the Far North12 and the Asia Indigenous Peoples Pact.13 In addition, 

country reports submitted to the UNPFII and relevant conference abstracts on indigenous 

health were used to ensure as broad and inclusive a search strategy as possible.

Study selection

Articles of any language were included if they provided data on the burden of TB disease in 

indigenous populations that were 1) collected during or after 1990 in Australia, Canada, 

New Zealand or the United States, or 2) collected during or after 1985 in any other country. 
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We allowed the five additional years of data where research was infrequent to maximize the 

number of indigenous groups represented in this study. Primary and secondary research 

articles, including published government reports, were included. The references of included 

articles were reviewed to identify additional papers of interest. To ensure the most 

comprehensive review, studies of all sizes and scope were included. Published literature 

reviews summarizing findings for a particular group were not included in this review but 

were read to identify pertinent sources. Articles with unclear methodology regarding 

incidence or prevalence calculations were excluded (Figure 1).

Data extraction

The World Health Organization (WHO) regions were used to organize articles based on the 

geographic location of the studies. The region of the Americas was further divided into 

North and Latin America, the latter including Mexico and the Caribbean. Two authors 

independently reviewed abstracts and articles for each region and came to a consensus on 

the inclusion or exclusion of each article. Authors extracted the data using a standardized 

format developed based on study objectives, a review of similar studies, and the variables 

needed. Authors verified the extracted data and came to a consensus when discrepancies 

arose.

The following variables were collected from each included study: location, including 

country and province or region; name of indigenous groups(s); study design; scope of study; 

year(s) data were collected; number of people studied; reported burden of TB (incidence or 

prevalence per 100 000 population); and the TB burden in a local non-indigenous 

population. TB incidence and/or prevalence were calculated if the number of TB cases and a 

population estimate were provided. If TB rates in a local non-indigenous population were 

not provided, the WHO-reported national TB incidence or estimated prevalence for the year 

data were collected was used for comparison; if the study occurred over multiple years, the 

WHO reported rate was chosen for the final year of data collection. From these data, a ratio 

was calculated to estimate the differences in TB incidence and/or prevalence in indigenous 

and non-indigenous groups.

RESULTS

Subject and keyword searches conducted in PubMed and CabDirect identified 534 unique 

articles. Four additional articles were identified from the references of papers read. Ninety-

one articles related to TB in indigenous peoples in 19 countries were included in the review 

(Figure 2). Over three quarters of the included articles were published during 2000–2011, 

but the most recent available data on TB in indigenous populations varied widely between 

regions and countries. Twenty-seven of 35 articles from countries with disaggregated data 

were published after 2000; 16 of 18 studies from Latin America and 17/21 studies from 

South-East Asia were also published after 2000; and studies from the African, Eastern 

Mediterranean and European regions were largely published before 2000.

There was also substantial variation in the design and scope of the studies included in the 

review, specifically between countries that had disaggregated national TB surveillance data 

and those that did not. Many included articles were based on studies of small populations, 
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reporting no levels of statistical uncertainty; as such, the quality of data within the studies 

varied. Table 2 summarizes the methodology and scope of the included literature.

TB burden by region

African Region—Although the estimated number of indigenous people living in Africa is 

14.2 million,10 only two studies from the African region fulfilled the inclusion criteria for 

this review. The included studies relied on small community health surveys, accompanied by 

medical examinations or reviews of hospital records, to assess TB status within indigenous 

populations.14,15 The available data suggest that the prevalence of TB may be substantially 

higher among indigenous than non-indigenous African populations. The prevalence of TB 

disease was found to exceed 4000/100 000 among the nomadic Fulani in Chad,15 and 1800 

among the Peul and Dogon peoples in Mali (Table 3).14

The Americas: North America—The indigenous groups of North America included in 

the review are comprised broadly of the following: First Nations (or North American 

Indians), Metis and Inuit in Canada, and American Indians (AI), Alaskan Natives (AN), 

Native Hawaiians (NH) and Pacific Islanders (PI) in the United States. Approximately 4.4% 

of Canada’s population reported some indigenous ancestry as of 2009,10 and in the United 

States, 2.3 million and 435 000 persons were identified solely as respectively AI/AN and 

NH/PI in 2008.44 There are many published studies on the TB burden among indigenous 

groups living in the United States and Canada. Studies from these two countries 

predominantly included retrospective reviews based on national governmental surveillance 

data (Table 3).

The most recent data indicate that TB incidence continues to be substantially higher among 

indigenous groups across Canada and the United States than among non-indigenous groups.
6,16,17,44–64 In the United States, AI/AN and NH/PI had 6.8 and 22.9 times greater TB 

incidence than Whites in 2010.6,16 TB incidence rates in NH/PI are higher than in AI/AN,
6,16,44,59 but tribal-specific data, such as among the Oglala Sioux, reveals pockets where TB 

incidence is much higher.47 From 2008 to 2010, TB incidence rose for both AI/AN and 

NH/PI, but overall TB incidence has decreased among both groups in the last two decades.53

TB incidence in indigenous populations in Canada is higher than in the United States. The 

northern tribes of Canada are most affected by TB: in 2009, TB incidence was 155.8/100 

000 among Canada’s Inuit, over 150 times the rate among non-aboriginals born in Canada.17 

In comparison, national TB incidence among the Metis and the First Nations peoples were 

respectively 7.3 and 27.4 times higher than in non-aboriginal Canadians.17

The Americas: Latin America and the Caribbean—It is estimated that Latin America 

is home to 450 indigenous groups comprised of 34 million people, which make up 8% of the 

region’s total population.10 In Brazil alone, there are an estimated 220 indigenous groups 

composed of 450 000 people, more than 60% of whom live in the Brazilian Amazon.65 The 

majority of the studies from this region included in this review were from the Brazilian 

Amazon,19,20,22,23,66–74 with fewer studies coming from Ecuador, Paraguay, Peru and 

Venezuela (Table 3; Appendix*).18,21,24–26 No studies from the Caribbean, Mexico or 
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Central America were found that fit the study criteria, although indigenous communities 

make up large parts of their populations.10

Overall, indigenous peoples across Latin America were found to have extremely high 

burdens of TB. Brazilian Amazonian groups were some of the most affected, with TB 

incidence rates often exceeding 1000/100 000, or at least 20 times higher than the incidence 

in the general Brazilian population.67,70,73 In particular, the most recent study of the 

Yanomami people found the incidence of TB to be 2133/100 000, or 37 times higher than in 

the surrounding non-indigenous population;72 the prevalence of TB among the Yanomami 

was estimated to be up to 94 times higher than in the provincial population.73 Indigenous 

people living in Cotopaxi Province in Ecuador’s highlands had TB prevalence rates reaching 

