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Abstract

The aim of this study was to estimate the global 
burden of disease from external causes in 2008 
in Brazil, based on DALYs (disability-adjusted 
life years). YLLs (years of life lost) were estimated 
according to the method proposed by Murray 
& Lopez (1996). Meanwhile, the method for es-
timating YLDs (years lived with disability) in-
cluded methodological adjustments taking the 
Brazilian reality into account. The study showed 
a total of 195 DALYs per 100 thousand inhabit-
ants, of which 19 DALYs were related to external 
causes. Among YLLs, 48% were from uninten-
tional causes and 52% from intentional causes. 
Among YLDs, unintentional causes predomi-
nated, with 95%. The share of YLLs in DALYs 
was 90%. The cause with the highest proportion 
of YLLs was “homicide and violence” (43%), fol-
lowed by “road traffic accidents” (31%). Falls ac-
counted for the highest share of YLDs (36%). The 
sex ratio (male-to-female) was 4.8 for DALYs, 
and the predominant age bracket was 15-29 
years. Since external causes are avoidable, the 
study provides potentially useful information for 
policymakers in public security and health.

Cost of Illness; External Causes; Homicide;  
Accidents

Resumo

O objetivo do artigo é estimar a carga global de 
doença para causas externas em 2008, no Brasil. 
A metodologia empregada estimou o DALY (anos 
de vida perdidos ajustados por incapacidade). O 
método de estimação dos anos de vida perdidos 
(YLL) foi o proposto por Murray & Lopez (1996). 
Entretanto, para estimar os anos de vida vividos 
com incapacidade (YLD) foram aplicados refi-
namentos metodológicos considerando-se a re-
alidade brasileira. Estimaram-se 195 DALY por 
100 mil habitantes, sendo 19 DALY relaciona-
dos às causas externas. O YLL compôs-se de 48% 
de causas não intencionais e 52% intencionais. 
Já no YLD, as não intencionais predominaram 
com 95%. A participação do YLL no DALY foi de 
90%. A causa com maior proporção de YLL foi 
“homicídio e violência” (43%), seguida por “aci-
dentes de trânsito” (31%). As quedas representam 
a maior proporção de YLD (36%). Observou-se 
uma razão de masculinidade de 4,8 no DALY e 
a faixa etária predominante foi de 15-29 anos. 
Sendo as causas externas evitáveis, tem-se im-
portantes subsídios para os formuladores de po-
líticas de segurança pública e de saúde.

Efeitos Psicossociais da Doença; Causas  
Externas; Homicídio; Acidentes
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Introduction

Injuries from external causes kill more than five 
million people a year worldwide, representing 
9% of world mortality. Millions of more survivors 
are harmed, requiring hospitalization and outpa-
tient and emergency care 1,2.

In Brazil, data from the Ministry of Health 
show that external causes claimed more than 145 
thousand victims in 2011, corresponding to the 
third leading cause of death in the country (12% 
of the total) and accounting for some one million 
hospitalizations (approximately 9% of the total), 
as the fifth leading cause of hospitalization in the 
Brazilian Unified National Health System (SUS) 
(Departamento de Informática do SUS. Banco de 
Dados do Sistema Único de Saúde. http://www.
datasus.gov.br, accessed 22/Oct/2013). In addi-
tion, these figures do not include victims that did 
not require hospitalization or that did not even 
use the health system.

The Global Burden of Disease study 3 classifies 
external causes as intentional and unintentional, 
including the entire Chapter XX of the Interna-
tional Classification of Diseases, 10th Revision 
(ICD-10). The group of unintentional causes in-
cludes “road traffic accidents”, “accidental poi-
soning”, falls, burns, frostbite, drowning, sub-
mersion, “complications of medical care”, and 
“others”. Meanwhile, intentional causes include 
“homicide and violence”, “suicide and self-inflict-
ed injuries”, and “legal interventions and wars”.

A large proportion of survivors of such inju-
ries suffer temporary or permanent disabilities, 
often jeopardizing their work capacity and qual-
ity of life. External causes have a huge impact on 
the economy and the population’s health condi-
tions. The effects extend beyond individual and 
collective suffering, threatening people’s culture 
and way of live 4.

It is thus extremely important to use a meth-
od capable of accurately computing morbidity 
and mortality data, considering the years of life 
lost by the population to disability or death, pro-
viding relevant information for priority-setting 
and the development of policies focused on the 
prevention, control, and monitoring of injuries 
from external causes.

The Global Burden of Disease study was de-
veloped in this context as part of a large world 
health assessment by Murray & Lopez 3 that in-
troduced the indicator called DALY (disability-
adjusted life year). This indicator is the sum of 
two components: (1) YLL; years of life lost and (2) 
YLD; years lived with disability. Years of life lost 
to diseases, injuries, and sequelae are estimat-
ed by clinical and epidemiological parameters: 
incidence, prevalence, case-fatality, remission, 

duration, and proportion of cases treated. Dis-
eases and sequelae, in turn, are subdivided into 
three major analytical groups: I – Communicable 
diseases, maternal/perinatal conditions, and nu-
tritional conditions; II – Noncommunicable dis-
eases; and III – External causes.

According to the Global Burden of Disease 
study held in 2010 1, approximately three hun-
dred million years of life were lost due to injuries 
from external causes, representing 11% of all es-
timated DALYs in the world. 

