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Abstract

Worldwide, indigenous peoples display a high 
burden of disease, expressed by profound health 
inequalities in comparison to non-indigenous 
populations. This study describes mortal-
ity patterns among the Guarani in Southern 
and Southeastern Brazil, with a focus on health 
inequalities. The Guarani population structure 
is indicative of high birth and death rates, low 
median age and low life expectancy at birth. The 
crude mortality rate (crude MR = 5.0/1,000) was 
similar to the Brazilian national rate, but the 
under-five MR (44.5/1,000) and the infant mor-
tality rate (29.6/1,000) were twice the correspond-
ing MR in the South and Southeast of Brazil. The 
proportion of post-neonatal infant deaths was 
83.3%, 2.4 times higher than general popula-
tion. The proportions of ill-defined (15.8%) and 
preventable causes (51.6%) were high. The prin-
cipal causes of death were respiratory (40.6%) 
and infectious and parasitic diseases (18.8%), 
suggesting precarious living conditions and defi-
cient health services. There is a need for greater 
investment in primary care and interventions in 
social determinants of health in order to reduce 
the health inequalities.

South American Indians; Respiratory Tract Infec-
tions; Mortality; Health Inequalities

Introduction

Worldwide, indigenous peoples are among the 
social groups with the heaviest burden of disease 
1,2. The main characteristics of the morbidity and 
mortality patterns in indigenous peoples include 
high rates of infectious diseases, high infant 
and maternal mortality, and low life expectancy 
at birth 1. The situation is also present in Latin 
America, where there are profound health in-
equalities between indigenous peoples and the 
non-indigenous population 3.

Despite the wide range of studies on the epi-
demiology of mortality in the Brazilian popula-
tion 4,5,6,7,8,9,10, there are still few contributions 
that focus on indigenous mortality, especially 
considering the country’s diversity of ethnic 
groups (over two hundred) 11,12,13,14,15,16. The rel-
atively recent inclusion of the option indígena as 
a possible answer to the question on “race/color” 
in the data collection forms used in the national 
health information system 11 and national cen-
suses 17 and the limited coverage and quality of 
the specific information system for indigenous 
peoples 18 create further difficulties and chal-
lenges for characterizing the mortality pattern of 
indigenous people in Brazil.

This article describes the mortality pattern 
of the Guarani indigenous people living in 83 vil-
lages in Southern and Southeastern Brazil, based 
on primary data from a surveillance system im-
plemented for a case-control study on etiological 

S222 ARTIGO   ARTICLE



EPIDEMIOLOGY OF MORTALITY IN THE GUARANI INDIGENOUS PEOPLE S223

Cad. Saúde Pública, Rio de Janeiro, 27 Sup 2:S222-S236, 2011

factors for acute respiratory infections (ARI). The 
resulting mortality indicators are compared with 
other indigenous peoples and the general Brazil-
ian population, with a focus on health inequali-
ties related to ethnicity.

Methods

Data collection for this study took place from May 
1st, 2007, to June 30th, 2008, covering 83 Guarani 
villages (M’Byá and Ñhandeva) located on the 
coast of the States of Rio de Janeiro (5), São Paulo 
(27), Paraná (4), and Santa Catarina (16), plus all 
the Guarani villages in the State of Rio Grande do 
Sul (32). These represent 98.8% of all the Guarani 
villages in the study area.

In 1999, Brazil established the nationwide 
Indigenous Health Care Sub-System (SIASI) un-
der the Brazilian Unified National Health System 
(SUS), administered in the last ten years by the 
Brazilian National Health Foundation (Fundação 
Nacional de Saúde – FUNASA). The SIASI is orga-
nized in 34 Health Districts, which have district-
level and local health coordinating bodies, where 
Multidisciplinary Indigenous Health Teams 
(EMSI) work. These teams are responsible for the 
primary health care in the villages, intended to 
be linked hierarchically and integrated with the 
other levels of complexity in the SUS 19.

The data were generated from a surveillance 
system implemented specifically for a case-con-
trol study on etiological factors for acute lower 
respiratory infections (ALRI) in indigenous chil-
dren in the 83 villages, which included EMSI 
nurses trained for the study to perform surveil-
lance in the field 20,21.

We analyzed all the deaths that occurred 
during the period, with the respective underly-
ing causes obtained from the death certificates, 
reported monthly to the study’s surveillance sys-
tem. The villages were visited every four months 
to perform an active search of unreported vital 
events. The procedures included checking the 
records of the EMSI teams and district and lo-
cal health coordinating bodies, asking the nurses 
about the occurrence of deaths, and reviewing 
the hospital charts of children under five years 
hospitalized for ALRI, among other activities. 
Underlying causes of death were all coded by the 
same investigator (A.M.C.) according to the ICD-
10 22. Deaths from respiratory causes in children 
under five years were confirmed by interviewing 
the parents or guardians and reviewing the hos-
pital charts.

The numerators for the mortality rates (MR) 
and the numerators and denominators for the 
proportional mortality indicators were com-

posed from the deaths that occurred during the 
study period. The denominators for the MR were 
composed from the Guarani population living in 
the 83 villages at the middle of the study period 
(December 1st, 2007), according to data provided 
by the nurses in charge of the study surveillance 
system. To calculate the under-five child mor-
tality rate, the denominator was the number 
of live births reported to the study surveillance 
system. The MR were initially calculated for the 
14-month period and later transformed into an-
nual rates.

A population pyramid was constructed. We 
also calculated male/female ratios by age brack-
et, population proportions by age bracket, and 
aging index. The latter also considered the crite-
rion used by the Inter-Agency Health Informa-
tion Network (Rede Interagencial de Informação 
para a Saúde – RIPSA) 23, which defines elderly as 
≥ 60 years. Crude and age- and sex-standardized 
MR were also calculated by the direct method, 
using the Brazilian population according to the 
2000 census and estimated for the year 2006 21, 
in addition to specific MR by sex, age, and causes 
and proportional mortality by age and causes.

The Guarani mortality indicators were com-
pared to the corresponding ones for the total Bra-
zilian population and by regions of the country, 
using rates ratios and proportional ratios, with 
the following comparisons as the reference (1) in-
direct mortality estimates for under-five children 
for Brazil and its regions for the three-year period 
1995-1997 24; (2) direct calculation and indirect 
estimates of mortality for Brazil and its regions for 
the year 2004 23; and (3) direct calculation of mor-
tality based on data from the Mortality Informa-
tion Systems (SIM) and Information System on 
Live Births (SINASC) for Brazil and by region for 
the years 2006 (Departamento de Informática do 
SUS. Informações de Saúde. http://www.datasus.
gov.br, accessed on 17/Nov/2009).

Ethics

The research project was approved by the 
Southern Coastal District Indigenous Health 
Council (Conselho Distrital de Saúde Indígena 
do Litoral Sul), the Ethics Research Committee 
of the Brazilian National School of Public Health 
(Escola Nacional de Saúde Pública Sergio Arouca 
– ENSP), Oswaldo Cruz Foundation (Fundação 
Oswaldo Cruz – FIOCRUZ) (case review 130/05), 
and the National Commission on Ethics Re-
search (Comissão Nacional de Ética em Pesquisa 
– CONEP, case review 154/2006). It was also au-
thorized by the Brazilian National Indian Foun-
dation (Fundação Nacional do Índio – FUNAI, 
23/CGEP/07).
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Results

In December 2007, the total Guarani population 
in the 83 villages was 6,483. During the study pe-
riod, there were 347 live births and 38 deaths, of 
which 12 were under one year of age and 18 un-
der five years of age.