6700/100 000, over 40 times Ecuador’s national prevalence.24 A study of the Ache of 

Paraguay reported a TB incidence 75 times greater than the national incidence.18

Conversely, certain indigenous groups were found to have a TB burden lower than or equal 

to their non-indigenous counterparts. In Peru, for example, one study found a TB incidence 

in indigenous peoples similar to or lower than in the general population.21 Within this study, 

many Amazonian tribes, such as the Aguaruna, Nomastshiguenga, Shawi and Shapra, had 

TB incidence rates of 0.4–0.9 times the national incidence.21 In addition, a study among 

indigenous children (aged <15 years) in southwestern Brazil showed that TB incidence 

decreased between 2001 and 2006, attributed in part to a new TB control strategy that had 

been implemented.23

Eastern Mediterranean Region—This review identified one study quantifying the 

burden of TB among Bedouins in Israel, which found TB incidence to be 18.1/100 000 in 

1987, approximately twice as high as the 1990 national Israeli TB incidence.27

European Region—The indigenous peoples of Europe are generally considered those 

who adhere to traditional lifestyles in the Far North. Over 40 broadly defined indigenous 

populations are recognized in Greenland, Scandinavia and Russia, including the Inuit, the 

Sami, and the Nenets, Chukchi and Evenks, respectively.10,63 The Roma are also considered 

an indigenous group prominent in this region.75

The largest and most recent studies quantifying the TB burden in Europe were conducted in 

Greenland,29,76 where 80% of persons are indigenous Inuit (Table 3).10 From 1990 to 2001, 

the incidence of active TB increased in this population from 85 to 185 cases/100 000.76 

Furthermore, the most recent study found that the odds of developing active TB were 15.3 

times higher in indigenous groups compared to those of Danish heritage.29

Outside Greenland, there was much less information from the European region. Although 

Scandinavia is estimated to have approximately 70 000 Sami,63 no studies were found that 

described the burden of TB within this population, and government data for TB in areas 

where the Sami predominantly reside were not disaggregated.63 Very little is also known 

about TB within the Roma population;75 only one study conducted among Roma was 

*The Appendix is available in the online version of this article at http://www.ingentaconnect.com/content/iuatld/ijtld/
2013/00000017/00000009/art00005
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identified for this review, which found the Roma in Barcelona to have a TB incidence 5.3 

times greater than Spain’s national TB incidence.30

More than 280 000 indigenous persons are estimated to live in Russia,63 but studies 

quantifying TB incidence or prevalence within these populations were sparse and limited in 

scope.28,77–80 The data that exist show indigenous peoples to be substantially more burdened 

by TB than their non-indigenous counterparts. In areas of northeastern Russia, TB 

prevalence was found to be 10 times higher among indigenous than non-indigenous persons.
77 However, data suggest that the TB burden has been declining, narrowing the gap between 

indigenous and non-indigenous groups in Russia.28,79 No studies with data collected within 

the last decade were found for this review, and thus the current TB burden among the 

indigenous of Russia’s Far North is largely unknown.

South-East Asia Region—It is estimated that three quarters of the world’s indigenous 

people live in Asia, with over 250 indigenous groups residing in India and 60 in Thailand 

alone.10 Despite the large number of indigenous people in Asia, data quantifying the burden 

of TB were only readily available from India.

Within India, the majority of studies were conducted in the central state of Madhya Pradesh, 

where tribal groups account for more than 25% of the total population (Table 3).32–37,81–83 

Data on TB burden were primarily gathered through cross-sectional surveys conducted by 

academic institutions and medical research centers.

In India, the majority of tribal groups demonstrated higher TB burdens than non-tribal 

peoples.32,34–37,81–83 The Saharia were the most disproportionately affected, with a TB 

prevalence from 5 to >100 times greater than India’s national TB prevalence.32,37,83 The 

differential burden was smaller, but still substantial, between other tribal groups and the 

national prevalence estimates. For example, the prevalence of TB among the Bhil, Bharia 

and Nicobarese tribes was 1.3–8.0 times greater than the estimated national TB prevalence, 

while the Baiga and Jawadhu Hills tribes were found to have TB prevalence measurements 

45–50% lower than national estimates.33,84

Although the burden of TB was largely found to be greater in indigenous than the non-

indigenous groups in India,85 TB prevalence varied widely between groups even within the 

same geographic region. Within Madhya Pradesh, TB prevalence was documented to be 

0.15% among the Baiga33 and 0.43% among the Bharia,34 but between 1.4% and 46% 

among the Saharia tribal groups.35–37,83 In a study conducted in Maharashtra State, active 

TB was identified in only six of 46 tribal groups.38 However, in tribes where active TB was 

observed, TB prevalence reached 730/100 000, five times greater than the provincial TB 

prevalence.38

The data also suggest that changes in the TB burden over time have been variable within 

tribal groups. In Tamil Nadu’s Jawadhu Hills Tribes, TB prevalence decreased by four fold 

from 1989 to 1993.82,84 However, only a minimal decline in TB has been observed among 

the Saharia between 1991 and the present,36,37,82 with reports of increased burden in some 

areas.83
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Western Pacific Region—The Western Pacific is home to many indigenous peoples: the 

Aborigines and Torres Strait Islanders descendants in Australia; the Maori and Pacific 

Islanders in New Zealand; the mountainous aborigine of Taiwan; fifty-five ethnic minority 

groups in China; and hills peoples and other aborigine groups in the Philippines, Indonesia, 

Viet Nam and surrounding nations.10 However, data on TB burden were available only for 

Australia, New Zealand, Taiwan and, to a lesser extent, China (Figure 2). The available data 

indicate that TB continues to disproportionately affect the indigenous populations of the 

Western Pacific Region (Table 3).

The incidence of TB was lower among the indigenous populations in Australia and New 

Zealand than in many regions of the world, but in comparison to the non-indigenous 

populations, the indigenous groups were disproportionately burdened with TB. Although TB 

incidence has decreased among Australian Aborigines in the past years,4,86–90 incidence 

rates remain over seven times higher among Aborigines than among Australian-born non-

Aborigines.4 In Southern Australia and the Northern Territory, Aborigines are most 

disproportionately affected by TB,89,90 and have a 13 times higher TB incidence than their 

non-Aborigine counterparts.4

In New Zealand, Pacific Islanders were consistently found to have higher rates of TB than 

the Maori, but both groups have substantially higher TB incidence than their non-indigenous 

counterparts.5,91–93 The most recent studies report TB incidence to be respectively 14.3 and 

34.1 times higher in Maori and Pacific Islander populations than in the non-indigenous New 

Zealandborn.5 Although the most recent data suggest that TB rates have declined among the 