Brazil has conducted two editions of the 
Global Burden of Disease study, the first with es-
timates for the reference period of 1998 (Gadelha 
AMJ, Leite IC, Valente JG, Schramm JMA, Portela 
MC, Campos MR, et al. Relatório Final do Projeto 
Estimativa da Carga de Doenças do Brasil, 1998. 
Rio de Janeiro: Escola Nacional de Saúde Pública 
Sergio Arouca, Fundação Oswaldo Cruz; 2002) 
and the most current one for the year 2008 (Leite 
IC, coordinator. Relatório Final. Carga de Doen-
ças do Brasil, 2008. Rio de Janeiro: Escola Nacio-
nal de Saúde Pública Sergio Arouca, Fundação 
Oswaldo Cruz/Núcleo de Pesquisa em Métodos 
Aplicados aos Estudos de Carga Global de Doen-
ça; 2013). The aim of the current article is to pres-
ent the profile on burden of disease from external 
causes, according to age bracket, sex, and major 
geographic regions of the country.

Material and methods

This article is nested in the study Global Burden 
of Disease-Brazil 2008, using the methodology 
proposed by Murray & Lopez 3 to estimate bur-
den of disease, with some specificities described 
below.

Since the DALY indicator consists of the sum 
of the components of mortality (YLL) and mor-
bidity (YLD), different procedures were neces-
sary to generate them. Both estimates consid-
ered the three-year period including 2007, 2008,  
and 2009.

To elaborate YLL, information on deaths was 
obtained from the Mortality Information Sys-
tem (SIM) for the reference period, and life ex-
pectancy by sex and age bracket was used in the 
estimation methodology presented in the report 
Global Burden of Disease-Brazil 2008 (Leite IC, 
coordinator. Relatório Final. Carga de Doenças 
do Brasil, 2008. Rio de Janeiro: Escola Nacional de 
Saúde Pública Sergio Arouca, Fundação Oswaldo 
Cruz/Núcleo de Pesquisa em Métodos Aplicados 
aos Estudos de Carga Global de Doença; 2013).

Construction of the YLD indicator used data 
from the Hospital Information System of the Bra-
zilian Unified National Health System (SIH/SUS). 
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Social-demographic and diagnostic information 
was used to disaggregate parameters measured 
for hospitalizations during the reference period, 
excluding deaths. Since the SIH/SUS database 
only covers hospitalizations in the public sec-
tor, the coverage factor for the Unified National 
Health System from the year 2008 was applied 
to estimate the number of hospitalizations in 
the private sector 5. In addition, the SIH/SUS 
only generates data on hospitalizations, which 
would tend to skew calculations of YLD, since it is 
known empirically that many victims of external 
causes are treated in emergency services without 
being hospitalized 6.

In order to improve calculation of YLD, in-
formation was used on victims of accidents and 
violence treated in emergency services, without 
the need for hospitalization. We used the instru-
ment entitled Surveillance of Violence and Acci-
dents (VIVA) in sentinel urgency and emergency 
care services 7. Only 9.6% of all cases involving 
external causes were admitted to hospital, ac-
cording to VIVA-2009 7. This suggests that us-
ing data on hospitalizations from the SIH/SUS 
database computes only one out of ten cases 
of external causes that require medical care, 
that is, by calculating YLD without considering 
cases of emergency care, only 10% of all cases  
are tabulated.

Data from VIVA-2009 7 were thus used to es-
timate inflation factors for emergency care in 
relation to hospitalization from external causes, 
through logistic regression models. The models 
were adjusted to allow calculating inflation fac-
tors (according to the inverse of the predicted 
proportion of hospitalizations from a specific ex-
ternal cause). A model was adjusted for each of 
the most frequent external causes, namely: “road 
traffic accidents”, falls, burns, assault, “other 
causes”, and “all causes”. The response variable 
used in the model was “hospitalization” (yes or 
no). The model included the following explana-
tory variables: geographic region of residence, 
gender, age bracket, and five categories of inju-
ries available in VIVA-2009 7. For goodness of fit, 
we calculated the overall proportion of correct 
classifications for each model. This value varied 
from 77.1% (model for “IIIA03 – falls”) to 56.6% 
(model for “IIIB02 – homicide and violence”) 8. 
The causes with the highest inflation factor are 
considered less serious, generating a large num-
ber of treatments and fewer hospital admissions 
than the other causes. These results are shown in 
detail in the manual for strategies to estimate ex-
ternal causes in Global Burden of Disease-Brazil 
2008 8.

The inflation factors for emergency treat-
ments according to the regression model in the 

current study were based on only five categories 
of injuries, as available in VIVA-2009 7. The inter-
national methodology for estimating the burden 
of external causes is based on 32 categories of in-
juries, so a correction was necessary. The strategy 
we adopted was to generate an intermediate fac-
tor combining the regression models obtained 
in the current study with those developed by 
Mathers et al. 9 in an Australian study that follows 
the international parameters.

Both the deaths and hospitalizations whose 
diagnoses belonged to the group of events of 
undetermined intent (Y10-Y34), which the Glob-
al Burden of Disease study refers to as garbage 
codes, were redistributed proportionally by State 
of Brazil, gender, age bracket, and 32 categories 
of injuries from the classification used by Murray 
& Lopez 3.

A 3% discount rate was used, and no weight-
ing factor was used for age. 

As for ethical issues, all the databases were 
obtained for the years 2007 to 2009 directly from 
the website of the Information Technology De-
partment of the Unified National Health System 
(DATASUS), except for VIVA-2009, provided by 
the Department for Health Situation Analysis of 
the Brazilian Ministry of Health, after a term of 
concession and confidentiality was signed by the 
coordinator of the Global Burden of Disease Proj-
ect, with subsequent approval by the Institution-
al Review Board of the Sergio Arouca National 
School of Public Health – ENSP/Fiocruz (CAAE: 
0054.0.031.000-11).

