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ABSTRACT 

 

 

KAIZÔ IWAKAMI BELTRÃO 

EMILIO E. DELLASOPPA 

 

This text analyzes the evolution of years of life lost (YLL) from 1980 to 2010 for the 

young and adult population of São Paulo state (Brazil) – those between 15 and 64 years 

of age - by broad groups of death causes (natural, homicide and other external causes), 

age-groups, comparing the metropolitan region and the remainder of the state in order to 

evaluate possible impacts of urbanization. For young adults, cause-specific mortality 

rates for the period 1979/2010 are also analyzed. The concept of YLL follows from a 

proposal by Arriaga, namely the temporary life expectancy (TLE), i.e., life expectancy 

between ages x and x+i. The age limit considered in this text is 65 years (not included). 

This methodological procedure minimizes the impact of mortality data of questionable 

quality at older ages. The two most striking characteristics of São Paulo YLL are the 

widening gender gap up to 2000, narrowing by 2010 and the inversion of the strong 

upward trend in the last interval considered, 2000/2010. These characteristics are shared 

by both young adults, 15 to 24 years of age and by the whole population considered, 15 

to 64 years of age. It is worth noting that this inversion is not yet observed for young 

Brazilian adults. The São Paulo drop reflects a slowing down of the growth rates for 

Brazil. 

 
 

Keywords: Years of Life Lost; gender gap; São Paulo state; Metropolitan region of São Paulo; 

Brazil; Causes of Mortality; External causes; homicides/aggressions; young adults. 
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Introduction 

 

Several statistics indicate a drop in violent deaths in specific areas of Brazil and for the 

country as a whole: years of life lost (Beltrão and Dellasoppa 2011a and 2011b), age-

specific mortality rates from health registers (Brasil 2006), intentional violent crime 

registers (Brasil 2007), young adult violent deaths (Ferreira 2005 and Waiselfisz 2011) 

among others. To observe this decline in context, it is adequate to weigh against the 

national trend from 1996 to 2010. In this case, homicide rates exhibited an upward trend 

from 1996 to 2002, interrupted in 2003 by a decrease and followed by fluctuating but 

very high homicide rates between 2005 and 2010 (see Figure 1 for gross homicide death 

rates between 1996
1
 and 2010, and Figure 2 for the corresponding index)

2
. When 

considering the Great Regions
3
, the situation is more complex: the homicide rate drop 

begins in the Southeast Region in 2003 after a plateau period, from 1999 to 2002, when 

homicide rates had stabilized around 37 deaths per 100 thousand, falling to a figure 42% 

smaller, 21.55. The Midwest starts from a lower level almost constant up to 1999, 

jumping to a slightly higher plateau up to 2007, increasing steadily up to 2009 and 

dropping in the last interval. Other regions show a steady increase since 1996. Changes 

are of different magnitudes among the regions. The increase in the three remaining 

regions (North, Northeast and South) was proportionally higher than the decrease in the 

Southeast, but because of the much larger population of the Southeast the final result for 

Brazil is the relative stability observed since 2004 in the national homicide rate. 

                                                      
†
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FIGURE 1   Cause specific mortality rate by homicide, Brazil and Regions, 

1996 - 2010

Brazil North Region Northeast Region Southeast Region South Region Mid-West Region

NOTE: Rates calculated with no corrections. Analysis should consider problems with coverage and quality information on cause of death

SOURCE: authors' calculation (see Note 15).

 

Figure 2 displays the evolution of the homicide index for Brazil and its Great Regions 

considering the index value in 1996 equal to 1. The regions present a rather 

homogeneous behavior up to the year 2000, when three different trends develop. The 

Midwest follows closely the national trend up to 2007 when a steady increase appears. 

North, Northeast and South regions exhibit important increases, 100, 90 and 80% 

respectively. On the other hand, the Southeast declines 36%.  
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FIGURE 2   Cause specific mortality rate by homicide Index (1996=1), Brazil 

and Regions, 1996 - 2010

Brazil North Region Northeast Region Southeast Region South Region Mid-West Region

SOURCE: authors' calculation (see Note 15).

NOTE: Rates calculated with no corrections. Analysis should consider problems with coverage and quality information on cause of death  

 

This decline, on its turn, is the compound result of local state behaviors. In the state of 

Rio de Janeiro, the downward trend begins probably before 1997, with a temporary 

reversal between 2002 and 2003, then continuing the decline  up to 2010, when the 

homicide rate for the state is 10 per cent higher than the national rate (see Figure 3). The 

homicide rate for São Paulo increases up to 1999, then decreases to reach a plateau 

between 2007 and 2010, with the lowest state value for the region, about  half of the 

national average. The other two states, Minas Gerais and Espírito Santo present 

different behaviors: Minas Gerais displays, among the states of the region, the largest 

increase in the period, tripling the rate between 1996 and 2004, followed by a slight 

decline in the following years. On the other hand, Espírito Santo is at a much higher 

level, around 50 homicides per 100 thousand, but almost stable with increases at the 

beginning and end of the period. 