Maori and Pacific Islanders in the past 15 years,5 earlier data reveal lower incidence rates 

among the indigenous population than currently observed.92,93

As was the case for Australia and New Zealand, the burden of TB in the Taiwanese 

indigenous people is well documented. The most recent measure found TB incidence to be 

2.7 times greater for Taiwanese residing in aborigine areas than those in non-aborigine areas.
43 Comparing this study to earlier studies suggests that TB incidence within the indigenous 

population has been falling in the last 10 years, although there remains a substantial 

difference in TB rates between indigenous and non-indigenous peoples.43,94–97

Data on TB burden for ethnic minorities in China were scarce. Although not considered 

indigenous peoples by the national government, many scholars assert that China’s ethnic 

minorities fit definitions of indigenous.10 Existing data are older, with two of the three 

included studies published more than 20 years ago.98,99 In 1985, a TB incidence of 

6500/100 000 was reported among the E-Lun Chun, a northeastern ethnic group;98 

otherwise no other studies of these people were found. Surveillance data from 1990 show 

TB prevalence to be highly variable among ethnic minorities, ranging from 47/100 000 for 

the Bai people to 274/100 000 for the Uyghur, prevalence rates that were respectively 35% 

of the estimated national prevalence and over twice the estimated national prevalence.99 The 

most recent data suggest that ethnic minorities in Sichuan Province are substantially more 

burdened than any of the nation’s ethnic groups measured in 1990.100
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Indigenous peoples as refugees—Circumstances have led some indigenous peoples to 

leave their homelands and settle in other countries, sometimes as refugees. Among such 

groups, data on TB burden for Tibetan and Hmong refugees were available. The incidence of 

TB for Tibetan refugees living in India was 3.9 times greater than India’s national TB 

incidence, with Tibetans living in central and south India largely more affected than those in 

northern India.42,101 Outside of India, the Tibetan refugee communities screened for TB in 

Minnesota, USA, and Toronto, Canada, had a TB incidence of >4000/100 000.102,103 In 

comparison, reported TB incidence rates were lower among Hmong refugees, but the 

Hmong people still had higher TB rates than non-indigenous peoples. Hmong living as 

refugees in Thailand had a nine times higher TB prevalence than the Thai national rate.41,104 

Another study found the TB incidence among Hmong in Minnesota, USA, to be 1600/100 

000.102

DISCUSSION

This is the first systematic review of the literature to examine the TB burden in indigenous 

populations globally. We found that indigenous peoples in high-, middle- and low-income 

countries continue to bear a high and disproportionate burden of TB, but this burden varies 

greatly between groups and regions. The most recent available data suggest that the groups 

most burdened by TB are located in small regions of Latin America (e.g., the Ache in 

Paraguay and the Yanomami in Brazil), followed closely by tribes in India (e.g., the Saharia, 

in Madhya Pradesh) and Africa (e.g., the Fulani, in Chad). The groups least burdened by TB 

live in high-income countries. Aboriginal Australians, American Indians/Alaskan Natives 

and the Metis of Canada were found to have the lowest incidence of TB disease among 

indigenous groups, but the differential TB burden between indigenous and non-indigenous 

populations in these industrialized nations was greater in many studies than for those in 

developing nations. Within these industrialized countries, Pacific Islanders, First Nations and 

the Canadian Inuit bear an especially disproportionate burden of TB. Select groups in Latin 

America and India also had a highly disproportionate burden of TB, although some tribes 

from these regions had minimal or no differences in disease burden. Moreover, although the 

available data suggest that the TB burden has decreased among some groups, such as the 

Australian Aborigines,4,86–88 Taiwanese Aborigines,43,95 Russia’s Far North peoples,28,79 

and the AI/AN and NH/PI in the United States,6,16,44,53,59 disparities in TB case rates 

remain. These continuing disparities highlight the importance of prioritizing indigenous 

health in TB control efforts. They also highlight the need to have TB control strategies that 

are designed and implemented by and for indigenous communities that incorporate unique 

indigenous perspectives and values, as proposed by the Strategic Framework for Action on 

Tuberculosis Control in Indigenous Communities.8 Such strategies should be tailored to the 

distinctive cultural, social and historic realities of indigenous groups to effectively address 

the TB burden in different regions.

This review also demonstrates the paucity of available data on the TB burden among 

indigenous populations outside Australia, Canada, the United States and New Zealand. 

Although millions of indigenous peoples live in Africa, Asia and Latin America,10 little is 

currently known about how TB affects these populations. Specifically, no studies were found 

for the tribal groups of the Caribbean, Central America or the Middle East, and TB data 
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were lacking for the majority of tribes in the Far North (e.g., the Sami, the Nenets), South-

East Asia/Western Pacific (e.g., indigenous of Malaysia, Cambodia, Viet Nam, Indonesia 

and the Philippines) and Africa. Published data from these regions included in this review 

often originated from small studies, as opposed to publications from Australia, Canada, the 

United States and New Zealand, which generally used national-level surveillance data. This 

suggests that there is not only a shortage of data but also a paucity of high-quality data, 

specifically disaggregated national-level surveillance data, that allows for the estimation of 

TB case rates in different racial/ethnic groups. This reveals the need to increase and improve 

TB surveillance among indigenous populations. Where strong TB surveillance already exists 

(e.g., Scandinavia, India), disaggregated data are needed for routine monitoring of TB rates 

and the effectiveness of TB control in indigenous groups. For example, adding a single 

variable (e.g., race/ethnicity) to the national TB surveillance system could inform the 

development of evidence-based policies and practices to effectively address TB among 

indigenous peoples. In countries or provinces where strong TB surveillance does not yet 

exist, operational research assessing the burden of TB within indigenous groups is needed. 

Furthermore, additional research is needed to assess the extent to which drug-resistant TB, 

TB-HIV (human immunodeficiency virus), other comorbidities (e.g., diabetes) and the 

burden of TB in children affects indigenous communities.

While the primary aim of this study was to document and summarize the burden of TB in 

indigenous peoples, this review highlights the need to elucidate reasons for the 

disproportionately high TB burden among these groups. Social determinants of health are 

important contributors to the burden of TB among indigenous peoples, who account for 

approximately 15% of the world’s poor105 and face disparities in terms of employment, 

income, and access to and quality of education and health care.44,106 Poverty is a key 

obstacle in accessing health care, including prompt TB diagnosis with sensitive tools and 

appropriate treatment.54 Measures that increase indigenous people’s access to quality TB 

diagnosis and treatment are therefore needed to improve case detection and ensure improved 

and targeted health service delivery to marginalized indigenous groups.106 Successful 

models of health care in indigenous peoples exist. For example, despite the structural, 

economic and programmatic barriers to health faced by many AI/AN communities, a study 

from the United States found that AI/ANs more commonly received totally directly observed 

therapy (DOT) and had similar treatment completion rates compared with other racial/ethnic 

groups.44 The availability of DOT through the United States’ Indian Health Service (lHS), 

tribal, and urban Indian health care facilities and other partners, may have contributed to 

declines in case rates. Additional research is needed to examine structural and programmatic 

reasons for why the TB burden is higher in many indigenous peoples—but lower in others—

and to identify successful strategies for TB prevention accordingly.