Results

In 2008, there were an estimated 195 DALYs 
per 100 thousand inhabitants in Brazil from all 
causes. Of this total, 19 were specific to injuries 
from external causes, representing 10% of the 
country’s total estimated burden of disease. We 
now present the results separately for YLLs, YLDs, 
and DALYs, stratified by geographic region, gen-
der, and age bracket.

Analysis by geographic region

In Brazil, for both sexes and all age brackets, 
injuries from unintentional causes represent a 
slightly higher proportion than those from in-
tentional causes among all DALYs from external 
causes (53.8% and 46.2%, respectively). How-
ever, the category homicide and violence had 
by far the largest share of years of life lost, ac-
counting for 38.8% of the total burden of disease 
related to injuries from external causes. Road 
traffic accidents were the second leading cause, 
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with 29.1% of the total, followed by other unin-
tentional causes (9.5%) and falls (8.3%) (Table 
1; Figure 1).

There was no important variation in the dis-
tribution of DALYs among the country’s differ-
ent regions, with 18 DALYs per 100 thousand in-
habitants in the Southeast and 21 DALYs per 100 
thousand in the Central West. In the North and 
Northeast, intentional injuries showed the larg-
est share of all DALYs from external causes, com-
prising 50.2% and 52.8%, respectively, of all years 
of life lost due to external causes. The opposite 
pattern was seen in the South (42%) and South-
east (42.7%). The categories “homicide and vio-
lence” and “road traffic accidents” were the two 
leading causes of DALYs in all regions of Brazil. 
The former group was particularly evident in the 
North and Northeast, where violence accounted 
for 43.9% and 46.6% of DALYs. In the South, Cen-
tral West, and Southeast, road traffic accidents 
accounted respectively for 30.1%, 32.8%, and 
32.7% of all DALYs for this group. Interestingly, 
DALYs from falls appeared most in the Southeast 
(11.7%) and South (9.2%). DALYs from drown-
ing were also important, especially in the North 
and Northeast, with 6.7% and 5.8% of the total, 
respectively (Table 1).

As with DALYs, the distribution of YLLs (mor-
tality component) showed no major regional 
variation, ranging from 15 per 100 thousand in-
habitants in the Southeast to 19 in the Central 
West. Considering all groups of external causes, 
YLLs accounted for the largest share of DALYs 
(88.3%), except for injuries from falls, in which 
YLDs (morbidity component) was the greatest 
(52.3%), as shown in Figure 1.

Thus, as expected, YLLs followed the same 
pattern identified for DALYs, with mainly in-
tentional external causes (51.7%), in which “ho-
micide and violence” showed the largest share 
(43.4%). Road traffic accidents (31.2%) and sui-
cide and self-inflicted injuries (7.8%) were the 
second and third leading external causes of YLLs 
(Table 2). Meanwhile, YLDs involved mainly un-
intentional external causes (95.4%), in which oth-
er unintentional causes were the most common 
group (37.8%), especially in the North (59.9%) 
and Northeast (54.6%). The exception was in the 
South and Southeast, where falls were the leading 
external cause, with 41.3% and 44.4% of YLDs, 
respectively (Table 3).

Analysis by gender

There was an important variation in the distribu-
tion of DALYs between genders. Men showed five 
times more DALYs than women (31 and 6 per 100 
thousand, respectively).

In men, unintentional and intentional causes 
showed equal shares of all DALYs in Brazil, with 
homicide and violence (43%) and road traffic ac-
cidents (28.3%) as the leading external causes. 
This basic distribution was maintained after 
stratifying by geographic region, while in the 
Northeast homicide and violence accounted for 
more than half of all DALYs in men (51%) (Table 
1). When ranking the categories, YLLs showed the 
same pattern as for DALYs, as expected (Table 2). 
However, in the breakdown of YLDs, falls (36.3%) 
were the most common cause, followed by other 
unintentional causes (35.9%) (Table 3).

In women, the largest share of DALYs in Bra-
zil involved unintentional causes (72.2%), and as 
opposed to men, road traffic accidents (31.2%) 
and homicide and violence (18.9%) were the two 
leading external causes of DALYs, in that order. 
However, this pattern varied between geographic 
regions. The amount of DALYs related to falls ex-
ceeded that for “homicide and violence” in the 
South and Southeast, accounting for 16.1% and 
20.3% of all DALYs, respectively (Table 1). As seen 
in men, YLLs in women also followed the distri-
bution of DALYs (Table 2). The leading causes of 
YLDs were other unintentional causes (35.9%) 
and falls (39%) (Table 3).

Analysis by age bracket

As for age distribution of DALYs from exter-
nal causes, the largest bracket was 15-29 years, 
with 44.4% of years of life lost, followed by the 
30-44-year bracket, with 26.8% (Figure 2). This 
pattern appeared in both intentional and unin-
tentional causes. Interestingly, however, there 
was a high concentration of years of life lost in 
the group of intentional causes in the 15-44-year 
bracket, including 86% of DALYs from intention-
al causes as compared to 59% from unintentional 
causes (Figures 3 and 4).

Stratification by gender in the age group 
showed a higher share of men in all age brackets, 
especially for intentional causes in men 15 to 29 
years of age. Meanwhile, there was a higher share 
of women in the under-15 and 60-and-over age 
brackets (Figures 3 and 4)

Considering all age brackets, DALYs from 
unintentional injuries accounted for ten times 
more YLDs when compared to intentional inju-
ries (20% and 2%, respectively). For both groups 
of causes, YLDs were higher in the under-15 and 
60-and-over age brackets (Figures 1 and 2).
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Table 1

Distribution of DALYs (disability-adjusted life years) from external causes according to gender and geographic region.  

