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ABSTRACT
Objective: To assess aspects related to cancer in indigenous population. 
Methods: This is a retrospective study developed in a public university 
hospital. We included patients with 18 or more years of age, diagnosed 
with solid tumors, and followed between 2005 and 2015. Clinical 
features were assessed by descriptive statistics, and survival was 
evaluated by Kaplan-Meier curves and multivariate Cox regression. 
Results: Fifty patients were included. The cancer incidence was 
15.73 per 100,000. The mean age at diagnosis was 54 years and 
most patients were female (58%). Cancer of the cervix (28%) and 
prostate (16%) were the most common. The mean time between 
the onset of symptoms and the diagnosis was 9 months and from 
diagnosis to the treatment was 3.4 months. Disease diagnosed at 
stage IV (17%) had worse overall survival (HR: 11.4; p<0.05). The 
5-year survival rate ranged from 88% for prostate cancer to 0% for 
lung cancer. All 5-year survival rates were lower as compared to 
other populations. Conclusion: The most prevalent cancer sites 
were cervix and prostate. Disease stage and primary site were 
prognostic factors.

Keywords: Epidemiology; Public health; Ethnicity and health; Neoplasms; 
Health services accessibility; Brazil

RESUMO
Objetivo: Avaliar os aspectos relacionados a câncer em populações 
indígenas. Métodos: Estudo retrospectivo conduzido em um hospital 

universitário público. Foram incluídos pacientes com 18 anos ou mais, 
diagnosticados com tumores sólidos e acompanhados entre 2005 e 
2015. Os aspectos clínicos foram avaliados por meio de estatística 
descritiva, e a sobrevida foi avaliada por meio de curvas de Kaplan-Meier 
e regressão multivariada de Cox. Resultados: Foram incluídos 50 
pacientes. A incidência de câncer foi 15,73 por 100 mil. A média de 
idade ao diagnóstico foi 54 anos, e a maioria era do sexo feminino 
(58%). O câncer de colo uterino (28%) e o de próstata (16%) foram 
os mais frequentes. O tempo médio entre o início dos sintomas e o 
diagnóstico foi 9 meses, e entre o diagnóstico e o tratamento, de 3,4 
meses. Doença diagnosticada no estágio IV (17%) resultou em pior 
sobrevida global (HR: 11,4; p<0,05). A sobrevida em 5 anos variou 
de 88% para o câncer de próstata a 0% para pulmão. Todas as taxas 
de sobrevida em 5 anos foram menores em comparação a outras 
populações. Conclusão: Os locais mais frequentes de neoplasia 
foram colo de útero e próstata. O estágio da doença e o sítio primário 
foram fatores prognósticos.

Descritores: Epidemiologia; Saúde pública; Origem étnica e saúde; 
Neoplasias; Acesso aos serviços de saúde; Brasil

INTRODUCTION
The former marked predominance of communicable 
diseases (CD) in developing countries has been rapidly 
replaced by emerging non-communicable diseases 
(NCD) in recent decades. Non-communicable diseases, 
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once more frequent in high-income countries, are 
emerging as the leading cause of death globally.(1,2)

Cancer is the second most prevalent NCD, with 14 
million new cases and 8.2 million deaths worldwide in 
2012. These rates are expected to rise to an alarming 22 
million new cases and 13 million deaths annually over 
the next two decades.(3,4) Developed countries have 
the highest cancer rates; however, contrary to widely 
held beliefs, more than two-thirds of cancer related 
deaths occur in low- and middle-income countries, 
and are typically premature and preventable deaths.(5) 
Behavioral risk factors and chronic infections account 
for at least 35% of cancer cases.(5)