The Guarani population pyramid has a broad 
base when compared to the general Brazilian 
population, narrowing rapidly with increasing 
age (Figure 1). In the Guarani, 20.2%, 52.1%, and 
4% of the individuals were under five years, un-
der 15 years, and 65 years or older, respectively. 
The aging index was 7.7 individuals ≥ 65 years for 
every 100 persons < 15 years, increasing to 9.8 for 
a cutoff of 60 years.

The male-female ratio was 108.8 males per 
100 women. The male-female ratio at birth was 
96.8 boys per 100 girls. There were more males 
up to 19 years of age (0-4 years: 118.5; 5-19 years: 
112.1). From 20 to 64 years of age, there were 
relatively more women (20-49 years: 99.3; 50-64 
years: 86.0). From 65 years on, men predominat-
ed again (≥ 65 years: 126.1).

The crude annual Guarani MR was 5.0/1,000 
inhabitants. The specific female MR (5.2/1,000) 
exceeded the male MR by 8.3% (4.8/1,000) (RRf/m 
= 1.08; 95%CI: 0.55-2.17). Higher mortality rates 

occurred at the age extremes (< 1 year: 29.6/1,000; 
and ≥ 50 years: 20.1/1,000), followed by 1-4 years 
(14.8/1,000), 20-49 years (2.7/1,000), and 5-19 
years (2.7/1,000).

The female MR exceeded the male rate in the 
< 1 year bracket (RRf/m = 1.46; 95%CI: 0.42-5.05) 
and 1-4 year bracket (RRf/m = 1.86; 95%CI: 0.31-
11.05). The female and male rates were similar 
after 50 years of age (RRf/m = 1.04; 95%CI: 0.31-
3.56). The male MR exceeded the female rate in 
the 5-19-year bracket (when deaths occurred on-
ly in males), and in the 20-49-year bracket (RRf/m 

= 0.66; 95%CI: 0.11-3.95).
The overall standardized Guarani MR was 

lower than the corresponding MR estimated by 
RIPSA in all regions of Brazil in 2004. As for the 
rates calculated based on data from the Health 
Informatics Department (Departamento de In-
formática do SUS – DATASUS), the overall Guara-
ni MR was similar to Brazil MR as a whole and the 
Northeast, higher than that of the North, and low-
er than the South and Southeast (Tables 1, 2 and 
3). Standardized male mortality was higher in the 
general Brazilian population (Brazil: 6.5/1,000; 
Guarani: 4.4/1,000), while in females the pat-
tern was the opposite (Brazil: 4.5/1,000; Gua-
rani: 6.0/1,000). The male Guarani MR reached 
60-70% of the male rates in the general Brazilian 

Figure 1

Comparison of the age and sex structures of the Guarani population in Southern and Southeastern Brazil, and of the general 

Brazilian population.

Source: Health Informatics Department (Departamento de Informática do SUS – DATASUS) [Cardoso] 20.

Note: population groups by age and sex presented as percentages of the total population of the respective sex.
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Table 1

Guarani mortality indicators and comparisons with corresponding indicators for the non-indigenous population of Brazil and regions. 

Indirect estimates 1995-1997.

Indicators Guarani Indirect estimates 1995-1997 *

Brazil ** N ** NE ** CW ** S ** SE **

Overall and sex-specific MR

(per 1,000) ***, #

Overall MR 5.3 *** - - - - - -

5.0 #

Male MR 4.4 *** - - - - - -

Female MR 6.0 *** - - - - - -

Standardized specific MR by ICD-10 

chapters (per 100,000) ##

MR , respiratory (Chap. X) 124.3 *** - - - - - -

MR, infectious/ parasitic (Chap. I) 74.2 *** - - - - - -

MR, digestive system (Chap. XI) 7.5 *** - - - - - -

MR, circulatory system (Chap. IX) 42.3 *** - - - - - -

MR, external causes (Chap. XX) 49.3 *** - - - - - -

MR, other causes 127.1 *** - - - - - -

MR < 5 yrs. and by specific causes (per 

1,000 live births)

MR < 5 yrs. 44.5 - - - - - -

MR < 5 yrs., ARI 24.7 - - - - - -

MR < 5 yrs., diarrhea 7.4 - - - - - -

MR < 5 yrs., other causes 12.4 - - - - - -

Rates ratio ARI/diarrhea 3.3 - - - - - -

Rates ratio ARI/other causes 2.0 - - - - - -

IMR and components (per 1,000 

live births)

IMR 29.6 37.5 (0.8) 36.2 (0.8) 60.5 (0.5) 25.8 (1.1) 22.8 (1.3) 25.9 (1.1)

Early neonatal IMR (0-6 days) 4.9 - - - - - -

Late neonatal IMR (7-27 days) - - - - - - -

Post-neonatal IMR (28-364 days) 24.7 - - - - - -

IMR by selected causes (per 1,000 live 

births)

IMR from ARI 17.3 3.8 (4.6) 3.2 (5.4) 5.9 (2.9) 2.3 (7.5) 2.5 (6.9) 2.8 (6.2)

IMR from diarrhea 4.9 3.0 (1.6) 3.3 (1.5) 9.3 (0.5) 1.7 (2.9) 1.1 (4.5) 1.2 (4.1)

IMR from other causes 7.4 - - - - - -

Rates ratio ARI/diarrhea 3.5 - - - - - -

Rates ratio ARI/other causes 2.3 - - - - - -

Age-proportional mortality (%)

< 5 yrs. 48.6 9.8 (5.0) 18.9 (2.6) 13.7 (3.5) 11.4 (4.3) 7.4 (6.6) 8.1 (6.0)

1-4 yrs. 16.2 9.0 (1.8) 3.2 (5.1) 2.1 (7.7) 1.9 (8.5) 1.1 (14.7) 1.1 (14.7)

< 1 yr. 32.4 8.4 (3.9) 15.7 (2.1) 11.6 (2.8) 9.5 (3.4) 6.3 (5.1) 7.0 (4.6)

Early neonatal (0-6 days) 16.7 - - - - - -

Late neonatal (7-27 days) - - - - - - -

Post-neonatal (28-364 days) 83.3 40.8 (2.0) 39.9 (2.1) 49.5 (1.7) 36.9 (2.3) 40.8 (2.0) 35.0 (2.4)

(continues)
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population in the various regions of the country, 
and the differences were larger in the South and 
Southeast. Meanwhile, the female Guarani MR 
exceeded the rates in the corresponding general 
Brazilian population by 10-60%, with the largest 
differences in the North, Northeast, and Central-
West (Tables 1, 2 and 3).