Limitations

This systematic review was most limited by the dearth of published data. In some regions of 

the world, the most recent TB data were from more than 20 years ago, which hinders the 

ability to accurately assess the current burden of TB within those indigenous populations. As 

TB surveillance data for indigenous people are unavailable in many areas of the world, 

researchers calculated estimates of TB based on small studies that sometimes included fewer 
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than 1000 people. Although these estimates provide invaluable information, especially given 

the lack of information in general, the small sample sizes in many studies increase the 

uncertainty of disease estimates; the level of uncertainty around these measurements was 

unavailable in many cases. As such, differences observed between groups should be 

interpreted with caution. Moreover, non-standardized methodologies and wide variation in 

the scope of studies included in this review can limit comparability across studies. For 

example, comparing state or national data with data collected from smaller studies is 

especially challenging. Similarly, caution must be taken when comparing TB rates of 

indigenous groups from different years, even if they reside in the same country (e.g., 

Maharashtra and Madhya Tribes in India), as external factors, such as changes in TB 

programs, were not considered in this review. Furthermore, when comparison data were not 

available, published WHO TB prevalence and incidence rates were used; however, these data 

also have limitations for the purposes of comparison, as they are national estimates and may 

therefore not necessarily reflect the non-indigenous population living closest to the 

indigenous peoples studied. In addition, we recognize that each country with disaggregated 

data defines their indigenous groups differently, making direct comparisons difficult. As 

with any systematic review, publication bias was also a limitation.

CONCLUSIONS

This review highlights the disparate impact of TB on the world’s indigenous peoples. The 

results highlight a need to implement and improve TB surveillance in indigenous 

populations globally to ensure that the burden of TB in indigenous peoples is accurately 

reflected. The paucity of data that exist on the epidemiology of TB within indigenous 

peoples, particularly in low- and middle-income countries, demonstrates the need to invest 

more resources to assess the current TB burden and elucidate its underlying causes. 

Improved TB surveillance is needed to better measure, understand and address the 

underlying causes of disparities in TB between indigenous and non-indigenous peoples. 

Ultimately, this review reveals the need to prioritize indigenous populations worldwide in 

TB control.

Acknowledgments

The authors thank the following people in the Division of TB Elimination, Centers for Disease Control and 
Prevention (CDC), Atlanta, GA, USA, for providing their support in the translation of articles: G Pinheiro, E 
Kurbatova and M Chen. The findings and conclusions in this report are those of the authors and do not necessarily 
represent an official position of the US CDC.

Conflict of interest: none declared.

References

1. United Nations Permanent Forum on Indigenous IssuesState of the world’s indigenous peoplesNew 
York, NY, USA: UN; 2012ST/ESA/328http://www.unhcr.org/refworld/docid/4b6700ed2.html 
[Accessed December 2012]

2. Fanning A. Tuberculosis: 1. Introduction CMAJ. 1999; 160:837–839. [PubMed: 10189433] 

3. FitzGerald JM, Wang L, Elwood RK. Tuberculosis: 13. Control of the disease among aboriginal 
people in Canada. CMAJ. 2000; 162:351–355. [PubMed: 10693593] 

Tollefson et al. Page 10

Int J Tuberc Lung Dis. Author manuscript; available in PMC 2018 July 24.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.unhcr.org/refworld/docid/4b6700ed2.html


4. Barry C, Konstantinos A. Tuberculosis notifications in Australia, 2007. Commun Dis Intell. 2009; 
33:304–315.

5. Das D, Baker M, Calder L. Tuberculosis epidemiology in New Zealand: 1995–2004. N Z Med J. 
2006; 119:U2249. [PubMed: 17063189] 

6. Centers for Disease Control and Prevention. Decrease in reported tuberculosis cases—United States, 
2009. MMWR Morb Mortal Wkly Rep. 2010; 59:289–294. [PubMed: 20300055] 

7. Hoeppner VH, Marciniuk DD. Tuberculosis in aboriginal Canadians. Can Respir J. 2000; 7:141–
146. [PubMed: 10859400] 

8. Assembly of First NationsA Global Indigenous Peoples’ Initiative to Stop TBInuit Tapiriit 
Kanatami; Ottawa, ON, Canada: 2009

9. Moher D, Liberati A, Tetzlaff J, Altman DG. the PRISMA Group. Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses: the PRISMA statement. BMJ. 2009; 339(b2535)

10. Bartlett JG, Madariaga-Vignudo L, O’Neil JD, Kuhnlein HV. Identifying indigenous peoples for 
health research in a global context: a review of perspectives and challenges. Int J Circumpolar 
Health. 2007; 66:287–307. [PubMed: 18018843] 

11. Indigenous Peoples of Africa Coordinating Committee I. [Accessed December 2012] 2010http://
www.ipacc.org.za/eng/regional.asp

12. Russian Association of Indigenous Peoples of the Far NorthMoscow, Russia: RAIPON; 2006http://
www.raipon.org/History/Peoples/tabid/310/Default.aspx [Accessed December 2012]

13. Asia Indigenous Peoples PactChiang Mai, Thailand: AIPP; 2011http://www.aippnet.org/home/
index.php [Accessed December 2012]

14. Carta MG, Coppo P, Carpiniello B, Mounkuoro PP. Mental disorders and health care seeking in 
Bandiagara: a community survey in the Dogon Plateau. Soc Psychiatry Psychiatr Epidemiol. 1997; 
32:222–229. [PubMed: 9184468] 

15. Schelling E, Daoud S, Daugla DM, Diallo P, Tanner M, Zinsstag J. Morbidity and nutrition 
patterns of three nomadic pastoralist communities of Chad. Acta Trop. 2005; 95:16–25. [PubMed: 
15866506] 

16. Centers for Disease Control and Prevention. Trends in tuberculosis—United States, 2010. MMWR 
Morb Mortal Wkly Rep. 2011; 60:333–337. [PubMed: 21430636] 

17. EllisE, , GallantV, , ScholtenD, , DawsonK, , PhypersM. Tuberculosis in Canada 2009: pre-
releaseOttawa, ON, Canada: Public Health Agency of Canada; 2010

18. Hurtado AM, Hill KR, Rosenblatt W, Bender J, Scharmen T. Longitudinal study of tuberculosis 
outcomes among immunologically naive Ache natives of Paraguay. Am J Phys Anthropol. 2003; 
121:134–150. [PubMed: 12740957] 