According to the Instituto Nacional de Câncer 
(INCA) estimates, 420 thousand new cases of cancer 
will be diagnosed in 2016 (non-melanoma skin cancer 
excluded), with estimated incidence rates of 200 new 
cases per 100,000 individuals.(6) Prostate, lung and 
colorectal cancer were the most prevalent types in 
Brazilian men, with 61.82, 17.49 and 16.84 new cases 
per 100,000 individuals, respectively (28.6%, 8.1% 
and 7.8% of all neoplasms reported in men). Breast, 
colorectal and cervical cancer were the most frequent 
types in Brazilian women, with 56.20, 17.10 and 15.85 
new cases per 100,000 individuals, respectively (28.1%, 
8.6% and 7.9% of all neoplasms reported in women).(6)

Recent international debates addressing indigenous 
health issues have brought the need to reduce 
disparities between indigenous and non-indigenous 
health to light.(7) Despite high levels of intergroup 
heterogeneity, indigenous groups are among the most 
vulnerable segments of society worldwide, and are 
over-represented in groups living in extreme poverty 
and in disadvantaged and marginalized populations in 
their country of residence.(8-10) Cancer prevalence data 
for indigenous populations are scarce; still estimates 
indicate rising incidences of the disease in indigenous 
communities.(11) Evidence suggests lower cancer rates 
in indigenous people. However, significantly higher 
mortality rates as compared to the general population 
were reported.(12,13) Adverse outcomes are thought 
to reflect advanced cancer stage upon diagnosis, lack 
of awareness of the disease, increased incidence of 
comorbidities and disparities in access to cancer care 
services.(14)

OBJECTIVE
To investigate demographic aspects, disease characteristics 
and treatment outcomes and safety in a group of 
indigenous patients diagnosed as cancer.

METHODS
Patients
The sample in this study comprised indigenous patients 
seen at the Indigenous Health Department of the 
Universidade Federal de São Paulo (UNIFESP), Brazil, 
between January 2005 and May 2015. This project was 
developed in partnership with the Brazilian government. 
Patients with 18 or more years of age with histologically 
confirmed diagnosis of solid cancer were included in 
the study, regardless of treatment. Patients with benign 
tumors (five) or hematologic malignancies (three) were 
excluded. In Brazil, 34 Health Districts are in charge 
of providing Primary Care to indigenous populations  
according to geographical distribution. Further diagnostic 
and therapeutic demands are met by the UNIFESP 
Indigenous Health Department in nine of these districts. 
Therefore, all patients in this sample were referred 
from their respective Health District to UNIFESP 
Indigenous Health Service.

Study design
Quantitative retrospective study based on data extracted 
from medical records, with the approval of UNIFESP 
Ethics Committee protocol number 1.462.985; CAAE: 
40846314.4.0000.5505. Data were analyzed by two 
physicians with experience in cancer care and clinical 
research. Missing data in electronic medical records 
were obtained from the Medical Charts Storage (SAME 
- Serviço de Arquivo Médico) and Indigenous Health 
Support House (CASAI - Casa de Apoio à Saúde do 
Índio) where indigenous patients were housed over the 
course of treatment.

This study complied with resolution 466/12 of 
the Brazilian Ministry of Health. Overall survival of 
indigenous cancer patients was the primary endpoint; 
secondary endpoints were most common cancer types, 
and disparities in cancer epidemiology and care delivery 
between indigenous and non-indigenous citizens.

Outcomes 
Overall survival was defined as the time (months) 
between diagnosis and death, regardless of cause. 
Progression-free survival (PFS) was defined as the time 
(months) between implementation of treatment and 
the first radiologic evidence of disease progression or 
death, whichever occurred first. Time (months) from 
first symptoms to diagnosis and access to health care and 
from diagnosis to treatment was investigated. Response 
rate was based on investigators’ assessment. Frequency 
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of radiological screening was determined according to 
recommendations of the respective protocols (every 
2 or 3 months, in general). Image analysis was based 
on Response Evaluation Criteria in Solid Tumors 
(RECIST) guidelines, version 1.1. Adverse events were 
graded according to Common Terminology Criteria for 
Adverse Events (CTCAE), version 4.

Statistical analysis
Demographic characteristics were analyzed using 
descriptive statistics to determine frequencies, measures 
of central tendency and proportions.

Demographic data were categorized according to 
gender and compared using the χ2 (categorical variables) 
or the Student´s t test (numerical variables).