The highest Guarani mortality rates were 
for diseases of the respiratory system (Chapter 
X) and infectious and parasitic diseases (Chap-
ter I). For these diseases, the Guarani rates were 
1.9 (Southeast) to 3.3 (Northeast), and from 2.7 
(Central-West) and 7.7 times higher (South) than 
the corresponding rates in the general popula-

Table 1 (continued)

Indicators Guarani Indirect estimates 1995-1997 *

Brazil ** N ** NE ** CW ** S ** SE **

Proportion of deaths from ill-defined 

causes (%)

Overall population 15.8 - - - - - -

< 5 yrs. 22.2 - - - - - -

1-4 yrs. 33.3 18.6 (1.8) 27.1 (1.2) 31.5 (1.1) 8.3 (4.0) 8.1 (4.1) 10.7 (3.1)

< 1 yr. 16.7 12.6 (1.3) 16.0 (1.0) 25.5 (0.7) 6.0 (2.8) 6.3 (2.7) 5.0 (3.3)

Proportional mortality by groups of 

defined causes (ICD-10) in 

population (%)

Respiratory (Chap. X) 40.6 - - - - - -

Infectious/ parasitic (Chap. I) 18.8 - - - - - -

Digestive (Chap. XI) 12.5 - - - - - -

Circulatory (Chap. IX) 9.4 - - - - - -

External causes (Chap. XX) 9.4 - - - - - -

Other causes 9.4 - - - - - -

Proportional mortality by groups of 

defined causes (ICD-10), < 5 yrs. (%)

ARI 71.4 - - - - - -

Diarrhea 21.4 - - - - - -

Other causes 7.1 - - - - - -

Proportional mortality by groups of 

defined causes (ICD-10), 1-4 yrs. (%)

ARI 75.0 23.8 (3.2) 23.8 (3.2) 27 (2.8) 17.9 (4.2) 21.3 (3.5) 23.6 (3.2)

Diarrhea 25.0 7.8 (3.2) 13.0 (1.9) 12.9 (1.9) 6.7 (3.7) 5.6 (4.5) 4.3 (5.8)

Other causes - 68.4 63.2 60.1 75.4 73.1 69.1

Proportional mortality by groups of 

defined causes (ICD-10), < 1 yr. (%)

ARI 70.0 10.2 (6.9) 8.9 (7.9) 9.7 (9.7) 8.7 (8.0) 11.1 (6.3) 10.7 (6.5)

Diarrhea 20.0 8.1 (2.5) 9.3 (2.2) 15.4 (1.3) 6.4 (3.1) 5.0 (4.0) 4.7 (4.3)

Other causes 10.0 81.7 (0.1) 81.8 (0.1) 74.9 (0.1) 84.9 (0.1) 83.9 (0.1) 84.6 (0.1)

ARI: acute respiratory infection; CW: Central-West Region; ICD-10: International Classifi cation of Diseases, 10th Revision; IMR: infant mortality rate; 

MR: mortality rate; N: North Region; NE: Northeast Region; S: South Region; SE: Southeast Region.

* Victora & Cesar 24;

** Ratio between the corresponding indicators: Guarani (numerator) and non-indigenous (Brazil or Region) indicated on heading (denominator); 

*** Overall and sex-specifi c MR for Brazil and regions, as well as annual Guarani mortality rates, specifi c for ICD-10 chapters, were standardized by age and 

sex by the direct method, using as the reference the Brazilian inter-census population estimated by the Brazilian Institute of Geography and Statistics (Instituto 

Brasileiro de Geografi a e Estatística – IBGE) for the year 2006, available at Health Informatics Department (Departamento de Informática do SUS – DATASUS. 

http://www.datasus.gov.br); 
# The overall Guarani MR was standardized by age and gender by the direct method, using as the reference the Brazilian population from the IBGE Census for 

2000, available at DATASUS (http://www.datasus.gov.br). The standardized mortality rates for Brazil and Regions, presented by Inter-Agency Health Informa-

tion Network (Rede Interagencial de Informações para a Saúde – RIPSA) for the year 2004, were also standardized for the same population (http://www.ibge.

gov.br), allowing to compare the rates by ratios.
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Table 2

Guarani mortality indicators and comparisons with corresponding indicators for the non-indigenous population of Brazil and regions. Direct calculation and 

indirect estimates 2004.

Indicators Guarani Direct calculation and indirect estimates 2004 *

Brazil ** N ** NE ** CW ** S ** SE **

Overall and sex-specific MR (per 1,000) ***, #

Overall MR 5.3 *** 6.0 # (0.8) 6.1 # (0.8) 6.9 # (0.7) 5.6 # (0.9) 5.5 # (0.9) 5.8 # (0.9)

5.0 #

Male MR 4.4 *** - - - - - -

Female MR 6.0 *** - - - - - -

Standardized specific MR by ICD-10 chapters 

(per 100,000) ***

MR , respiratory (Chap. X) 124.3 *** - - - - - -

MR, infectious/ parasitic (Chap. I) 74.2 *** - - - - - -

MR, digestive system (Chap. XI) 7.5 *** - - - - - -

MR, circulatory system (Chap. IX) 42.3 *** 157.3 (0.3) 72.8 (0.6) 119.8 (0.4) 142.4 (0.3) 190.0 (0.2) 188.5 (0.2)

MR, external causes (Chap. XX) 49.3 *** - - - - - -

MR, other causes 127.1 *** - - - - - -

MR  < 5 yrs. and by specific causes 

(per 1,000 live births)

MR < 5 yrs. 44.5 26.9 (1.7) 30.2 (1.5) 41.3 (1.1) 21.2 (2.1) 17.5 (2.5) 17.3 (2.6)

MR < 5 yrs., ARI 24.7 - - - - - -

MR < 5 yrs., diarrhea 7.4 - - - - - -

MR < 5 yrs., other causes 12.4 - - - - - -

Rates ratio ARI/diarrhea 3.3 - - - - - -

Rates ratio ARI/other causes 2.0 - - - - - -

IMR and components (per 1,000 live births)

IMR 29.6 22.6 (1.3) 25.5 (1.2) 33.9 (0.9) 18.7 (1.6) 15.0 (2.0) 14.9 (2.0)

Early neonatal IMR (0-6 days) 4.9 11.5 (0.4) 12.8 (0.4) 17.6 (0.3) 9.2 (0.5) 7.4 (0.7) 7.6 (0.6)

Late neonatal IMR (7-27 days) - 3.5 3.5 4.4 3.3 2.6 2.7

Post-neonatal IMR (28-364 days) 24.7 7.6 (3.3) 9.2 (2.7) 12.0 (2.1) 6.2 (4.0) 5.0 (4.9) 4.6 (5.4)

IMR by selected causes (per 1,000 live births)

IMR from ARI 17.3 - - - - - -

IMR from diarrhea 4.9 - - - - - -

IMR from other causes 7.4 - - - - - -

Rates ratio ARI/diarrhea 3.5 - - - - - -

Rates ratio ARI/other causes 2.3 - - - - - -

Age-proportional mortality (%)

< 5 yrs. 48.6 6.2 (7.8) 14.4 (3.4) 8.9 (5.5) 7.5 (6.5) 4.3 (11.3) 4.4 (11.0)

1-4 yrs. 16.2 - - - - - -

< 1 yr. 32.4 - - - - - -

Early neonatal (0-6 days) 16.7 50.9 (0.3) 50.1 (0.3) 51.8 (0.3) 49.1 (0.3) 49.5 (0.3) 51.0 (0.3)

Late neonatal (7-27 days) - 15.5 13.8 13.0 17.7 17.2 17.8

Post-neonatal (28-364 days) 83.3 33.6 (2.5) 36.1 (2.3) 35.3 (2.4) 33.2 (2.5) 33.3 (2.5) 31.2 (2.7)

Proportion of deaths from ill-defined causes (%)

Overall population 15.8 12.4 (1.3) 20.8 (0.8) 23.7 (0.7) 5.8 (2.7) 6.2 (2.5) 8.5 (1.9)

< 5 yrs. 22.2 - - - - - -

1-4 yrs. 33.3 - - - - - -

< 1 yr. 16.7 - - - - - -

(continues)
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tion in the various regions of Brazil, respectively. 
Meanwhile, for diseases of the circulatory system 
(Chapter IX) and external causes (Chapter XX), 
the MR were higher in the general Brazilian pop-
ulation, except in the comparison of deaths from 
external causes in the South, where the Guarani 
MR was 3.6 times higher than the corresponding 
rate in the general population.