19. Basta PC, Coimbra CE Jr, Escobar AL, Santos RV, Alves LC, de Fonseca LS. Survey for 
tuberculosis in an indigenous population of Amazonia: the Surui of Rondonia, Brazil. Trans R Soc 
Trop Med Hyg. 2006; 100:579–585. [PubMed: 16274716] 

20. Machado Filho AC. Incidence of tuberculosis among indigenous people in the municipality of Sao 
Gabriel Cachoeira. AM Rev Soc Bras Med Trop. 2008; 41:243–246. [Portuguese]. [PubMed: 
18719802] 

21. Culqui DR, Trujillo OV, Cueva N, Aylas R, Salaverry O, Bonilla C. Tuberculosis in the indigenous 
population of Peru, 2008. Rev Peru Med Exp Salud Publica. 2010; 27:8–15. [Spanish]. [PubMed: 
21072444] 

22. Basta PC, Coimbra CE Jr, Welch JR, Correa Alves LC, Santos RV, Bastos Camacho LA. 
Tuberculosis among the Xavante Indians of the Brazilian Amazon: an epidemiological and 
ethnographic assessment. Ann Hum Biol. 2010; 37:643–657. [PubMed: 20113213] 

23. Marques AM, Pompilio MA, dos Santos SC, Garnes SJ, da Cunha RV. Tuberculosis among 
Brazilian indigenous individuals aged less than 15 years-old in State of Mato Grosso do Sul, 
Brazil. Rev Soc Bras Med Trop. 2010; 43:700–704. [Portuguese]. [PubMed: 21181027] 

24. Romero-Sandoval NC, Flores-Carrera OF, Sánchez-Pérez HJ, Sánchez-Pérez I, Mateo MM. 
Pulmonary tuberculosis in an indigenous community in the mountains of Ecuador. Int J Tuberc 
Lung Dis. 2007; 11:550–555. [PubMed: 17439680] 

Tollefson et al. Page 11

Int J Tuberc Lung Dis. Author manuscript; available in PMC 2018 July 24.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.ipacc.org.za/eng/regional.asp
http://www.ipacc.org.za/eng/regional.asp
http://www.raipon.org/History/Peoples/tabid/310/Default.aspx
http://www.raipon.org/History/Peoples/tabid/310/Default.aspx
http://www.aippnet.org/home/index.php
http://www.aippnet.org/home/index.php


25. Romero-Amaro Z, Salazar PJ, Bracho MA, Atencio TR, Romero-Gori N, Montiel UC. Prevalence 
of pulmonary tuberculosis in indigenous and non-indigenous patients in the state of Zulia, 1996–
2005. Kasmera. 2008; 36:159–168.

26. Fernandez de Larrea C, Fandino C, Lopez D, et al. Tuberculosis in subjects under 15 years of age 
in the population of Warao in Venezuela. Invest Clin. 2002; 43:35–48. [Spanish]. [PubMed: 
11921746] 

27. Greene VW, Dolberg OT, Alkan ML, Schlaeffer FC. Tuberculosis cases in the Negev 1978–1987: 
ethnicity, sex, and age. Public Health Rev. 1992; 20:53–60. [PubMed: 1305978] 

28. Kucherov AL, Makarov VK. Antitubercular care among the Chukotka Autonomic District 
population. Probl Tuberk. 2002; (3):3–6. [Russian]. 

29. Ladefoged K, Rendal T, Skifte T, Andersson M, Søborg B, Koch A. Risk factors for tuberculosis in 
Greenland: case-control study. Int J Tuberc Lung Dis. 2011; 15:44–49. [PubMed: 21276295] 

30. Casals M, Pila P, Langohr K, Millet JP, Cayla JA. Incidence of infectious diseases and survival 
among the Roma population: a longitudinal cohort study. Eur J Public Health. 2012; 22:262–266. 
[PubMed: 21217119] 

31. Datta M, Radhamani MP, Sadacharam K, et al. Survey for tuberculosis in a tribal population in 
North Arcot District. Int J Tuberc Lung Dis. 2001; 5:240–249. [PubMed: 11326823] 

32. Rao VG, Bhat J, Yadav R, Gopi PG, Selvakumar N, Wares DF. Diagnosis of pulmonary 
tuberculosis by symptoms among tribals in central India. Natl Med J India. 2010; 23:372–373.

33. Yadav R, Rao VG, Bhat J, Gopi PG, Selvakumar N, Wares DF. Prevalence of pulmonary 
tuberculosis amongst the Baigas—a primitive tribe of Madhya Pradesh, Central India. Indian J 
Tuberc. 2010; 57:114–116. [PubMed: 21114182] 

34. Rao VG, Bhat J, Yadav R, Gopi PG, Selvakumar N, Wares DF. Prevalence of pulmonary 
tuberculosis among the Bharia, a primitive tribe of Madhya Pradesh, central India. Int J Tuberc 
Lung Dis. 2010; 14:368–370. [PubMed: 20132630] 

35. Sharma P, Jain S, Bamezai R, Tiwari P. Increased prevalence of pulmonary tuberculosis in male 
adults of Sahariya tribe of India: a revised survey. Indian J Community Med. 2010; 35:267–271. 
[PubMed: 20922104] 

36. Rao VG, Gopi PG, Bhat J, et al. Pulmonary tuberculosis: a public health problem amongst the 
Saharia, a primitive tribe of Madhya Pradesh, Central India. Int J Infect Dis. 2010; 14:e713–716. 
[PubMed: 20605504] 

37. Rao VG, Gopi PG, Bhat J, Yadav R, Selvakumar N, Wares DF. Selected risk factors associated 
with pulmonary tuberculosis among Saharia tribe of Madhya Pradesh, central India. Eur J Public 
Health. 2012; 22:271–273. [PubMed: 21324957] 

38. Narang P, Tyagi NK, Mendiratta DK, Jajoo UN, Bharambhe MS, Sushila Nayar. Prevalence of 
sputum-positive pulmonary tuberculosis in tribal and non-tribal populations of the Ashti and 
Karanja tahsils in Wardha District, Maharashtra State, India. Int J Tuberc Lung Dis. 1999; 3:478–
482. [PubMed: 10383059] 

39. Murhekar MV, Kolappan C, Gopi PG, Chakraborty AK, Sehgal SC. Tuberculosis situation among 
tribal population of Car Nicobar, India, 15 years after intensive tuberculosis control project and 
implementation of a national tuberculosis programme. Bull World Health Organ. 2004; 82:836–
843. [PubMed: 15640919] 

40. Kerketta AS, Bulliyya G, Babu BV, Mohapatra SSS, Nayak RN. Health status of the elderly 
population among four primitive tribes of Orissa, India: a clinico-epidemiological study. Z 
Gerontol Geriat. 2009; 42:53–59.