Despite potential selection biases in this study, the 
incidence rates of different types of cancer and overall 
cancer incidence rates in women and men were defined 
as the number of cases divided by age standardized at-risk 
population of the nine Health Districts covered by 
UNIFESP. Incidence rates were then compared with 
the estimated cancer incidence of the Indigenous 
People living in the United States for the period 2002 
to 2006, and with the Brazilian and American overall 
population, in 2016.(6,15,16)

Overall survival and PFS were evaluated using the 
Kaplan-Meier method. Potential survival risk factors, 
such as lack of treatment, disease stage, cancer site and 
age were assessed using multivariate Cox regression. 
The level of significance was set at 5% (one-sided  
p value <0.05).

RESULTS

Demographic characteristics
Fifty adult patients diagnosed as cancer were seen at 
UNIFESP Indigenous Health Department between 
2005 and 2015 (Table 1). Patient age ranged from 18 
to 88 years (mean age, 54±16 years); 58% of patients 
were female; most patients were from the Southeast 
and Midwest regions of the country (48% and 38%, 
respectively). Data regarding smoking habits were 
available in 37 medical records; 18 out of 37 (47%) 
patients were smokers. Alcoholism was mentioned in 5 
out of 30 (17%) medical records evaluated only. Thirty-
four patients had some comorbidity, hypertension 
being the most prevalent (15 out of 50 patients; 30%); 8 
(16%) patients were diabetic and 4 (8%) had a history 
of tuberculosis. Body mass index (BMI) data were 

Table 1. Baseline clinical and demographic characteristics in Indigenous patients

Sex
p value

Male (n=21) Female (n=29)

Age, years (n=50)

Mean 57.4 52.2 0.731

Minimum 18 26

Maximum 77 88

SD 17.2 16.0

Country region, % (n=50)

Southeast 47.6 48.3 0.530

Midwest 38.0 37.9

North 14.3 6.9

Northeast 0.0 6.9

Ethnicity, % (n=50)

Tupi-Guarani 14.3 17.2 0.558

Pankararu 23.8 13.8

Kaiabi 9.6 10.3

Smoking, % (n=50)

Yes 42.9 31.0 0.862

No 38.1 37.9

NA 19.0 31.0

Alcoholism, % (n=50)

Yes 23.8 0.0 0.008

No 38.1 58.6

NA 38.1 41.4

BMI, kg/m2 (n=26)

Mean 23.5 26.9 0.834

Minimum 20.9 16.2

Maximum 28.0 43.0

SD 2.5 7.4

Comorbidities, % (n=50)

Hypertension 38.1 24.1 0.675

Diabetes mellitus 14.3 17.2

Pulmonary tuberculosis* 4.8 10.3

Time from first symptoms to service arrival, months (n=36)

Mean 9.9 9.2 0.707

Minimum 2.0 0.7

Maximum 42.3 32.1

SD 10.4 8.9

Time from service arrival to diagnosis, months (n=29)

Mean 3.3 1.4 0.356

Minimum 0.1 0.1

Maximum 10.7 8.4

SD 3.3 2.0

Time from first symptoms to diagnosis, months (n=36)

Mean 9.7 8.6 0.533

Minimum 2.5 0.5

Maximum 42.4 32.3

SD 10.4 7.4

Time from diagnosis to first treatment, months (n=34)

Mean 4.9 2.5 0.003

Minimum 0.0 0.0

Maximum 23.2 8.2

SD 6.5 2.3
*Previously treated. SD: standard deviation; NA: not assessed; BMI: body mass index.
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available in 26 records; BMI ranged from 16.2 to 43kg/m² 
(mean BMI, 25.7kg/m²). 