The Guarani MR in under-five children was 
44.5/1,000 live births, or 10% higher than the MR 
in the Northeast, 50% higher than in the North, 
and 2.1 to 2.6 times higher than the correspond-
ing MR in the other regions, estimated according 
to the RIPSA. As compared to the MR calculated 

directly from DATASUS data for the year 2006, the 
size of the rates ratios in this age bracket increased, 
with Guarani MR ranging from 1.9 times higher in 
the North to 2.8 times higher in the South when 
compared to the general population.

The specific Guarani MR from ARI in under-
five children was the highest among the specific 
causes of mortality in this age group, and was 3.3 
and 2.0 times higher than the MR from diarrhea 
and other causes, respectively. As compared to 
the equivalent MR obtained from direct calcula-
tion for Brazilian children as a whole, the Guarani 
MR from ARI was 15.4 times (North) to 41.2 times 
(South) higher than the MR for all Brazilian chil-

Table 2 (continued)

Indicators Guarani Direct calculation and indirect estimates 2004 *

Brazil ** N ** NE ** CW ** S ** SE **

Proportional mortality by groups of defined causes 

(ICD-10) in population (%)

Respiratory (Chap. X) 40.6 11.4 (3.6) 11.1 (3.7) 9.5 (4.3) 10.1 (4.0) 11.8 (3.4) 12.2 (3.4)

Infectious/ parasitic (Chap. I) 18.8 5.1 (3.7) 7.3 (2.6) 6.0 (3.1) 5.5 (3.4) 4.0 (4.7) 4.9 (3.8)

Digestive (Chap. XI) 12.5 - - - - - -

Circulatory (Chap. IX) 9.4 31.8 (0.3) 24.3 (0.4) 30.9 (0.3) 30.8 (0.3) 33.1 (0.3) 32.7 (0.3)

External causes (Chap. XX) 9.4 14.2 (0.7) 18.9 (0.5) 15.5 (0.6) 17.8 (0.5) 12.6 (0.7) 13.3 (0.7)

Other causes 9.4 - - - - - -

Proportional mortality by groups of defined causes 

(ICD-10), < 5 yrs. (%)

ARI 71.4 5.8 (12.3) 7.4 (9.6) 5.3 (13.5) 6.2 (11.5) 5.2 (13.7) 5.7 (12.5)

Diarrhea 21.4 4.0 (5.4) 4.9 (4.4) 6.2 (3.5) 3.9 (5.5) 2.1 (10.2) 1.9 (11.3)

Other causes 7.1 90.2 (0.1) 87.7 (0.1) 88.5 (0.1) 89.9 (0.1) 92.7 (0.1) 92.4 (0.1)

Proportional mortality by groups of defined causes 

(ICD-10), 1-4 yrs. (%)

ARI 75.0 - - - - - -

Diarrhea 25.0 - - - - - -

Other causes - - - - - - -

Proportional mortality by groups of defined causes 

(ICD-10), < 1 yr. (%)

ARI 70.0 - - - - - -

Diarrhea 20.0 - - - - - -

Other causes 10.0 - - - - - -

ARI: acute respiratory infection; CW: Central-West region; ICD-10: International Classifi cation of Diseases, 10th Revision; IMR: infant mortality rate; 

MR: mortality rate; N: North region; NE: Northeast region; S: South region; SE: Southeast region.

* RIPSA 23;

** Ratio between the corresponding indicators: Guarani (numerator) and non-indigenous (Brazil or Region) indicated on heading (denominator); 

*** Overall and sex-specifi c MR for Brazil and regions, as well as annual Guarani mortality rates, specifi c for ICD-10 chapters, were standardized by age and 

sex by the direct method, using as the reference the Brazilian inter-census population estimated by the Brazilian Institute of Geography and Statistics (Instituto 

Brasileiro de Geografi a e Estatística – IBGE) for the year 2006, available at Health Informatics Department (Departamento de Informática do SUS – DATASUS. 

http://www.datasus.gov.br); 
# The overall Guarani MR was standardized by age and sex by the direct method, using as the reference the Brazilian population from the IBGE Census for 

2000, available at DATASUS (http://www.datasus.gov.br). The standardized mortality rates for Brazil and Regions, presented by Inter-Agency Health 

Information Network (Rede Interagencial de Informações para a Saúde – RIPSA) for the year 2004, were also standardized for the same population 

(http://www.ibge.gov.br), allowing to compare the rates by ratios.
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Table 3

Guarani mortality indicators and comparisons with corresponding indicators for the non-indigenous population of Brazil and regions. Direct calculation 2006.

Indicators Guarani Direct calculation 2006 *

Brazil ** N ** NE ** CW ** S ** SE **

Overall and sex-specific MR 

(per 1,000) ***, #

Overall MR 5.3 *** 5.5 (1.0) 4.8 *** (1.1) 5.3 *** (1.0) 5.6 *** (0.9) 6.3 *** (0.8) 6.4 *** (0.8)

5.0 #

Male MR 4.4*** 6.5 (0.7) 5.9 *** (0.7) 6.2 *** (0.7) 7.0 *** (0.6) 7.3 *** (0.6) 7.5 *** (0.6)

Female MR 6.0 *** 4.6 (1.3) 3.8 *** (1.6) 4.5 *** (1.3) 4.3 *** (1.4) 5.3 *** (1.1) 5.3 *** (1.1)

Standardized specific MR by 

ICD-10 Chapters (per 100,000) ***

MR , respiratory (Chap. X) 124.3 *** 55.1 (2.3) 42.6 *** (2.9) 37.6 *** (3.3) 58.3 *** (2.1) 41.0 *** (3.0) 64.2 *** (1.9)

MR, infectious/ parasitic (Chap. I) 74.2 *** 24.9 (3.0) 25.6 *** (2.9) 24.9 *** (3.0) 27.9 *** (2.7) 9.6 *** (7.7) 25.0 *** (3.0)

MR, digestive system (Chap. XI) 7.5 *** 27.8 (0.3) 21.7 *** (0.3) 25.2 *** (0.3) 28.4 *** (0.3) 13.3 *** (0.6) 30.2 *** (0.2)

MR, circulatory system (Chap. IX) 42.3 *** 162.1 (0.3) 116.8 *** (0.4) 144.8 *** (0.3) 177.4 *** (0.2) 106.9 *** (0.4) 173.3 *** (0.2)

MR, external causes (Chap. XX) 49.3 *** 68.7 (0.7) 65.7 *** (0.8) 68.3 *** (0.7) 77.1 *** (0.6) 13.6 *** (3.6) 67.0 *** (0.7)

MR, other causes 127.1 *** 213.7 (0.6) 208.6 *** (0.6) 193.2 *** (0.7) 196.0 *** (0.6) 123.4 *** (1.0) 224.9 *** (0.6)

MR < 5 yrs. and by specific causes 

(per 1,000 live births)

MR < 5 yrs. 44.5 19.3 (2.3) 23.3 (1.9) 22.5 (2.0) 18.4 (2.4) 15.8 (2.8) 17.0 (2.6)