Brazil, 2008.

External causes North Northeast Southeast South Central West Brazil

% % % % % %

Men

III DALYs per 100,000 inhabitants (n) 3,064 3,257 2,961 3,195 3,576 3,131

III (%) 100.0 100.0 100.0 100.0 100.0 100.0

IIIA01 road traffic accidents 23.9 25.0 30.1 32.7 31.7 28.6

IIIA02 accidental poisoning 0.4 0.2 0.3 0.3 0.4 0.3

IIIA03 falls 4.6 3.5 9.7 7.6 5.8 6.9

IIIA04 burns and frostbite 0.5 0.7 1.1 1.3 0.8 0.9

IIIA05 drowning 6.3 5.7 4.0 4.1 4.0 4.7

IIIA06 other unintentional causes 9.9 7.9 7.6 8.2 8.8 8.1

IIIA07 complications of medical care 0.2 0.4 0.8 0.3 0.3 0.5

IIIB01 suicide and self-inflicted injuries 6.0 5.5 6.2 9.7 6.8 6.5

IIIB02 homicide and violence 48.3 51.0 39.2 35.5 41.4 43.0

IIIB03 legal intervention and war 0.03 0.1 1.1 0.2 0.1 0.5

Total unintentional (sum of IIIA) 45.7 43.4 53.6 54.6 51.7 50.0

Total intentional (sum of IIIB) 54.3 56.6 46.4 45.4 48.3 50.0

Women

III DALYs per 100,000 inhabitants (n) 596 546 634 717 752 626

III (%) 100.0 100.0 100.0 100.0 100.0 100.0

IIIA01 road traffic accidents 31.4 29.0 30.2 33.4 37.5 31.2

IIIA02 accidental poisoning 0.9 0.6 0.6 0.6 0.5 0.6

IIIA03 falls 8.3 9.3 20.3 16.1 11.2 15.3

IIIA04 burns and frostbite 1.5 2.3 2.5 2.6 1.6 2.3

IIIA05 drowning 8.6 6.0 2.7 2.8 3.2 4.0

IIIA06 other unintentional causes 20.3 19.7 14.4 16.4 16.5 16.6

IIIA07 complications of medical care 0.6 2.2 3.0 1.2 1.6 2.2

IIIB01 suicide and self-inflicted injuries 7.6 9.2 8.4 10.8 8.6 8.9

IIIB02 homicide and violence 20.8 21.7 17.9 16.0 19.4 18.9

IIIB03 legal intervention and war 0.1 0.0 0.0 0.0 0.0 0.0

Total unintentional (sum of IIIA) 71.5 69.1 73.7 73.1 72.1 72.2

Total intentional (sum of IIIB) 28.5 30.9 26.3 26.9 27.9 27.8

Both sexes

III(n) DALYs per 100,000 inhabitants (n) 1,846 1,877 1,769 1,939 2,151 1,857

III(%) 100.0 100.0 100.0 100.0 100.0 100.0

IIIA01 road traffic accidents 25.1 25.6 30.1 32.8 32.7 29.1

IIIA02 accidental poisoning 0.4 0.3 0.3 0.3 0.4 0.3

IIIA03 falls 5.2 4.4 11.7 9.2 6.8 8.3

IIIA04 burns and frostbite 0.6 0.9 1.3 1.6 0.9 1.2

IIIA05 drowning 6.7 5.8 3.8 3.9 3.9 4.6

IIIA06 other unintentional causes 11.5 9.6 8.9 9.7 10.1 9.5

IIIA07 complications of medical care 0.2 0.7 1.2 0.5 0.5 0.8

IIIB01 suicide and self-inflicted injuries 6.2 6.0 6.6 9.9 7.1 6.9

IIIB02 homicide and violence 43.9 46.6 35.3 31.9 37.5 38.8

IIIB03 legal intervention and war 0.0 0.1 0.9 0.1 0.1 0.4

Total unintentional (sum of IIIA) 49.8 47.2 57.3 58.0 55.3 53.8

Total intentional (sum of IIIB) 50.2 52.8 42.7 42.0 44.7 46.2
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Figure 1

Distribution of YLLs, YLDs, and gender according to groups of external causes. Brazil, 2008.

DALYs: disability-adjusted life years; YLDs: years lived with disability; YLLs: years of life lost.

Discussion

Summary of findings

In Brazil, injuries from external causes in 2008 
accounted for some 10% of the estimated global 
burden of disease. The sex ratio (male-to-female) 
was 4.8 for DALYs, with a higher predominance of 
unintentional causes in women and 15-29 years 
as the predominant age bracket. For YLLs, the 
proportions of unintentional causes (48%) and in-
tentional causes (52%) were balanced. For YLDs, 
unintentional causes predominated, with 95%. 
The share of YLLs in DALYs was 90%. The cause 

with the highest proportion of YLLs was homicide 
and violence (43.4%), followed by road traffic ac-
cidents (31.2%). Falls showed the highest share of 
YLDs (36.3%). 

There was no significant variation in the dis-
tribution of DALYs in the different regions of the 
country, but there was a difference in the ranking 
of causes. The South and Southeast had the high-
est shares of falls and road traffic accidents, while 
the North and Northeast lost more years due to 
homicide and violence.
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Table 2

Distribution of YLLs (years of life lost) from external causes according to gender and geographic region. Brazil, 2008.