Cancer care delivery 
Cancer care delivery data were available in 36 medical 
records. Time from first cancer symptom to access 
to health services ranged from 0.7 to 42.3 months 
(mean time: 9.4±9.6 months). Twenty-nine cases were 
diagnosed at UNIFESP; time to diagnosis ranged from 
0.1 to 10.7 months in these cases (mean time: 2.3±2.9 
months). Overall, time from first cancer symptom to 
diagnosis ranged from 0.5 to 42.4 months (mean time: 
9±8.8 months). Fifteen patients (30%) did not receive 
treatment; of these, eight were not eligible for treatment 
and received only the best possible support care and seven 
refused treatment on cultural and religious grounds. Time 
from diagnosis to treatment ranged from zero to 23.2 
months (mean time: 3.4±4.6 months).

Epidemiological features
The distribution of cancer types in the sample studied 
was as follows: cervical (14 cases; 28%), prostate (8;16%), 
lung (5;10%), non-colorectal gastrointestinal (5;10%), 
breast (3;6%) and colorectal (2;4%). Eight out of 48 
(17%) patients were diagnosed with advanced stage 
(stage IV) disease. Cancer types and comparative 
data between the general Brazilian and United States 
populations are displayed on figure 1. 

Overall cancer incidence rates in the sample studied 
was 15.73 cases per 100,000 individuals (15.19 and 
13.28 in women and men, respectively). Cervical (9.71 
per 100,000), prostate (7.78 per 100,000) and stomach 
cancer (male patients; 3.33 per 100,000) accounted 
for the highest incidence rates. Cancer incidence rates 
and comparative data between the general Brazilian 
population and indigenous and general United States 
populations are displayed on figure 2.

Figure 1. Most common cancer sites

Figure 2. Cancer incidence rates 
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Outcomes 
Median follow-up time, PFS and overall survival were 
32.2, 30.1 and 81.4 months, respectively. 

Five-year survival rate differed according to primary 
cancer site, ranging from 88% to 0% (prostate and lung 
cancer respectively). However, overall cancer survival 
rates in this study were lower than 5-year survival rate 
estimates from United States populations (Figure 3).

Multivariate Cox regression analysis confirmed the 
primary site of cancer and disease stage upon diagnosis 
as negative prognostic factors for overall survival.

Median overall survival of non-treated patients 
(15 patients; 53% not eligible for treatment and 
47% refusing treatment) was limited to 3.8 months. 
Lack of treatment was a non-significant predictor of 
poor survival (HR: 5.25; 95% confidence interval − 
95%CI: 0.81-34.10; p=0.08) (Figure 4A). Advanced 
stage at diagnosis was a significant prognostic factor 
(HR: 11.44; 95%CI: 1.39-94.23; p=0.024) (Figure 4B). 
Patients affected with lung cancer had the lowest median 
overall survival (6.5 versus 36.8 months and 81.4 
months for cervical and prostate cancer respectively; 
HR: 12.11; 95%CI: 1.19-122.94; p=0.008). Sixteen 
patients received palliative chemotherapy or curative 
radiotherapy. Response to treatment data were available 
in 13 medical records and revealed 30.8% response 
rate. Platinum salts were the most commonly prescribed 
chemotherapeutic agents (8 patients; 50% of those 
receiving chemotherapy).

Safety
Cytotoxic agents were generally well tolerated. The 
total number of cycles was 92 (1 to 16 cycles; mean 6.1). 
Most patients (75%) experienced adverse events, but 
less than half were graded 3 to 4. Neutropenia graded 
1 to 2 or 3 to 4 was documented in 13.3% and 26.7% of 
patients, respectively. Grade 1 to 2 anemia was reported 
in 26.7% of patients. Dose reduction was not required 
in any of the cases studied; discontinuation of treatment 
due to adverse events was limited to two cases. 