MR < 5 yrs., ARI 24.7 1.1 (22.5) 1.6 (15.4) 1.3 (19.0) 1.0 (24.7) 0.6 (41.2) 1.0 (24.7)

MR < 5 yrs., diarrhea 7.4 0.70 (10.6) 0.90 (8.2) 1.4 (5.3) 0.60 (12.3) 0.20 (37.0) 0.30 (24.7)

MR < 5 yrs., other causes 12.4 17.5 (0.7) 20.8 (0.6) 19.9 (0.6) 16.8 (0.7) 15.0 (0.8) 15.8 (0.8)

Rates ratio ARI/diarrhea 3.3 1.6 1.8 0.9 1.7 3.0 3.3

Rates ratio ARI/other causes 2.0 0.1 0.1 0.1 0.1 0.0 0.1

IMR and components (per 1,000 live births)

IMR 29.6 16.4 (1.8) 19.5 (1.5) 19.3 (1.5) 15.5 (1.9) 13.3 (2.2) 14.5 (2.0)

Early neonatal IMR (0-6 days) 4.9 8.6 (0.6) 10.1 (0.5) 10.4 (0.5) 7.8 (0.6) 6.9 (0.7) 7.4 (0.7)

Late neonatal IMR (7-27 days) - 2.5 2.7 2.5 2.5 2.3 2.5

Post-neonatal IMR (28-364 days) 24.7 5.3 (4.7) 6.7 (3.7) 6.3 (3.9) 5.1 (4.8) 4.2 (5.9) 4.6 (5.4)

IMR by selected causes 

(per 1,000 live births)

IMR from ARI 17.3 0.8 (21.6) 1.2 (14.4) 0.9 (19.2) 0.7 (24.7) 0.4 (43.3) 0.7 (24.7)

IMR from diarrhea 4.9 0.5 (9.8) 0.7 (7.0) 1.1 (4.5) 0.4 (12.3) 0.2 (24.5) 0.2 (24.5)

IMR from other causes 7.4 15.1 (0.5) 17.7 (0.4) 17.2 (0.4) 14.4 (0.5) 12.7 (0.6) 13.7 (0.5)

Rates ratio ARI/diarrhea 3.5 1.4 1.7 0.8 1.6 2.8 3.0

Rates ratio ARI/other causes 2.3 0.1 0.1 0.1 0.1 0.0 0.1

Age-proportional mortality (%)

< 5 yrs. 48.6 5.5 (8.8) 13.2 (3.7) 7.8 (6.2) 6.5 (7.5) 3.7 (13.1) 3.9 (12.5)

1-4 yrs. 16.2 0.8 (20.3) 2.1 (7.7) 1.1 (14.7) 1.0 (16.2) 0.6 (27.0) 0.5 (32.4)

< 1 yr. 32.4 4.7 (6.9) 11.1 (2.9) 6.7 (4.8) 5.5 (5.9) 3.1 (10.5) 3.4 (9.5)

Early neonatal (0-6 days) 16.7 51.9 (0.3) 54.0 (0.3) 51.0 (0.3) 51.6 (0.3) 50.7 (0.3) 52.2 (0.3)

Late neonatal (7-27 days) - 13.8 13.1 17.1 16.9 16.5 15.2

Post-neonatal (28-364 days) 83.3 34.3 (2.4) 32.9 (2.5) 31.8 (2.6) 31.5 (2.6) 32.9 (2.5) 32.5 (2.6)

(continues)
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dren according to region. The rates ratios were 
also high for diarrhea in the South and Southeast, 
while the MR due to other causes in Brazilian 
children as a whole exceeded the corresponding 
Guarani MR in all the regions.

The Guarani infant mortality rate (IMR) was 
29.6/1,000 live births, exceeding by 10-30% the 
estimated IMR for the South, Southeast, and 

Central-West for 10 years 24. As compared to 
the IMR calculated according to the RIPSA, the 
Guarani IMR was only slightly lower than that 
reported for the Northeast (33.9/1000), and was 
20% higher than that of the North and twice as 
high as the South and Southeast. As for the IMR 
calculated directly from the DATASUS data, the 
Guarani IMR even exceeded the IMR for the 

Table 3 (continued)

Indicators Guarani Direct calculation 2006 *

Brazil ** N ** NE ** CW ** S ** SE **

Proportion of deaths from ill-defined 

causes (%)

Overall population 15.8 8.3 (1.9) 15.0 (1.1) 9.5 (1.7) 4.9 (3.2) 5.8 (2.7) 8.2 (1.9)

< 5 yrs. 22.2 5.2 (4.3) 9.7 (2.3) 4.7 (4.7) 3.4 (6.5) 4.0 (5.6) 4.8 (4.6)

1-4 yrs. 33.3 9.0 (3.7) 17.5 (1.9) 8.3 (4.0) 5.9 (5.6) 5.5 (6.1) 8.0 (4.2)

< 1 yr. 16.7 4.6 (3.6) 8.1 (2.1) 4.1 (4.1) 2.9 (5.8) 3.8 (4.4) 4.3 (3.9)

Proportional mortality by groups of defined 

causes (ICD-10) in population (%)

Respiratory (Chap. X) 40.6 10.9 (3.7) 9.7 (4.2) 8.7 (4.7) 9.9 (4.1) 11.8 (3.4) 11.9 (3.4)

Infectious/ parasitic (Chap. I) 18.8 4.9 (3.8) 6.9 (2.7) 5.5 (3.4) 5.3 (3.5) 4.0 (4.7) 4.7 (4.0)

Digestive (Chap. XI) 12.5 5.5 (2.3) 5.0 (2.5) 5.4 (2.3) 5.3 (2.4) 5.2 (2.4) 5.7 (2.2)

Circulatory (Chap. IX) 9.4 32.0 (0.3) 24.8 (0.4) 32.7 (0.3) 30.8 (0.3) 31.9 (0.3) 32.6 (0.3)

External causes (Chap. XX) 9.4 13.6 (0.7) 19.6 (0.5) 14.6 (0.6) 17.2 (0.5) 12.5 (0.8) 12.3 (0.8)

Other causes 9.4 33.1 (0.3) 33.9 (0.3) 33.2 (0.3) 31.4 (0.3) 34.5 (0.3) 32.8 (0.3)

Proportional mortality by groups of defined 

causes (ICD-10), < 5 yrs. (%)

ARI 71.4 5.7 (12.5) 7.0 (10.2) 5.8 (12.3) 5.4 (13.2) 4.0 (17.9) 5.8 (12.3)

Diarrhea 21.4 3.5 (6.1) 3.8 (5.6) 6.0 (3.6) 3.3 (6.5) 1.3 (16.5) 1.6 (13.4)

Other causes 7.1 90.7 (0.1) 89.1 (0.1) 88.2 (0.1) 91.3 (0.1) 94.7 (0.1) 92.6 (0.1)

Proportional mortality by groups of defined 

causes (ICD-10), 1-4 yrs. (%)

ARI 75.0 12.3 (6.1) 13.3 (5.6) 12.4 (6.0) 12.0 (6.3) 8.2 (9.1) 13.3 (5.6)

Diarrhea 25.0 4.8 (5.2) 5.6 (4.5) 7.4 (3.4) 6.8 (3.7) 2.0 (12.5) 2.3 (10.9)

Other causes - 82.9 81.1 80.2 81.2 89.8 84.4

Proportional mortality by groups of defined 

causes (ICD-10), < 1 yr. (%)

ARI 70.0 4.5 (15.6) 5.8 (12.1) 4.6 (15.2) 4.2 (16.7) 3.2 (21.9) 4.5 (15.6)

Diarrhea 20.0 3.3 (6.1) 3.5 (5.7) 5.8 (3.4) 2.7 (7.4) 1.2 (16.7) 1.5 (13.3)

Other causes 10.0 92.1 (0.1) 90.7 (0.1) 89.6 (0.1) 93.2 (0.1) 95.6 (0.1) 94.0 (0.1)

ARI: acute respiratory infection; CW: Central-West region; ICD-10: International Classifi cation of Diseases, 10th Revision; IMR: infant mortality rate; 

MR: mortality rate; N: North region; NE: Northeast region; S: South region; SE: Southeast region.