External causes North Northeast Southeast South Central West Brazil

% % % % % %

Men

III YLLs per 100,000 

inhabitants (n)

2,819 3,060 2,633 2,868 3,268 2,848

III (%) 100.0 100.0 100.0 100.0 100.0 100.0

IIIA01 road traffic accidents 25.4 25.6 31.5 35.3 33.7 30.0

IIIA02 accidental poisoning 0.2 0.2 0.3 0.2 0.4 0.3

IIIA03 falls 2.7 2.3 5.6 3.7 3.5 3.9

IIIA04 burns and frostbite 0.4 0.5 0.7 0.9 0.6 0.6

IIIA05 drowning 6.9 6.1 4.5 4.6 4.4 5.2

IIIA06 other unintentional 

causes

5.8 5.1 5.5 4.9 5.3 5.3

IIIA07 complications of 

medical care 

0.2 0.3 0.3 0.1 0.2 0.3

IIIB01 suicide and self-inflicted 

injuries

6.3 5.8 6.9 10.8 7.4 7.1

IIIB02 homicide and violence 52.1 54.0 43.4 39.3 44.5 46.8

IIIB03 legal intervention and 

war 

0.0 0.1 1.2 0.2 0.1 0.6

Total unintentional (sum of IIIA) 41.5 40.1 48.4 49.8 48.0 45.5

Total intentional (sum of IIIB) 58.5 59.9 51.6 50.2 52.0 54.5

Women

III YLLs per 100,000 

inhabitants (n)

457 435 463 533 599 475

III (%) 100.0 100.0 100.0 100.0 100.0 100.0

IIIA01 road traffic accidents 39.2 34.3 37.4 42.6 45.3 38.3

IIIA02 accidental poisoning 0.8 0.6 0.7 0.6 0.6 0.7

IIIA03 falls 4.2 5.6 10.0 7.3 6.1 7.7

IIIA04 burns and frostbite 1.5 2.0 1.8 1.7 1.4 1.8

IIIA05 drowning 11.2 7.5 3.7 3.7 4.0 5.3

IIIA06 other unintentional 

causes

6.5 9.4 9.6 7.8 6.9 8.8

IIIA07 complications of 

medical care 

0.7 2.4 2.3 1.0 1.2 1.9

IIIB01 suicide and self-inflicted 

injuries

9.5 11.5 11.2 14.3 10.7 11.6

IIIB02 homicide and violence 26.3 26.7 23.4 20.9 23.9 24.1

IIIB03 legal intervention  

and war 

0.1 0.0 0.0 0.0 0.0 0.0

Total unintentional (sum of IIIA) 64.1 61.9 65.4 64.8 65.4 64.3

Total intentional (sum of IIIB) 35.9 38.1 34.6 35.2 34.6 35.7

(continues)
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Table 2 (continued)

External causes North Northeast Southeast South Central West Brazil

% % % % % %

Both sexes

III YLLs per 100,000 

inhabitants (n)

1,652 1,724 1,521 1,684 1,922 1,641

III (%) 100.0 100.0 100.0 100.0 100.0 100.0

IIIA01 road traffic accidents 27.3 26.7 32.4 36.5 35.5 31.2

IIIA02 accidental poisoning 0.3 0.3 0.3 0.3 0.4 0.3

IIIA03 falls 2.9 2.7 6.3 4.3 3.9 4.5

IIIA04 burns and frostbite 0.5 0.7 0.8 1.0 0.7 0.8

IIIA05 drowning 7.5 6.3 4.4 4.4 4.3 5.2

IIIA06 other unintentional 

causes

5.9 5.6 6.1 5.3 5.6 5.8

IIIA07 complications of 

medical care 

0.2 0.6 0.6 0.3 0.4 0.5

IIIB01 suicide and self-inflicted 

injuries

6.7 6.5 7.6 11.3 7.9 7.8

IIIB02 homicide and violence 48.6 50.4 40.3 36.3 41.2 43.4

IIIB03 legal intervention and 

war 

0.0 0.1 1.0 0.1 0.1 0.5

Total unintentional (sum of IIIA) 44.6 42.9 51.1 52.2 50.7 48.3

Total intentional (sum of IIIB) 55.4 57.1 48.9 47.8 49.3 51.7

Results in the context of previous
international research

Injuries from external causes accounted for 11% 
of the estimated global burden of disease for the 
year 2010 10, consistent with the current study’s 
findings (10%).

In Brazil, homicide and violence were the 
leading causes of years of life lost to external 
causes in 2008 (38.8%), especially in the North 
(43.9%) and Northeast (46.6%). This pattern dif-
fers from international studies, which in 2010 
showed these causes in fourth place among DA-
LY from external causes (9.2%), following road 
traffic accidents (27.3%), suicide (13.3%), and 
falls (12.8%) 10. The large number of homicides in 
North and Northeast Brazil is a recent phenom-
enon. From 2000 and 2010, the homicide rates in 
the two regions increased respectively from 34.2 
and 34 to 45.8 and 55.7 per 100 thousand inhabit-
ants, an increase of 33.6% and 64%. Meanwhile, 
the opposite pattern was seen in the Southeast 
region, where the homicide rate dropped from 
58.9 to 19.9 per 100 thousand inhabitants, a de-
crease of 66% 11. Among the factors that may 
have contributed to this reversal, Waiselfisz 11 
highlights the following: (1) the emergence of 
economic hubs unaccompanied by adequate 
public security policies, thereby facilitating a rise 

in crime; (2) the national public security policy in 
1999 and the national security fund established 
in January 2001, which ensured the transfer of 
funds to equip law enforcement in the State capi-
tals and metropolitan areas; and (3) the decrease 
in underreporting in various regions of the coun-
try. However, despite the undeniable decreases 
in homicide rates in the Southeast, the current 
study showed that homicides still represented 
the largest share of DALYs from external causes. 
In addition, in all regions of Brazil, the crude 
DALY rates from homicides and violence were 
extremely high, well above those in the world as 
a whole 10.