DISCUSSION
Evidence obtained from several studies based on 
cancer registry data show that cancer is one of the leading 
causes of death in non-indigenous people, particularly 
in developed countries. Lower cancer incidence rates 
and poorer outcomes in indigenous compared to non-
indigenous populations living in the same country were 
also reported.(17)

Communicable diseases continue to be a significant 
cause of morbidity and mortality in developing countries, 
particularly in low income communities. However 
lifestyle changes driven by economic development and 
globalization led to concurrent NCD emergence.(18) This 
overlapping phenomenon (referred to as double disease 
burden) reflects the current epidemiologic transition 
scenario in many indigenous communities worldwide.(19)

Studies involving Amazon Indians from the Parkatejê 
community revealed that closer contact with civilization 

Figure 3. Five-year survival rates

A

B
Figure 4. (A) Overall survival of treated and non-treated patients. (B) Overall 
survival according to disease stage at diagnosis
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promoted behavioral and social changes among indigenous 
people; progressive transition from hunting habits and 
game based diets to sedentary lifestyle and high-fat 
diets led to increased overweight and obesity rates, and 
higher prostate cancer risks.(20)

Brazil has one of the smallest percentages of 
indigenous people within Latin America; still indigenous 
ethnicities vary widely.(10) According to the national 
2010 demographic census, indigenous communities 
comprised nearly 896,900 people (approximately 0.47%  
of the general population).(21)

The paucity of data on indigenous people overall 
health status is a significant limiting factor in assessment 
of indigenous health needs.(15) Most reports to date refer 
to specific indigenous groups and respective health 
issues, and reveal significant health inequalities.(10) 

According to national studies investigating mortality 
rates among indigenous people living in the state of Rio 
Grande do Sul (RS), lung, cervical and stomach cancer 
rank third, seventh and ninth as leading causes of death 
in this group.(22) In contrast, studies involving the Suyá 
people living in the Xingu Indigenous Park revealed 
that cervical cancer ranked fourth as cause of death, 
from 1970 to 2004.(23)

Surprisingly, no cases of breast cancer were reported 
in Terena indigenous women.(24) Prevalence of protective 
factors in remote communities, such as early age at first 
pregnancy, multiparity, and prolonged breastfeeding, 
may account for low breast cancer incidence rates 
compared to non-indigenous women.

Ethnicity-specific data provided by the Brazilian 
population-based cancer register of INCA are limited 
to Recife (PE), Manaus (AM), Curitiba (PR), Brasília 
(DF), Salvador (BA) and the state of Roraima (RR).(25) 
Age-adjusted incidence rates per 100,000 individuals 
tend to be 10 to 50% lower in indigenous compared 
to non-indigenous people in all locations, with the 
exception of male and female patients living in Salvador 
(BA) and Recife (PE), respectively, regardless of cancer 
type.(25) Still, heterogeneous data rendered comparisons 
difficult.(25) Prostate cancer was more common in men 
living in Salvador (BA), Brasília (DF) and Curitiba 
(PR), while stomach cancer prevailed in men living 
in Roraima (RR), Recife (PE) and Curitiba (PR).(25) 
Cervical cancer ranked first in women living in Roraima 
(RR) and Manaus (AM), second in women living in 
Brasília and Curitiba and third in those living in Recife 
(PE) and Salvador (BA).(25)

Recent studies based on data from population-based 
cancer registries and including 24,815 cancer cases 
diagnosed in indigenous people living in Australia, 
New Zealand, Canada and the United States, between 

2002 and 2006, revealed overall burden of cancer up 
to 50% lower in American, approximately 20% lower 
in Australian and less than 10% lower in Canadian 
indigenous people compared to their non-indigenous 
counterparts.(15) In contrast, the overall cancer burden 
was 20 to 30% higher in indigenous people living in New 
Zealand and Alaska.(15) Lung, prostate and colorectal 
cancer were the most common types of cancer in 
indigenous men; breast cancer was more common in 
indigenous women in most locations, followed by lung, 
colorectal and cervical cancer.(15) The incidence of 
cervical cancer was higher in indigenous compared to 
non-indigenous women in several regions.(15)

Cancer type distribution in this study was similar to 
data given in the literature. However, cancer incidence 
rates differed widely. This may have been due to the 
potential selection bias introduced by the fact that 
only cancer patients referred from their respective 
local Health Districts for treatment at a university 
health reference center were included in the sample. 
Some patients may have moved to a different district 
for personal reasons, then received treatment at 
different health centers. Also, cancer screening may 
be underestimated in Indigenous Health Districts. 
Therefore, cancer incidence rates in this study may 
have been underestimated.