41. Oeltmann JE, Varma JK, Ortega L, et al. Multidrug-resistant tuberculosis outbreak among US-
bound Hmong refugees, Thailand, 2005. Emerg Infect Dis. 2008; 14:1715–1721. [PubMed: 
18976554] 

42. Bhatia S, Dranyi T, Rowley D. Tuberculosis among Tibetan refugees in India. Soc Sci Med. 2002; 
54:423–432. [PubMed: 11824918] 

43. Chang Y-M, Shen C-K, Chiu C-H, Chiang H-J, Lu L-C, Liou S-H. Burden of tuberculosis among 
aboriginal and non-aboriginal Taiwanese, 1996–2006. Int J Tuberc Lung Dis. 2011; 15:471–477. 
[PubMed: 21396205] 

Tollefson et al. Page 12

Int J Tuberc Lung Dis. Author manuscript; available in PMC 2018 July 24.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



44. Bloss E, Holtz TH, Jereb J, et al. Tuberculosis in indigenous peoples in the US, 2003–2008. Public 
Health Rep. 2011; 126:677–689. [PubMed: 21886328] 

45. Blackwood KS, Al-Azem A, Elliott LJ, Hershfield ES, Kabani AM. Conventional and molecular 
epidemiology of tuberculosis in Manitoba. BMC Infect Dis. 2003; 3:18. [PubMed: 12917019] 

46. Brancker A, Ellis E. Recent trends in tuberculosis incidence in Canada 1980–1990. Can Commun 
Dis Rep. 1992; 18:129–132. [PubMed: 1291000] 

47. Breault JL, Hoffman MG. A strategy for reducing tuberculosis among Oglala Sioux Native 
Americans. Am J Prev Med. 1997; 13:182–188. [PubMed: 9181205] 

48. Clark M, Riben P, Nowgesic E. The association of housing density, isolation and tuberculosis in 
Canadian First Nations communities. Int J Epidemiol. 2002; 31:940–945. [PubMed: 12435764] 

49. Cook VJ, Manfreda J, Hershfield ES. Tuberculous lymphadenitis in Manitoba: incidence, clinical 
characteristics and treatment. Can Respir J. 2004; 11:279–286. [PubMed: 15254609] 

50. Dyck RF, Klomp H, Marciniuk DD, et al. The relationship between diabetes and tuberculosis in 
Saskatchewan: comparison of registered Indians and other Saskatchewan people. Can J Public 
Health. 2007; 98:55–59. [PubMed: 17278679] 

51. Enarson DA. Tuberculosis in aboriginals in Canada. Int J Tuberc Lung Dis. 1998; 2(Suppl 1):S16–
S22. [PubMed: 9755960] 

52. Gessner BD. Incidence rates, clinical features, and case identification of pediatric tuberculosis in 
Alaska. Int J Tuberc Lung Dis. 1998; 2:378–383. [PubMed: 9613633] 

53. Jung RS, Bennion JR, Sorvillo F, Bellomy A. Trends in tuberculosis mortality in the United States, 
1990–2006: a population-based case-control study. Public Health Rep. 2010; 125:389–397. 
[PubMed: 20433033] 

54. Kunimoto D, Sutherland K, Wooldrage K, et al. Transmission characteristics of tuberculosis in the 
foreign-born and the Canadian-born populations of Alberta, Canada. Int J Tuberc Lung Dis. 2004; 
8:1213–1220. [PubMed: 15527153] 

55. Nguyen D, Proulx JF, Westley J, Thibert L, Dery S, Behr MA. Tuberculosis in the Inuit community 
of Quebec, Canada. Am J Respir Crit Care Med. 2003; 168:1353–1357. [PubMed: 14500266] 

56. Pepperell C, Chang AH, Wobeser W, Parsonnet J, Hoeppner VH. Local epidemic history as a 
predictor of tuberculosis incidence in Saskatchewan aboriginal communities. Int J Tuberc Lung 
Dis. 2011; 15:899–905. [PubMed: 21682962] 

57. Phypers M. Pediatric tuberculosis in Canada. Can Commun Dis Rep. 2003; 29:139–142. [PubMed: 
12961956] 

58. Phypers M, Harris T, Power C. CNS tuberculosis: a longitudinal analysis of epidemiological and 
clinical features. Int J Tuberc Lung Dis. 2006; 10:99–103. [PubMed: 16466045] 

59. Schneider E. Tuberculosis among American Indians and Alaska Natives in the United States, 
1993–2002. Am J Public Health. 2005; 95:873–880. [PubMed: 15855468] 

60. Sheardown C, Phypers M. Tuberculosis in Canada, 2001. Can Commun Dis Rep. 2003; 29:85–90. 
[PubMed: 12762132] 

61. Wang L, Noertjojo K, Elwood RK, FitzGerald JM. Tuberculosis among aboriginal and 
nonaboriginal persons in British Columbia. Can Respir J. 2000; 7:151–157. [PubMed: 10859401] 

62. Yip D, Bhargava R, Yao Y, Sutherland K, Manfreda J, Long R. Pediatric tuberculosis in Alberta: 
epidemiology and case characteristics (1990–2004). Can J Public Health. 2007; 98:276–280. 
[PubMed: 17896735] 

63. YoungTK. Circumpolar Health SupplementsVol. 3. Oulu, Finland: International Association of 
Circumpolar Health Publishers; 2008Circumpolar health indicators: sources, data and maps. 

64. Centers for Disease Control and Prevention. Tuberculosis outbreak on Standing Rock Sioux 
Reservation—North Dakota and South Dakota, 1987–1990. MMWR Morb Mortal Wkly Rep. 
1991; 40:204–207. [PubMed: 1900567] 

65. Coimbra CE Jr, Basta PC. The burden of tuberculosis in indigenous peoples in Amazonia, Brazil. 
Trans R Soc Trop Med Hyg. 2007; 101:635–636. [PubMed: 17467759] 

66. Baruzzi RG, Barros VL, Rodrigues D, Souza AL, Pagliaro H. Health and disease among Panara 
(Kreen-Akarore) Indians in Central Brazil after twenty-five years of contact with our world, with 

Tollefson et al. Page 13

Int J Tuberc Lung Dis. Author manuscript; available in PMC 2018 July 24.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



an emphasis on tuberculosis. Cad Saude Publica. 2001; 17:407–412. [Portuguese]. [PubMed: 
11283771] 

67. Basta PC, Coimbra CE Jr, Escobar AL, Santos RV. Epidemiologic aspects of tuberculosis in the 
Surui Indians, Brazilian Amazon. Rev Soc Bras Med Trop. 2004; 37:338–342. [Portuguese]. 
[PubMed: 15334269] 

68. Boia MN, Carvalho-Costa FA, Sodre FC, et al. Tuberculosis and intestinal parasitism among 
indigenous people in the Brazilian Amazon region. Rev Saude Publica. 2009; 43:176–178. 
[Portuguese]. [PubMed: 19169591] 

69. Buchillet D, Gazin P. Tuberculosis among the Amerindian population of the upper Rio Negro 
region. Cad Saude Publica. 1998; 14:181–185. [Portuguese]. 