* DATASUS (http://www.datasus.gov.br, accessed on 17/Nov/2009);

** Ratio between the corresponding indicators: Guarani (numerator) and non-indigenous (Brazil or Region) indicated on heading (denominator); 

*** Overall and sex-specifi c MR for Brazil and regions, as well as annual Guarani mortality rates, specifi c for ICD-10 chapters, were standardized by age and 

sex by the direct method, using as the reference the Brazilian inter-census population estimated by the Brazilian Institute of Geography and Statistics (Instituto 

Brasileiro de Geografi a e Estatística – IBGE) for the year 2006, available at Health Informatics Department (Departamento de Informática do SUS – DATASUS. 

http://www.datasus.gov.br); 
# The overall Guarani MR was standardized by age and sex by the direct method, using as the reference the Brazilian population from the IBGE Census for 

2000, available at DATASUS (http://www.datasus.gov.br). The standardized mortality rates for Brazil and Regions, presented by Inter-Agency Health 

Information Network (Rede Interagencial de Informações para a Saúde – RIPSA) for the year 2004, were also standardized for the same population 

(http://www.ibge.gov.br), allowing to compare the rates by ratios.
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Northeast, with slightly higher rates ratios, and 
the difference was even higher in the South. Un-
like the composition of IMR for Brazilian chil-
dren in general, the magnitude of Guarani post-
neonatal IMR was five times greater than early 
neonatal IMR, exceeding by 2.1 times (Northeast) 
and 5.4 times (Southeast) the corresponding IMR 
estimated by the RIPSA and by 3.7 times (North) 
and 5.9 times (South) the rates calculated directly 
from DATASUS.

The IMR from acute respiratory infections 
was the highest among specific causes of infant 
mortality in the Guarani, and was 3.5 and 2.3 
times higher than the Guarani IMR from diar-
rhea and other causes, respectively. Guarani IMR 
from ARI were 2.9 times (Northeast) to 7.5 times 
(Central-West) higher than those of regions of 
Brazil ten years earlier 24. This same comparison 
for diarrhea showed a higher diarrhea-specific 
IMR in the Northeast of Brazil as compared to 
the diarrhea-specific IMR among the Guarani. 
The IMR ratios due to specific selected causes 
using direct calculation from DATASUS showed 
higher IMR for the Guarani for all causes, espe-
cially ARI, whose ratios ranged from 14.4 (North) 
to 43.3 times (South).

The proportion of deaths in Guarani infants 
(< 1 year) was comparable to the 50-and-older 
age group (32.4%). The proportions were also 
the same comparing the 1-4-year and 20-49-year 
groups (16.2%). The lowest proportion of deaths 
occurred from 5 to 19 years of age (2.7%). Deaths 
in under-five Guarani children comprised nearly 
half (48.6%) of all deaths in the Guarani popula-
tion (Tables 1, 2 and 3).

The proportions of deaths in Guarani infants 
(< 1 year) and under-fives exceeded those for the 
general Brazilian population in all regions of the 
country, regardless of the data source used for the 
comparison. In under-five Guarani children, the 
proportion of deaths was closest to the estimate 
for the North of Brazil according to the RIPSA 
data, but it was still 3.4 times higher, reaching 11 
times higher than the proportions in the South 
and Southeast. In infants (< 1 year), the Guarani 
proportion of deaths was 2.9 times (North) to 
10.5 times (South) higher than the correspond-
ing proportions according to direct calculations 
using DATASUS data for Brazilian children. Of all 
the Guarani infant deaths, 83.3% occurred in the 
post-neonatal period, with twice the correspond-
ing rates in all regions of the country, regardless 
of the data sources, except for the Northeast for 
the 1995-97 three-year period 24, which magni-
tude was exceeded by 70% of the proportion ob-
served among the Guarani.

The proportion of deaths from ill-defined 
causes (ICD Chapter XVIII) was high among 

the Guarani, especially in the 1-4-year bracket 
(33.3%) (Tables 1, 2 and 3). In nearly all of the 
comparisons, the proportions of deaths from 
ill-defined causes among the Guarani exceeded 
the corresponding proportions in the general 
Brazilian population. Excluding these causes, re-
spiratory diseases (Chapter X: 40.6%) were the 
principal causes of death among the Guarani, 
followed by infectious and parasitic diseases 
(Chapter I: 18.8%), while among the general Bra-
zilian population the main causes were diseases 
of the circulatory system (Chapter IX), external 
causes (Chapter XX), and other causes. In Gua-
rani under-fives, 71.4% of the deaths were due 
to ARI and 21.4% to diarrheas, exceeding by at 
least 9.6 times the proportions of deaths from 
ARI (North) and by at least 3.5 times those from 
diarrhea (Northeast) for children under five in 
Brazil, estimated from RIPSA data. ARI and diar-
rhea jointly accounted for 100% of the causes of 
Guarani mortality in the 1-4-year group and 90% 
of infant mortality (< 1 year) (Tables 1, 2 and 3).

Discussion

A first point for discussion is the coverage rate for 
vital events analyzed in this study. In the South 
and Southeast of Brazil, the health workers from 
the EMSI routinely visit in the villages, so it is un-
likely that deaths or births could occur without 
their knowledge, thus indicating the probable 
recording of all such events in the current study. 
Even so, it is possible that some early neonatal 
deaths were inadequately classified as stillbirths, 
since approximately 30% of the births occur 
at home.

In the case of small populations such as 
indigenous groups, it is recommended that 
deaths be analyzed using means from multiple-
year periods, in order to avoid instability in the 
rates 13,16. Since our data were collected over the 
course of only 14 months, this procedure was 
not possible. However, the Guarani population 
analyzed here greatly exceeds the mean popu-
lation of the majority of the indigenous ethnic 
groups in Brazil, since approximately half of the 
country’s 225 indigenous peoples have fewer 
than 500 individuals each 25. In addition, the 
comparison of direct and indirect methods for 
calculating Kaiabi (an indigenous group from 
Central Brazil) demographic indicators showed 
that it is possible, even in small-scale popula-
tions, to produce consistent mortality indica-
tors, as long as there are accurate records of vital 
events 26.

A potential limitation to analyzing causes 
of death might be the high proportion of ill-
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defined causes. Still, even if all the deaths from ill-
defined causes were combined with the second 
most common cause of death (diarrhea), the sum 
would still be less than the proportional mortal-
ity from respiratory diseases, thus confirming the 
latter as the principal cause of death in the Gua-
rani. As for defined causes of death, those due 
to ALRI in under-five children were confirmed 
through the review of hospital charts, so the im-
pact of possible misclassifications would prob-
ably be negligible.