In the current study, road traffic accidents 
ranked second among DALYs from external 
causes, considering both sexes and all age brack-
ets in all regions of the country, while ranking 
first in the South. For the world as a whole, road 
traffic accidents led the list of external causes in 
2010 (27.3%) 9. The World Health Organization 
estimates that 1.24 million persons die from road 
traffic accidents per year, as the leading cause of 
death among young people 15 to 29 years of age 
11. Road traffic accidents hit poor countries the 
hardest. While the world mortality rate from road 
traffic accidents is 18 per 100 thousand inhabit-
ants, the figure increases to 20.1 in medium-in-
come countries and drops to 8.7 in high-income 
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Table 3

Distribution of YLDs (years lived with disability) from external causes according to gender and geographic region. Brazil, 2008.

External causes North Northeast Southeast South Central West Brazil

% % % % % %

Men

III YLDs per 100,000 inhabitants (n) 246 197 328 329 307 283

III (%) 100.0 100.0 100.0 100.0 100.0 100.0

IIIA01 road traffic accidents 6.8 15.2 18.8 9.8 10.7 15.1

IIIA02 accidental poisoning 1.7 0.3 0.2 0.6 0.3 0.4

IIIA03 falls 26.7 23.3 42.3 41.1 30.9 36.3

IIIA04 burns and frostbite 1.6 3.1 4.2 5.3 3.3 3.9

IIIA05 drowning 0.0 0.2 0.1 0.0 0.0 0.1

IIIA06 other unintentional causes 56.6 51.4 24.6 37.5 45.4 35.9

IIIA07 complications of medical care 0.3 1.5 4.6 1.9 0.9 2.9

IIIB01 suicide and self-inflicted injuries 2.1 0.4 0.4 0.6 0.3 0.5

IIIB02 homicide and violence 4.2 4.7 4.8 3.1 8.3 4.7

IIIB03 legal intervention and war 0.0 0.0 0.0 0.1 0.0 0.0

Total unintentional (sum of IIIA) 93.6 94.9 94.8 96.2 91.5 94.7

Total intentional (sum of IIIB) 6.4 5.1 5.2 3.8 8.5 5.3

Women

III YLDs per 100,000 inhabitants (n) 138 111 171 184 153 152

III (%) 100.0 100.0 100.0 100.0 100.0 100.0

IIIA01 road traffic accidents 5.4 8.0 10.9 6.6 7.0 8.9

IIIA02 accidental poisoning 1.2 0.3 0.4 0.6 0.3 0.5

IIIA03 falls 22.1 23.6 48.2 41.7 31.0 39.0

IIIA04 burns and frostbite 1.4 3.7 4.4 5.3 2.2 4.0

IIIA05 drowning 0.0 0.2 0.0 0.1 0.0 0.1

IIIA06 other unintentional causes 65.9 60.2 27.4 41.2 54.3 41.2

IIIA07 complications of medical care 0.1 1.4 4.9 1.9 3.4 3.2

IIIB01 suicide and self-inflicted injuries 1.4 0.2 0.9 0.7 0.2 0.7

IIIB02 homicide and violence 2.5 2.3 2.9 1.9 1.4 2.5

IIIB03 legal intervention and war 0.0 0.0 0.0 0.1 0.0 0.0

Total unintentional (sum of IIIA) 96.0 97.5 96.2 97.3 98.3 96.8

Total intentional (sum of IIIB) 4.0 2.5 3.8 2.7 1.7 3.2

Both sexes

III YLDs per 100,000 inhabitants (n) 193 153 248 255 229 217

III (%) 100.0 100.0 100.0 100.0 100.0 100.0

IIIA01 road traffic accidents 6.3 12.6 16.0 8.6 9.4 12.9

IIIA02 accidental poisoning 1.5 0.3 0.3 0.6 0.3 0.4

IIIA03 falls 25.0 23.4 44.4 41.3 30.9 37.3

IIIA04 burns and frostbite 1.5 3.3 4.3 5.3 2.9 4.0

IIIA05 drowning 0.0 0.2 0.1 0.0 0.0 0.1

IIIA06 other unintentional causes 59.9 54.6 25.6 38.9 48.4 37.8

IIIA07 complications of medical care 0.2 1.4 4.7 1.9 1.7 3.0

IIIB01 suicide and self-inflicted injuries 1.9 0.3 0.5 0.7 0.3 0.6

IIIB02 homicide and violence 3.6 3.8 4.1 2.7 6.0 3.9

IIIB03 legal intervention and war 0.0 0.0 0.0 0.1 0.0 0.0

Total unintentional (sum of IIIA) 94.5 95.9 95.3 96.6 93.8 95.4

Total intentional (sum of IIIB) 5.5 4.1 4.7 3.4 6.2 4.6
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countries 12. In 2009, only 28 countries had leg-
islation that adequately regulated the five essen-
tial measures for preventing motor vehicle ac-
cidents, namely speed control, control of alcohol 
use by drivers, use of helmets by motorcyclists, 
use of seatbelts, and use of infant safety seats 
in automobiles 12. In 2010, the United Nations 
declared 2011-2020 as the Decade of Action for 
Road Safety 13. The goal is to save five million lives 
during this period. The proposed action plan is 
divided into five main interventions: strengthen-
ing management, investment in roadway infra-
structure, vehicle safety, traffic user behavior and 
safety, and pre-hospital and in-hospital trauma 

care 13. In Brazil, important measures to deal with 
this problem feature the enactment of the Na-
tional Traffic Code in 1998 14 and the Lei Seca (or 
“Dry Law”, enforcing stricter control on drinking 
and driving) 15, which entered into force ten years 
later, in 2008, both aimed at decreasing hospital-
izations and deaths 16. Despite these measures, a 
recent report 17 showed that morbidity and mor-
tality from road traffic accidents have increased 
systematically since 1980, fueled mainly by the 
increase in the country’s motorcycle fleet. Ac-
cording to the same report, from 2001 and 2011, 
the mortality rates from these events decreased 
in all regions of Brazil except the Central West, 