70. Escobar AL, Coimbra CE Jr, Camacho LA, Portela MC. Tuberculosis among indigenous 
populations in Rondonia, Amazonia, Brazil. Cad Saude Publica. 2001; 17:285–298. [Portuguese]. 
[PubMed: 11283760] 

71. Garnelo L, Brandao LC, Levino A. Dimensions and potentialities of the geographic information 
system on indigenous health. Rev Saude Publica. 2005; 39:634–640. [Portuguese]. [PubMed: 
16113915] 

72. Levino A, de Oliveira RM. Tuberculosis among the Indian population in Sao Gabriel da Cachoeira, 
Amazonas State, Brazil. Cad Saude Publica. 2007; 23:1728–1732. [Portuguese]. [PubMed: 
17572824] 

73. Sousa AO, Salem JI, Lee FK, et al. An epidemic of tuberculosis with a high rate of tuberculin 
anergy among a population previously unexposed to tuberculosis, the Yanomami Indians of the 
Brazilian Amazon. Proc Natl Acad Sci USA. 1997; 94:13227–13232. [PubMed: 9371828] 

74. van Crevel R, van Doorninck DJ, van Ams JE, Fat HT, Vreden SG, van der Meer JM. Tuberculosis 
among Trio-Indians in Surinam. Ned Tijdschr Geneeskd. 2004; 148:425–429. [Dutch]. [PubMed: 
15038203] 

75. SchaafM. Confronting a hidden disease: TB in Roma communitiesNew York, NY, USA: Open 
Society Institute; 2007

76. Thomsen VO, Lillebaek T, Stenz F. Tuberculosis in Greenland—current situation and future 
challenges. Int J Circumpolar Health. 2004; 63(Suppl 2):225–229. [PubMed: 15736657] 

77. Chernukha AD, Chernukha AA, Nikitin Iu P, Voevoda MI. Medico-social and demographic 
problems among ethnic groups of the Northern Asia areas. Probl Sotsialnoi Gig 
Zdravookhranenniiai Istor Med. 2003; (2):16–18. [Russian]. 

78. Galkin VB, Vasilev AV. Prevalence of tuberculosis and chronic non-specific lung diseases in the 
towns of the Far North. Probl Tuberk. 1994; (3):10–13. [Russian]. 

79. Tyryltin MA. Social factors and their effect on the epidemiology of tuberculosis in the Far North 
areas. Probl Tuberk. 1990; (1):12–16. [Russian]. 

80. Vasil’ev AV, Golubeva TM, Zolotukhin VA, Galkin VB, Lebedev VB. Medico-social aspects of 
epidemiology of tuberculosis in the Extreme North. Probl Tuberk. 1992; (7–8):4–6. [Russian]. 

81. Bhat J, Rao VG, Gopi PG, et al. Prevalence of pulmonary tuberculosis amongst the tribal 
population of Madhya Pradesh, central India. Int J Epidemiol. 2009; 38:1026–1032. [PubMed: 
19509182] 

82. Chakma T, Viney Rao P, Pall S, Kaushal LS, Manjula D, Tiwary RS. Survey of pulmonary 
tuberculosis in a primitive tribe of Madhya Pradesh. Indian J Tuberc. 1996; 43:85–89.

83. Sharma PR, Tiwari PK. Health status of Sahariya tribe of central India. Rural Remote Health. 
2007; 7:791. [PubMed: 17638510] 

84. Balasubramanian R, Sadacharam K, Selvaraj R, et al. Feasibility of involving literate tribal youths 
in tuberculosis case-finding in a tribal area in Tamil Nadu. Tubercle Lung Dis. 1995; 76:355–359.

85. Kaulagekar A, Radkar A. Social status makes a difference: tuberculosis scenario during National 
Family Health Survey-2. Indian J Tuberc. 2007; 54:17–23. [PubMed: 17455419] 

86. Li J, Roche P, Spencer J, et al. Tuberculosis notifications in Australia, 2003. Commun Dis Intell. 
2004; 28:464–473.

87. Miller M, Lin M, Spencer J. Tuberculosis notifications in Australia, 2001. Commun Dis Intell. 
2002; 26:525–536.

Tollefson et al. Page 14

Int J Tuberc Lung Dis. Author manuscript; available in PMC 2018 July 24.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



88. Oliver G. Tuberculosis notifications in Australia, 1994. Commun Dis Intell. 1996; 20:108–115.

89. Simpson G, Clark P, Knight T. Changing patterns of tuberculosis in Far North Queensland. Med J 
Aust. 2006; 184:252.

90. Simpson G, Knight T. Tuberculosis in Far North Queensland, Australia. Int J Tuberc Lung Dis. 
1999; 3:1096–1100. [PubMed: 10599013] 

91. Calder L, Priest P. One year of tuberculosis in Auckland. N Z Med J. 1996; 109:164–167. 
[PubMed: 8657368] 

92. Howie S, Voss L, Baker M, Calder L, Grimwood K, Byrnes C. Tuberculosis in New Zealand, 
1992–2001: a resurgence. Arch Dis Child. 2005; 90:1157–1161. [PubMed: 16243871] 

93. van der Oest AC, Kelly P, Hood D. The changing face of tuberculosis control in a rural district of 
New Zealand. Int J Tuberc Lung Dis. 2004; 8:969–975. [PubMed: 15305479] 

94. Chan PC, Huang LM, Wu YC, et al. Tuberculosis in children and adolescents, Taiwan, 1996–2003. 
Emerg Infect Dis. 2007; 13:1361–1363. [PubMed: 18252109] 

95. Yu MC, Bai KJ, Chang JH, Lee CN. Tuberculosis incidence and mortality in aboriginal areas of 
Taiwan, 1997–2001. J Formos Med Assoc. 2004; 103:817–823. [PubMed: 15549148] 

96. Hsueh PR, Liu YC, So J, Liu CY, Yang PC, Luh KT. Myco-bacterium tuberculosis in Taiwan. J 
Infect. 2006; 52:77–85. [PubMed: 16216328] 

97. Chang Y-M, Tsai B-Y, Wu Y-C, Yang S-Y, Chen C-H. Risk of Mycobacterium tuberculosis 
transmission in an aboriginal village, Taiwan. Southeast Asian J Trop Med Public Health. 2006; 
37(Suppl 3):161–164. [PubMed: 17547074] 