In recent decades, Brazil has witnessed 
a steady drop in fertility and mortality rates, 
accompanied by population aging 5. The propor-
tion of deaths at more advanced ages, especially 
from cardiovascular diseases and cancer, has in-
creased, while the infant and under-five mortali-
ty rates have declined, with early neonatal deaths 
(due to perinatal causes) now predominating, 
along with a reduction in infectious causes. There 
has also been a drop in ill-defined causes of 
death. Meanwhile, the country has seen intense 
urbanization and improved access to basic sani-
tation, health services, and education. Despite 
these improvements, the Brazilian population’s 
current morbidity and mortality pattern is still 
marked by socioeconomic and environmental 
determinants and regional and ethnic/racial in-
equalities 5,6,7,8,9,10,27.

In general, indigenous groups in Brazil have 
experienced rapid demographic recovery, with 
high population growth rates 28. The Guarani age 
structure is similar to that of other indigenous 
peoples living in rural areas of Brazil 17, whereby 
the pyramid shape reflects high birth and death 
rates, low median age, and low life expectancy at 
birth 14,17,29. Some studies confirm the high Gua-
rani fertility rate and a process of demographic 
recovery which have combined with moderate 
mortality rates 29 to result in the observed demo-
graphic profile.

Importantly, 20.2%, 52.1%, and 4% of the 
Guarani were under five, under 15, and 65 years 
or older, respectively, while the corresponding 
proportions in the general Brazilian population 
were 8.9%, 28%, and 6.3% in 2006 (http://www.
datasus.gov.br, accessed on 17/Nov/2009). The 
population pyramid in the North of Brazil is the 
most similar to that of the Guarani, but still with a 
smaller contingent of children and young people. 
In the South and Southeast, where the Guarani 
villages are located, the mean proportions under 
five, under 15, and 65 years or older in the gen-
eral population were 7.9%, 25.3%, and 7.1%, re-
spectively, thus characterizing an older popula-
tion 25, as corroborated by the mean aging index 
for the Brazilian population (33.9 ≥ 60 years/100 
< 15 years) estimated by the RIPSA 23, 3.4 times 

higher than the Guarani rate (9.8 ≥ 60 years/100 
< 15 years).

The male-female ratio in the Guarani (108.8) 
was similar to (but higher than) the correspond-
ing ratio for all indigenous peoples living on in-
digenous lands in Brazil according to the 2000 
national census (107.0) 17, and was closer to 
the indigenous male-female ratio in the North 
(109.6) and higher than the corresponding ratios 
in Southeast (102.0) and South (100.0) (6.7% and 
8.8%, higher, respectively). The Guarani discrep-
ancy in relation to the sex ratios in rural indig-
enous peoples in the South and Southeast may 
be due to demographic differences among the 
indigenous groups living in these areas or to the 
partial capture of demographic data for these in-
digenous peoples in the 2000 Census.

Many populations show more births of boys 
than girls 29, while among the Guarani this ratio 
was the opposite. This female surplus could be 
explained by random sex fluctuations in births, 
or by random or non-random differential still-
birth rates between the sexes 14,26,29. Never-
theless, there were more boys in the 0-4-year 
age group (118.5), which could be explained 
by higher female mortality in the first years of 
life, as demonstrated by the sex-specific mortal-
ity rates.

The North of Brazil was the only region 
with a male majority in the sex ratio (102.2) in 
2004 23. The larger number of women in the gen-
eral Brazilian population has been attributed 
to excess male mortality resulting from higher 
risk related to external causes and cardiovascular 
diseases and lower access to preventive health 
care. Meanwhile, in the North the larger number 
of men is attributed to immigration for socio-
economic reasons, particularly work opportuni-
ties 23. However, the factors that explain the male 
majority in the Guarani sex ratio appear to di-
verge from those in the North, since the effect of 
migration on the Guarani indicator would only be 
explained by major emigration of women to the 
cities or out of the specific indigenous territory. 
This is unlikely, although there are other Guarani 
villages outside the territory, and Guarani fami-
lies are known to move between villages.

The Guarani sex ratio curve according to age 
groups appears to reflect diverse experiences in 
different population cohorts, where the ratio in 
younger age brackets reflects the excess female 
Guarani mortality at earlier ages, compensated 
for by excess male mortality in adulthood. Mean-
while, the ratio in the elderly might reflect excess 
female mortality in this population cohort during 
the childbearing period of these women, when 
they were still young. In addition, it is possible 
that the sex ratios in older age brackets are dis-
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torted by upward rounding of ages in older indi-
viduals who lack birth records, which could affect 
the sex counts differently.

The overall Guarani MR was half-way be-
tween the rates for various indigenous peoples in 
Amazonia (3.3/1,000 in the Suyá 13 to 10.0/1,000 
in the Hupd’ah 30) and was close the rates for the 
general population in all regions of Brazil. The 
fact that it was similar to the Northeast and high-
er than the North, based on direct comparison 
with data from DATASUS, may reflect problems 
of underreporting of deaths in the regions, since 
according to the comparison with indirect RIPSA 
indicators 23, Guarani mortality was also lower 
than those observed in these regions.

The female Guarani MR exceeded the male 
rate, although the difference was not statistically 
significant. This pattern could be attributed to 
higher female mortality due to respiratory causes, 
particularly in under-five children, possibly due 
to the greater exposure of girls to environmental 
determinants of ALRI, like the smoke and soot 
produced by burning firewood to cook food 20,21.

The standardized male Guarani MR was low-
er than the Brazilian rate in all regions, including 
the North and Northeast, where under-record-
ing of deaths supposedly occurs, and was even 
40% lower than male mortality in the South and 
Southeast. On the other hand, female Guarani 
mortality was at least 10% higher than the overall 
Brazilian female rate in all regions of the country. 
These differences result from probable inequali-
ties in exposure to mortality risks from different 
causes according to sex and age group in the 
Guarani and general Brazilian populations. The 
Guarani studied here are more exposed to ad-
verse socioeconomic and environmental condi-
tions, expressed by greater risk of death related to 
maternal and child health factors and infectious 
causes and lower risk related to chronic non-
communicable diseases and external causes.

The Guarani under-five MR was high and 
mainly because ARI. The MR in this age bracket 
exceeded by at least 10% the corresponding mor-
tality rate in Brazilian children in general and by 
2.5 times the mortality rate for children in the 
South and Southeast of the country. The Guarani 
infant mortality rate was equal to the mean for 
indigenous peoples in the Xingu and intermedi-
ate in relation to the IMR for other Brazilian in-
digenous peoples (15.2/1,000 in the Kaiabi 14 and 
116.3/1,000 in the Hupd’ah 30). The current Gua-
rani IMR has been 10% to 30% higher than the 
IMR in the South, Southeast, and Central-West 
of Brazil for 12 years 24. In the comparison with 
more current infant mortality rates, the Guarani 
IMR was only exceeded (by 10%) by that of the 
Northeast in 2004, while the Guarani rate exceed-

ed by at least 20% the IMR for the other regions, 
including the North, and it was double the IMR of 
the South and Southeast 23.

While the Guarani post-neonatal IMR was 
five times of the Guarani early neonatal IMR, the 
opposite was true for Brazilian children in gen-
eral, where early neonatal IMR was 50% to 60% 
greater than post-neonatal IMR. Early neonatal 
IMR in the Guarani was at least 30% lower than 
the corresponding IMR in the various regions 
of the country, while post-neonatal IMR in the 
Guarani exceeded the corresponding IMR in Bra-
zilian children in general by 2.1 to 5.9, with the 
largest differences in relation to the South and 
Southeast. The principal causes of infant deaths 
in the Guarani were acute respiratory infections, 
followed by diarrhea, which explains the high 
post-neonatal IMR, the probable results of ad-
verse health and living conditions.