Figure 2

Distribution of YLLs, YLDs, and age brackets among groups of intentional and unintentional external causes. Brazil, 2008.

DALYs: disability-adjusted life years; YLDs: years lived with disability; YLLs: years of life lost.
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Figure 3

Distribution of YLLs, YLDs, and gender according to age bracket among groups of intentional external causes. Brazil, 2008.

DALYs: disability-adjusted life years; YLDs: years lived with disability; YLLs: years of life lost.

North, and Northeast, where they increased by 
2.9%, 14.3%, and 21.1%, respectively. In the cur-
rent study, the North and Northeast were the re-
gions with the lowest traffic accident rates, both 
as the proportion of external causes (25.1 and 
25.6%, respectively) and as crude DALY rates (463 
and 480 DALYs per 100 thousand inhabitants, re-
spectively), a situation that could change if the 
mortality rates continue to grow there.

In the current study, falls accounted for 
the fourth leading share of DALYs from exter-
nal causes and the third among unintentional 
causes. Worldwide, falls are the second leading 
cause of death from unintentional injuries 1.  

Falls are the most common unintentional injury 
among children and the elderly. Agran et al. 18 
found that falls were the main mechanism of 
trauma in children up to 3 years of age. For both 
children and the elderly, most falls occur at home 
19. In Brazil, a cohort study of 1,667 elderly living 
in the city of São Paulo showed that 30% suffered 
falls at least once a year 20. Factors associated 
with falls in the elderly include sedentary living, 
poor self-rated health, older age bracket, number 
of self-reported continuous-use medications, liv-
ing at home, and income less than or equal to the 
minimum wage, among others 21,22. The higher 
percentage of DALYs from falls in the South and 
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Figure 4

Distribution of YLLs, YLDs, and gender according to age bracket among groups of unintentional external causes. Brazil, 2008.

DALYs: disability-adjusted life years; YLDs: years lived with disability; YLLs: years of life lost.

Southeast of Brazil could be explained by the 
demographic profile of these two regions, with 
a higher concentration of elderly individuals 23. 
The higher share of falls among women was also 
expected, since both life expectancy and preva-
lence of chronic illnesses are higher in females 24. 

In Brazil, suicide did not play a major role 
in DALYs from external causes in 2008, ranking 
fifth, unlike the world as a whole where it ranked 
second from external causes (13.3%) in 2010 10. 
In the South and Central West of Brazil, suicides 
were more prominent, both in terms of the crude 
rate (193 and 153 DALYs per 100 thousand in-

habitants, respectively) and in the share of DALYs 
from external causes (9.9% and 7.1%), according 
to the literature on mortality analysis 24. How-
ever, the current study only disaggregated the 
analysis down to the regional level, thus prevent-
ing a more in-depth understanding of the phe-
nomenon. Recent studies point to high suicide 
rates in certain Brazilian municipalities (coun-
ties), especially those with ethnic minorities such 
as indigenous communities 25,26. 

As for differences by gender, in all groups of 
external causes, men showed far higher crude 
DALY rates than women according to the Brazil-
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ian literature analyzing morbidity and mortality 
rates 26,27. Studies indicate that the systematic 
rise in external causes in recent decades involved 
mainly men, while the mortality rates from these 
injuries have remained virtually stable in women 
since the 1980s 26,28. There is well-known over-
mortality among men for all underlying causes 
and age groups in the external causes group, 
resulting in relatively higher life expectancy in 
women 27. In Brazil, an important proposal for 
dealing with this situation was the National Pol-
icy for Comprehensive Healthcare for Men 29, 
the aim of which is to upgrade healthcare for the 
male population, from the perspective of lines 
of comprehensive care. Briefly, the policy aims 
to favorably impact morbidity and mortality, in-
creasing life expectancy and quality of life in the 
male population.

According to this study’s findings, 71% of the 
total burden of disease related to injuries in Brazil 
affects individuals in the 15 to 44-year age brack-
et. The proportion increases to 85% for intention-
al injuries. By mainly affecting working-age indi-
viduals, external causes take a heavy toll on fam-
ily budgets. Aeron-Thomas et al. 30 even observed 
a drop in food consumption among family mem-
bers of victims. In poorer countries like Vietnam, 
90.0% of the expenses for treating injuries from ex-
ternal causes are born by the victims or their fam-
ilies, corresponding to seven months of work 31.  
In Canada, injuries cost 19.8 billion dollars in 
2004, a year in which 13,667 persons died and 
more than 60 thousand were partially disabled 
from injuries. In the United States, medical ex-
penditures related to injuries remained constant 
from 1985 to 2000 and were estimated at 117 bil-
lion dollars, accounting for 10.3% of all medical 
expenses in the country 32. In São Paulo State, 
Brazil, Mesquita Filho & Mello Jorge 33 analyzed 
hospitalizations in the Unified National Health 
System (SUS) in the year 2000 and found that al-
though injuries from external causes accounted 
for fewer than 10% of all admissions and showed 
shorter mean length-of-stay when compared to 
natural causes, the cost of treating their sequelae 
was higher (both for medical expenses and cost 
of hospitalization per day), and that patients who 
died showed three times higher expenditures 
than those who were discharged.