98. Hsu HJ. Incidence of tuberculosis in the hunting tribe E-Lun-Chun in Northeast China. 
Pneumologie. 1990; 44(Suppl 1):453–454. [German]. [PubMed: 2367435] 

99. Wang X, You X. An analysis of the uneven prevalence of tuberculosis in various areas and regions 
in China. Zhonghua Liu Xing Bing Xue Za Zhi. 1994; 15:195–198. [Chinese]. [PubMed: 
7834700] 

100. Wu J, Xiong G, Feng S, et al. Study on epidemic trend and control policy of tuberculosis in 
Sichuan province. Zhonghua Jie He He Hu Xi Za Zhi. 2002; 25:12–14. [Chinese]. [PubMed: 
11953091] 

101. Nelson LJ, Naik Y, Tsering K, Cegielski JP. Population-based risk factors for tuberculosis and 
adverse outcomes among Tibetan refugees in India, 1994–1996. Int J Tuberc Lung Dis. 2005; 
9:1018–1026. [PubMed: 16158895] 

102. Truong DH, Hedemark LL, Mickman JK, Mosher LB, Dietrich SE, Lowry PW. Tuberculosis 
among Tibetan immigrants from India and Nepal in Minnesota, 1992–1995. JAMA. 1997; 
277:735–738. [PubMed: 9042846] 

103. Marras TK, Wilson J, Wang EE, Amending M, Yang JW. Tuberculosis among Tibetan refugee 
claimants in Toronto: 1998 to 2000. Chest. 2003; 124:915–921. [PubMed: 12970017] 

104. Centers for Disease Control and Prevention. Multidrug-resistant tuberculosis in Hmong refugees 
resettling from Thailand into the United States, 2004–2005. MMWR Morb Mortal Wkly Rep. 
2005; 54:741–744. [PubMed: 16079738] 

105. International Fund for Agricultural DevelopmentStatistics and key facts about indigenous 
peoplesRome, Italy: IFAD; 2007http://www.ruralpovertyportal.org/web/guest/topic/statistics/
tags/indigenous%20peoples [Accessed December 2012]

106. Ring I, Brown N. The health status of indigenous peoples and others. BMJ. 2003; 327:404–405. 
[PubMed: 12933706] 

Tollefson et al. Page 15

Int J Tuberc Lung Dis. Author manuscript; available in PMC 2018 July 24.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.ruralpovertyportal.org/web/guest/topic/statistics/tags/indigenous%20peoples
http://www.ruralpovertyportal.org/web/guest/topic/statistics/tags/indigenous%20peoples


Figure 1. 
PRISMA diagram detailing paper selection process. PRISMA = Preferred Reporting Items 

for Systematic Reviews and Meta-Analyses.
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Figure 2. 
The number of studies included in review by country. Countries with data include Canada (n 
= 17), India (n = 17), Brazil (n = 13), United States (n = 9), Australia (n = 6), Taiwan (n = 

5), Russia (n = 5), New Zealand (n = 4), China (n = 3), Greenland (n = 2), Thailand (n = 2), 

Venezuela (n = 2), Chad (n = 1), Ecuador (n = 1), Israel (n = 1), Mali (n = 1), Paraguay (n = 

1), Peru (n = 1) and Spain (n =1). Some studies in North America covered both Canada and 

the United States.
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Table 1

Search terminology utilized in the review process

Subject search: Tuberculosis/epidemiology, Tuberculosis/ethnology, with each continental ancestry group

Broad key word: ‘Tuberculosis’ with ‘indigenous people(s)’, ‘indigenous population(s)’, ‘tribe’ or ‘tribal’, ‘aboriginal’ or ‘aborigine’

Narrow key word: ‘Tuberculosis’ and any of the following: Maori, Inuit, American Indian, Native American, Alaska Natives, First Nations, 
Roma, Bushmen, Herdsmen, Hill People; Asia-specific: Adivasi, Lahu, Akha, Mon, Lua, Mbri, Karen, Hmong, Miao, Hui (Minority AND 
China); Africa-specific: Aka, Babenjelle, Babongo, Bacwa, Bagyeli, Baka, Bakola, Bakoya, Bambuti, Batwa, Pygmy, Aasax, Akie, Aweer, 
Barabaig, Dahalo, Datoga, Elmolo, Hadzabe, Hadza, Maasai, Ogiek, Sandawe, Sengwer, Waata, Yaaku, Amazigh, Imazighn, Berbers, Tuareg, 
Afar, Aka, Babendjelle, Boranna, Dinka, Fulani, Kanuri, Karamajong, Manjo, Nuer, Peul, Pygymy, Tuareg, Tubu, Wodaabe, Bassari, Bororo, 
Daza, Nemadi, Ogoni, Teda, Khoekhoe, Khoikhoi, Basarwa, Khwe, Nama, San (AND Africa), Tsumkwe; Far North-specific: Aleut, Alutor, 
Chelkancy, Chukchi, Chulymcy, Chuvancy, Dolgan, Ency, Evenk, Itelmen, Kamchadal, Kereki, Kety, Khanty, Koryak, Kumandincy, Mansi, 
Nanaicy, Negidalcy, Nenets, Nganasan, Nivkhy, Orochi, Oroki, Saami, Sami, Selkup, Shorcy, Soioty, Tazy, Telengity, Teleuty, Tofolar, Tubolar, 
Tuvin-Todjin, Udege, Ukagiry, Ulchi, Veps
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Table 2

Primary study methodology and scope of included studies

n (%) Study locations

Study design

 Cohort* 59 (65) North America (n = 21), Latin America (n = 11), Eastern Mediterranean (n = 1), Europe (n = 7), South-
East Asia (n = 2), Western Pacific (n = 17)

 Cross-sectional 29 (32) Africa (n = 2), North America (n = 1), Latin America (n = 7), South-East Asia (n = 19)

 Case control 3 (3) North America (n = 1), Europe (n = 1), Western Pacific (n = 1)

Scope

 National 29 (32) North America (n = 11), Latin America (n = 3), Europe (n = 2), South-East Asia (n = 2), Western Pacific 
(n = 11)

 Village/town/reserve 25 (27) Africa (n = 2), North America (n = 4), Latin America (n = 7), Europe (n = 2), South-East Asia (n = 10)

 Province/state/region 17 (19) North America (n = 6), Latin America (n = 2), Europe (n = 3), South-East Asia (n = 1), Western Pacific (n 
= 5)

 District 9 (10) Latin America (n = 1), Europe (n = 1), South-East Asia (n = 6), Western Pacific (n = 1)

 Facility 7 (8) North America (n = 1), Latin America (n = 3), Eastern Mediterranean (n = 1), South-East Asia (n = 2)

 City 4 (4) North America (n = 1), Latin America (n = 2), Western Pacific (n = 1)

*
Includes TB surveillance data. TB = tuberculosis.
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