High incidences of cervical cancer among indigenous 
women may be attributed to precocious sexual activity, 
multiple sexual partners, high prevalence of sexually 
transmitted diseases, such as human papillomavirus 
(HPV) infection, and low coverage of Pap smear test 
and HPV vaccination.(15,26) Specific risk factors for 
gastric cancer in indigenous people include tobacco use 
and/or exposure to indoor smoke, alcohol consumption 
and Helicobacter pylori infection.(27) High rates of 
chronic viral hepatitis and alcohol abuse may account 
for the high incidence of hepatocellular carcinoma.(27)

Comprehensive indigenous people health studies 
from Australia, New Zealand and North America 
show that indigenous people with cancer tend to 
be diagnosed at a more advanced stage and have 
unfavorable outcomes.(11,12,14,28)

Cultural differences and health beliefs may affect 
the relation between indigenous patients and healthcare 
professionals, with negative impacts on indigenous 
patients’ cancer care experience.(29) Such mismatches 
may foster mistrust and prevent the implementation of 
appropriate treatment. The fact that indigenous patients 
may have a different perception of their disease must be 
taken into account for proper recognition of cultural 
obstacles and therapeutic preferences.(29)

Expansion of cost-effective strategies, such as cancer 
prevention programs and educational campaigns, may 
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contribute to increased indigenous people awareness 
of cancer and respective modifiable risk factors via 
promotion of healthier eating habits, regular physical 
activity, abstention from tobacco smoking and 
alcohol abuse and avoidance of indoor pollution from 
biomass burn.(27) Intense surveillance of environmental 
contaminants such as pesticides, heavy metals, and 
industrial waste in the vicinity of indigenous lands is 
also recommended to prevent further exposure to 
carcinogens.(27)

The vaccination of indigenous people against HPV 
and hepatitis B virus may translate into decreased 
incidences of cervical and hepatocellular cancer in 
the middle term.(27) The impact of Helicobacter pylori 
eradication on gastric cancer risks in indigenous 
populations remains open to debate, particularly in the 
light of questionable feasibility in remote communities; 
still, treatment of high-risk groups may be warranted.(30)

Screening tests, such as Pap smears, are vital for 
early diagnosis and treatment of precancerous and 
cancerous lesions and have major positive impacts on 
cancer incidence and mortality.(27) However, potential 
benefits depend on the extent of coverage, quality of 
cytology collection and analysis, patient compliance and 
access to treatment and follow-up. A large proportion 
of the indigenous population lives in rural and remote 
areas; therefore, well-orchestrated referral to secondary 
and tertiary cancer care centers is a major factor in 
provision of specialized treatment to patients affected 
with advanced stage disease.(27)

Optimization of local primary healthcare services 
and incorporation of skilled, culturally competent health 
care providers sensitive to indigenous people beliefs 
and needs may help to overcome cultural gaps.

Indigenous populations have been relentlessly fighting 
for equity in healthcare. Disparities in cancer outcomes 
between indigenous and non-indigenous people are 
rooted in several profound, complex historic factors. 
There is still much to be done in order to develop 
appropriate cancer prevention strategies for indigenous 
people and to improve their access to cancer diagnosis 
and treatment.

CONCLUSION
Cervical and prostate cancers were the most prevalent 
types in the sample studied. Primary site of cancer and 
stage of the disease at diagnosis were the most significant 
prognostic factors. Further studies are warranted to 
confirm these data and promote the development 
of strategies aimed at improving cancer care among 
indigenous people.

REFERENCES
1.	 Human Development Network. The growing danger of non-communicable 

disease. Acting now to reverse course [Internet]. Washington (DT): The World 
Bank; 2011 [cited 2016 July 28 ]. Available from: http://siteresources.worldbank.
org/HEALTHNUTRITIONANDPOPULATION/Resources/Peer-Reviewed-
Publications/WBDeepeningCrisis.pdf 

2.	 Marrero SL, Bloom DE, Adashi EY. Noncommunicable diseases: a global health 
crisis in a new world order. JAMA. 2012;307(19):2037-8.