Analysis of risk factors related to burden of 
disease in the Global Burden of Disease-2010 
study shows that of all DALYs related to exter-
nal causes worldwide, 11.5% are attributed to 
alcohol abuse, 8.5% to occupational risks, and 
2.8% to intimate partner violence 1. In Brazil, a 
study of victims of injuries treated at a university 
hospital in Minas Gerais State found that blood 
tests for alcohol were positive in 31.8% of cases, 

with the following breakdown by specific causes: 
physical assault (57.1%), road traffic accidents 
(29.3%), and falls (18.2%) 34. In the attempt to re-
duce years of life lost from external causes, vari-
ous preventive strategies have proven efficient 
in different countries 35. The Brazilian Ministry 
of Health, through the National Policy to Reduce 
Morbidity and Mortality from Accidents and Vio-
lence 36, assumed an official commitment to act 
to reduce lesions from external causes, through 
both the prevention of injuries and the treatment 
of sequelae. The policy’s various developments 
feature the VIVA-2009 survey 7, implemented in 
the National Health System in 2006 and which 
serves as one of the sources for calculating YLDs, 
as presented in this article. 

Strengths and limitations of the study

DALY is an extremely useful indicator for analyz-
ing the profile of injuries from external causes. 
The absolute numbers for morbidity and mor-
tality available in the databases are incapable of 
correctly measuring the impact of such injuries 
for society. DALY aggregates information on mor-
tality and morbidity, in the latter case consider-
ing data on hospitalizations, use of emergency 
services, and the severity of sequelae. DALY is 
thus capable of better demonstrating the pro-
file of injuries from external causes within the 
demographic and epidemiological transition 37.  
Thus, although injuries from external causes rep-
resented 12.6% of all deaths in Brazil in 2008, in 
terms of burden of disease these events covered 
17% of the years of life lost during that same year. 
This discrepancy is also due to the fact that exter-
nal causes mainly affect young individuals, tak-
ing a heavy toll on healthy years of life. Finally, 
considering differences in the construction of the 
methodology, it is an internationally comparable 
indicator.

However, the methodology for the construc-
tion of DALY presents some weaknesses, given 
the limitations of the available databases. When 
possible, indirect techniques were used to cor-
rect the data: (1) For example, there is no peri-
odically fed national database on emergency 
medical care. This problem was solved by using 
data from the VIVA-2009 survey 7 on the search 
for emergency care. Still, these data do not have 
a nationwide scope, and only include data from 
Brazil’s State capitals; (2) Data from the Hospi-
tal Information System of the Unified National 
Health System (SIH/SUS), used to estimate hos-
pitalizations, do not include the private sector. 
It was thus necessary to use an SUS correction 
factor 8, which needs to be improved, given the 
complexity of the range of hospital procedures; 
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(3) The Mortality Information System is known to 
suffer from under-recording 38. Even so, by con-
sensus in the literature, no methods are used to 
correct this problem, which can underestimate 
the results 39.

Implications for practice and research

Construction of the DALY indicator involves a 
process of estimating dynamic diseases and in-
juries, requiring that the strategies employed in 
its execution undergo constant improvement. 
Therefore, studies on global burden of disease 
3,40 have been updated with recent publications 
on methodological refinements and updates of 

results 41,42. Thus, time trend assessments of the 
profiles resulting from the parameters should be 
performed with caution. 

From the perspective of incorporating new 
developments, we suggest investing in cost-ef-
fectiveness studies that evaluate the impact of 
different health interventions in light of the bur-
den of disease profile. Another important pos-
sibility is the identification of risk factors that 
account for a significant share of the burden of 
disease from external causes. We further suggest 
studying the evolution of burden of disease based 
on the comparison of the studies from 1998 and 
2008, updating the data from the former with the 
methodology used in the latter.

Resumen

El objetivo de este artículo es estimar la carga global de 
las causas externas en el año 2008 en Brasil. La meto-
dología calcula el indicador DALY (años de vida poten-
cialmente perdidos). El YLL (años potenciales de vida 
perdidos) fue calculado siguiendo el método propuesto 
por Murray & López (1996). Sin embargo, para las YLD 
(años vividos con discapacidad) se han aplicado en-
foques metodológicos teniendo en cuenta el contexto 
brasileño. El DALY fue de 195 por cada 100 mil habi-
tantes, de ellos, 19 eran específicos de causas externas. 
El YLL estaba compuesto por un 48% de las lesiones 
intencionales y un 52% de las no intencionales. En el 
YLD, las lesiones no intencionales corresponden a 95%. 
El YLL contribuye al 90% del DALY. En el YLL, las causas 
más frecuentes fueron homicidios y la violencia (43%), 
seguida de accidentes de tráfico (31%). Las caídas son 
la mayor proporción del YLD (36%). Había una razón 
hombre, mujer de 4,8 en el DALY, y el grupo de edad 
predominante fue de 15 a 29 años. Las lesiones son pre-
venibles en general y estos resultados pueden contribuir 
a proporcionar información importante para los res-
ponsables políticos en los campos de la salud y la segu-
ridad pública.

Costo de Enfermedad; Causas Externas; Homicidio; 
Accidentes
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