Approximately half of the Guarani deaths 
occurred under five years of age and 34.4% in 
infants (< 1 year), and these proportions were 
much higher than those in the general popula-
tion. The proportion of deaths from ill-defined 
causes in the Guarani population was high, espe-
cially in the 1-4-year and under-1-year brackets. 
In children under five years, the proportion was 
2.3 to 6.5 times higher than the corresponding 
proportions in the Brazilian regions, where the 
proportions have been decreasing in recent de-
cades 23. High proportions of ill-defined causes 
indicate limited access to health services or poor 
quality services, since they show that many in-
dividuals are dying without adequate diagnosis 
and treatment 24.

In general, Brazilian children have shown an 
increase in the proportions of infant deaths from 
perinatal causes and congenital malformations, 
which already accounted for 68% of the causes 
of death in 1995-1997, along with a decrease in 
deaths from ARI and diarrhea 24. In Guarani chil-
dren under five years, practically all of the deaths 
were due to ARI and diarrhea. They accounted 
for nearly all of the defined causes of death in 
the 1-4-year bracket and for 90% of the defined 
causes under one year. Inequalities in propor-
tional mortality due to ARI and diarrhea between 
indigenous peoples and the general population 
are large, especially for diarrhea in the South and 
Southeast among children 1-4 years of age and 
ARI in all regions of the country under one year 
of age.

Avoidable or reducible causes of death are 
those that are preventable through actions by 
health services 31. More than half (51.6%) of the 
Guarani deaths between zero and 75 years of age 
were due to preventable causes, and this propor-
tion was somewhat lower between 5 and 75 years 
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(41.7%). Of these causes, 25% could be reduced 
by health promotion actions, prevention, and 
control and treatment of non-communicable 
diseases and 16.7% by immunization. In the 
group under five years, 77.8% of the deaths were 
potentially avoidable: 55.5% by adequate diag-
nosis and treatment, 16.6% by health promotion 
measures linked to health care, and 5.6% by pre-
natal and childbirth care.

Adequate treatment of pneumonia at the 
primary care level could reduce deaths from 
this cause by 70% in children under five years 
through actions such as active case search in the 
community, comprehensive and timely coverage 
of cases that require antibiotic therapy, referral of 
severe cases for hospital care according to pro-
tocol, and continuing training and supervision 
of health workers and integration among the 
levels of complexity in the health system, thus 
guaranteeing comprehensive health care 32,33. 
Therefore, the principal causes of Guarani mor-
tality, especially under five years of age, would be 
potentially reducible by adequate diagnosis and 
treatment and health promotion actions 31.

Vaccination is one of the main strategies for 
prevention and control of ARI and reduction of 
mortality from pneumonia 34,35,36,37. The im-
munization schedule for indigenous peoples in 
Brazil is more extensive, differing from the ba-
sic schedule recommended by the Ministry of 
Health for the general population. At the time 
of this study, it included immunization against 
type B Haemophilus influenzae, Streptococcus 
pneumoniae (23-valent), and influenza virus, in 
addition to various other vaccines like BCG and 
triple bacterial (diphtheria, tetanus, and pertus-
sis) and triple viral (measures, mumps, and ru-
bella). Given the Guarani mortality pattern, one 
might question the coverage and effectiveness 
of vaccination in these indigenous communi-
ties, or even hypothesize that these deaths were 
due to infection by other agents like respiratory 
syncytial virus (RSV), which has high infant mor-
bidity and mortality (< 1 year). Other hypotheses 
would include limited access and poor quality of 
care for prevalent cases of ARI, aggravated by the 
convergence of multiple social, cultural, and en-
vironmental health determinants facilitating the 
occurrence of respiratory diseases 20,21,34.

The majority of deaths from ARI in the Guara-
ni occurred in hospital. This may have been due 
to late access to the hospital or even the quality 
and effectiveness of the hospital care 32. One cur-
rent strategy to expand the reach and to reduce 
deaths from pneumonia, diarrhea, malaria, mea-
sles, and malnutrition in children under five years 
is Integrated Management of Childhood Illness 
(IMCI), which aims to promote improvements 

in the health system and strengthen disease 
prevention and health promotion activities 38. 
Local adaptations of the IMCI manuals, with ap-
propriate training and supervision of health work-
ers, could lead to safer and more effective man-
agement of pneumonia at the community level, 
especially where referral to hospitals is hindered 
by geographic, financial, or cultural factors 32. 
Inadequate infrastructure, limitations to essen-
tial inputs, and the crisis in the health workforce 
have been identified as the principal limiting 
issues in the impact of interventions targeting 
management of pneumonia at the community 
level 32, all of which are prevalent conditions in 
the SIASI in Brazil.

Final remarks

The comparisons made by this study reveal im-
portant inequalities, unfavorable to the Guarani, 
resulting from distinct demographic patterns 
and differences in the exposure of indigenous 
peoples and the general population in Brazil to 
socioeconomic, cultural, and environmental de-
terminants, including guarantees of subsistence 
and health care access and quality.

The systematic recording to vital events by 
the study’s surveillance system allowed confirm-
ing the relevance of mortality from ARI and the 
vulnerability of the under-five-year age group. 
The predominance of avoidable causes of death 
and post-neonatal deaths suggests precarious 
living conditions and insufficient organization 
of indigenous health services, thus highlighting 
the need for greater investments in primary care 
and health promotion for indigenous peoples in 
order to improve their quality of life. This empha-
sizes the need for systematic, qualified recording 
of demographic and health data in order to sup-
port the planning and evaluation of health care 
for indigenous peoples. Such actions should be 
based on a cross-sectorial approach and include 
effective participation by the indigenous peoples 
themselves.
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Resumo

Mundialmente, povos indígenas apresentam elevada 
carga de doença, expressa por profundas iniquidades 
em saúde na comparação com os não-indígenas. Neste 
estudo, descreve-se a mortalidade Guarani no Sul e Su-
deste do Brasil, com foco nas iniquidades em saúde. A 
estrutura populacional Guarani expressa elevada na-
talidade, mortalidade precoce e baixa idade mediana 
e esperança de vida ao nascer. A taxa de mortalidade 
bruta (TM bruta = 5,0/1.000) se assemelha à nacional, 
mas a TM < 5 anos (44,5/1.000) e a taxa de mortalidade 
infantil (29,6/1.000) são duas vezes maiores que as TM 
correspondentes nas regiões Sul e Sudeste. A proporção 
de óbitos infantis pós-neonatais foi de 83,3%, 2,4 vezes 
maior que a população geral. As proporções de causas 
mal definidas (15,8%) e de evitáveis pelos serviços de 
saúde (51,6%) foram elevadas. As principais causas de 
morte foram as respiratórias (40,6%) e as infecciosas e 
parasitárias (18,8%), sugerindo precárias condições de 
vida e de organização dos serviços de saúde. Há neces-
sidade de maiores investimentos na atenção primária 
e em intervenções sobre os determinantes sociais da 
saúde, a fim de reduzir as iniquidades reveladas.

Índios Sul-Americanos; Infecções Respiratórias; Mor-
talidade; Desigualdades em Saúde
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