3.	 American Cancer Society. Global Cancer Facts & Figures [Internet]. Atlanta: 
American Cancer Society; 2015 [cited 2016 July 28 ]. Available from: http://
www.cancer.org/research/cancerfactsstatistics/global

4.	 National Institutes of Health. National Institute on Aging. US Department of 
Health and Human Service. Global Health and Aging [Internet]. Bethesda: 
National Institute on Aging; 2011 [cited 2016 July 28 ]. Available from: 
file:///C:/Users/drt37580/Downloads/global_health_and_aging.pdf

5.	 Stewart BW, Wild CP. World Cencer Report 2014 [Internet]. France: International 
Agency for Research on Cancer (IARC). World Health Organization (WHO); 
2014 [cited 2016 July 28]. Available from: http://www.thehealthwell.info/no
de/725845?&content=resource&member=572160&catalogue=none&colle
ction=Conditions,Chronic%20Conditions,Cancer&tokens_complete=true

6.	 Brasil. Ministério da Saúde. Instituto Nacional do Câncer José de Alencar 
Gomes da Silva (INCA). Estimativas 2016: incidência de câncer no Brasil 
[Internet]. Rio de Janeiro (RJ): INCA; 2016 [citado 2016 Jul 28]. Disponível 
em: http://www.inca.gov.br/estimativa/2016/estimativa-2016-v11.pdf

7.	 Stephens C, Nettleton C, Porter J, Willis R, Clark S. Indigenous peoples’ health-
-why are they behind everyone, everywhere? Lancet. 2005;366(9479):10-3.

8.	 Psacharopoulos G, Patrinos HA. Indigenous people and poverty in Latin 
America: an empirical analysis. Washington (DC): The World Bank; 1994. 

9.	 Department of Economic and Social Affairs. Division for Social Policy and 
Development. Secretariat of the Permanent Forum on Indigenous Issues. 
State of the world’s Indigenous peoples [Internet]. New York (NY): United 
Nations; 2009 [cited 2016 July 28]. Available from: http://www.un.org/esa/
socdev/unpfii/documents/SOWIP/en/SOWIP_web.pdf 

10.	 Montenegro RA, Stephens C. Indigenous health in Latin America and the 
Caribbean. Lancet. 2006;367(9525):1859-69. Review.

11.	 Condon JR, Armstrong BK, Barnes A, Cunningham J. Cancer in Indigenous 
Australians: a review. Cancer Causes Control. 2003;14(2):109-21. Review.

12.	 Valery PC, Coory M, Stirling J, Green AC. Cancer diagnosis, treatment, and 
survival in Indigenous and non-Indigenous Australians: a matched cohort study. 
Lancet. 2006;367(9525):1842-8.

13.	 Dew K, Signal L, Davies C, Tavite H, Hooper C, Sarfati D, et al. Dissonant 
roles: the experience of Māori in cancer care. Soc Sci Med. 2015;138:144-51.

14.	 Cunningham J, Rumbold AR, Zhang X, Condon JR. Incidence, aetiology, 
and outcomes of cancer in Indigenous peoples in Australia. Lancet Oncol. 
2008; 9(6):585-95. Review.

15.	 Moore SP, Antoni S, Colquhoun A, Healy B, Ellison-Loschmann L, Potter JD, et al. 
Cancer incidence in indigenous people in Australia, New Zealand, Canada, 
and the USA: a comparative population-based study. Lancet Oncol. 2015; 
16(15):1483-92.

16.	 Siegel RL, Miller KD, Jemal A. Cancer statistics, 2015. CA Cancer J Clin. 
2015;65(1):5-29.

17.	 Moore SP, Forman D, Piñeros M, Fernández SM, de Oliveira Santos M, Bray 
F. Cancer in indigenous people in Latin America and the Caribbean: a review. 
Cancer Med. 2014;3(1):70-80. Review.

18.	 Boutayeb A. The double burden of communicable and non-communicable 
diseases in developing countries. Trans R Soc Trop Med Hyg. 2006;100(3):191-9. 
Review.

19.	 Parkin DM, Bray F, Ferlay J, Pisani P. Global cancer statistics, 2002. CA 
Cancer J Clin. 2005;55(2):74-108.



337Disparities in cancer epidemiology and care delivery among Brazilian indigenous populations

einstein. 2016;14(3):330-7

20.	 da Silva EP, Pelloso SM, Carvalho MD, Toledo MJ. [Exploring breast cancer 
risk factors in Kaingáng women in the Faxinal Indigenous Territory, Paraná 
State, Brazil, 2008]. Cad Saude Publica. 2009;25(7):1493-500. Portuguese.

21.	 Brasil. Ministério do Planejamento, Orçamento e Gestão. Instituto Brasileiro 
de Geografia e Estatística (IBGE). Censo demográfico 2010. Características 
gerais dos indígenas: resultados do universo [Internet]. Rio de Janeiro (RJ): 
IBGE; 2010 [citado 2016 Set 8]. Disponível em: http://biblioteca.ibge.gov.br/
visualizacao/periodicos/95/cd_2010_indigenas_universo.pdf

22.	 Brasil. Ministério da Saúde. Secretaria Estadual da Saúde. Departamento 
de Ações em Saúde. Núcleo de Informação em Saúde. Estatística de 
Saúde: mortalidade 2009. Vol. 34 [Internet]. Porto Alegre (RS); 2010 
[citado 21 Set 2016]. Disponível em: http://www.saude.rs.gov.br/lista/450/
Nascimentos_e_Mortalidade_-_anos_anteriores 

23.	 Pagliaro H, Carvalho NS, Rodrigues D, Baruzzi RG. Demographic dynamics of 
the Suyá, a Jê people of the Xingu Indigenous Park, Central Brazil, 1970-2004. 
Cad Saude Publica. 2007;23(5):1071-81.

24.	 Geimba de Lima M, Koifman S, Scapulatempo IL, Peixoto M, Naomi S, Curado 
do Amaral M. [Risk factors for breast cancer among rural Teréna Indian 
women in the State of Mato Grosso do Sul, Brazil]. Cad Saude Publica. 2001; 
17(6):1537-44. Portuguese.

25.	 Brazilian Population-Based Cancer Registries. Cancer incidence by ethnicity: 
Brasília, Curitiba, Manaus, Recife, Salvador and Roraima. Rio de Janeiro (RJ): 
Brazilian National Cancer Institute José Alencar Gomes da Silva (INCA); 2013.

26.	 Speck NM, Pinheiro Jda S, Pereira ER, Rodrigues D, Focchi GR, Ribalta JC. 
Cervical cancer screening in young and elderly women of the Xingu Indigenous 
Park: evaluation of the recommended screening age group in Brazil. einstein 
(São Paulo). 2015;13(1):52-7.

27.	 Goss PE, Lee BL, Badovinac-Crnjevic T, Strasser-Weippl K, Chavarri-Guerra Y, 
St Louis J, et al. Planning cancer control in Latin America and the Caribbean. 
Lancet Oncol. 2013;14(5):391-436.

28.	 Taborda WC, Ferreira SC, Rodrigues D, Stávale JN, Baruzzi RG. [Cervical 
cancer screening among indigenous women in the Xingu Indian Reservation, 
central Brazil]. Rev Panam Salud Publica. 2000;7(2):92-6. Portuguese.

29.	 Kolahdooz F, Jang SL, Corriveau A, Gotay C, Johnston N, Sharma S. 
Knowledge, attitudes, and behaviours towards cancer screening in indigenous 
populations: a systematic review. Lancet Oncol. 2014;15(11):e504-16. Review.

30.	 Arnold M, Moore SP, Hassler S, Ellison-Loschmann L, Forman D, Bray F. The 
burden of stomach cancer in indigenous populations: a systematic review and 
global assessment. Gut. 2014;63(1):64-71. Review.