 



 

 

Figure 3 
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FIGURE 3   Cause specific mortality rate by homicide, Brazil and states of the 

Southeast Region, 1996 - 2010

Brazil Minas Gerais Espírito Santo Rio de Janeiro São Paulo

SOURCE: authors' calculation (see Note 15).
NOTE: Rates calculated with no corrections. Analysis should consider problems with coverage and quality information on cause of death  
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FIGURE 4   Cause specific mortality rate by homicide Index (1996=1), Brazil 

and states of the Southeast Region, 1996 - 2010

Brazil Minas Gerais Espírito Santo Rio de Janeiro São Paulo

SOURCE: authors' calculation (see Note 15).
NOTE: Rates calculated with no corrections. Analysis should consider problems with coverage and quality information on cause of death  

It is worth noting, though, that recent figures for Brazil are still high for international 

standards. The Global Study on Homicide (UNODC 2011c) states “… homicide rate in 

Africa and the Americas (at 17 and 16 per 100,000 population, respectively) is more 

than double the global average (6.9 per 100,000), whereas in Asia, Europe and Oceania 

(between 3 and 4 per 100,000) it is roughly half.” Considering countries individually, 



 

 

Figure 5 shows the thirty highest homicide rates per 100 thousand using Criminal 

Justice sources: countries from the Americas are denoted as red bars (Brazil in black), 

African countries as blue bars and European countries in green. Among the 30 countries 

with the highest rates, 23 are from the Americas, 6 from Africa, only 1 from Europe. 

Asian and Australian/Oceanian countries are not included among these thirty. Rankings 

using different international sources could vary accordingly. Homicide rates from health 

organizations are usually remarkably different from those originating from criminal 

justice sources (see UNODC 2011b for a comparison of the two sources). 
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SOURCE: UNODC, 2013  

 

Objectives   

This text focuses on São Paulo, the Brazilian state with the largest population, being the 

most economically important and also the one with the most significant decline in 

homicide rates, in order to shed some light on the quantification and understanding of 

this trend in the country as a whole. The present paper is a follow up on previous texts 

on the subject (Beltrão and Dellasoppa 2011a and 2011b; Dellasoppa, Bercovich and 

Arriaga 1999a and 1999b; Bercovich, Dellasoppa and Arriaga 1998), using years of life 

lost (YLL) in the context of temporary life expectancy, an indicator proposed by 



 

 

Arriaga (1984). This decision takes into account the importance of using alternative 

indicators (see Siviero, Turra and Rodrigues 2010) in order to circumvent the intrinsic 

limitations associated with the use of a single one (mortality rate is used in the vast 

majority of the literature on the subject). Gross mortality rates (GMR) are also shown, 

but restricted to young adults. 

Moreover, since violence has been historically linked to the urbanization process 

(UNODC 2011c), the analysis is broken down into three geographical areas: the 

Metropolitan region (SPMR), the country side (SPNMR - considered here as the 

complement of the metropolitan region) and the state as a whole (SP)
4
.  

The use of YLL implicitly presupposes that YLL should be the gain resulting from the 

elimination of the corresponding causes of death. This text considers three broad groups 

of causes
5
: natural, homicides and other external causes. In the case of external causes 

(in this text disaggregated as homicides and other external causes, which include traffic 

accidents), the hypothetical elimination is feasible, at least at the theoretical level, 

possibly by a set of policies separately targeting the two groups. For natural causes, it is 

necessary to separate preventable causes by type of policy (vaccination, early diagnosis 

and treatment, behavioral changes, etc.). Additionally, the aim of this text is to analyze 

YLL for the adult population of the state of São Paulo comparing the different 

geographic areas above defined: SP, SPMR and SPNMR. 

This text is part of a wider project, which in a previous phase dealt with data from 

Brazilian regions (Beltrão and Dellasoppa 2011a and 2011b). As already mentioned, the 

present phase deals with São Paulo state, the most populous state in Brazil. The YLL 

data obtained from the initial phases will be fed into a regression model with socio-

economic indicators as co-variables. The idea is to test a set of hypotheses listed in the 

literature as highly correlated with violent deaths. Results may prove useful for the 

design and evaluation of public policies in this area.  

A large group of hypotheses is found in the international literature (Aebi and Linde 

2010; Barbagli 2000; Barker 2010; Baumer 2008; Blumstein 2006; Fox 2006; Hagan 

1994; Hagerdon and Rauch 2004; Killias and Aebi 2000; Rennison and Planty 2006; 

Wallman et al. 2006; Wilkinson 2005; Zimring and Fagan 2000) to explain recent 

changes in criminality and homicide figures in several countries. No consensus can be 

verified among the authors about the capacity of these hypotheses to explain factors 



 

 

related with the evolution of criminality and homicide. Furthermore, at a comparative 

level, it must be noted that there exists profound and non transferable cultural 

differences among countries, which are synergic to the evolution of these processes: 

urban ecologies, lifestyles of young adults at risk, and social, cultural and economic 

factors (like macro-level changes in capital investment, distressed communities with 

residential segregation, racial inequalities and concentration of poverty), and the 

perception of these inequalities,  the access to goods and services (like sneakers, 

cellphones, internet and social nets) and changes in the economics and trends of use of 

illegal drugs. Another influence is the always changing geographical distribution and 

relations of power among the organizations dealing with production and distribution of 

illegal drugs.
6
 Often, the border between deaths caused by wars/guerrillas and homicide 

is not clear.
7
 

The present text comprises four sections: Objectives, Data and Methodology, Results 

and Conclusions. The section on Results is further disaggregated into sub-sections 

dealing with the two chosen indicators (YLL and GMR) and selected combinations of 

age-groups and causes of death. 

Data and Methodology 

Age-specific death rates are the basic information for the calculation of YLL. The 

former are calculated as the ratio of registered deaths and the population at risk. In 

Brazil there are two alternative sources for registered deaths: the civil registry
8
 from the 

IBGE (Brazilian Central Statistical Office) and the vital statistics
9
 from the Brazilian 

Ministry of Health. Both sources use death certificates, but the Civil Registry collects 

them from the vital registration systems operated at the various jurisdictions and the 

Ministry of Health collects them from the Health Department of each Brazilian state. 

This text uses data from the Ministry of Health with external causes further 

disaggregated as homicides and other external causes classified according to ICD
10

, 

while the IBGE uses solely a dichotomous classification of “violent/non-violent.” 

In the first two years under scrutiny, 1980 and 1991, the Ministry of Health system used 

ICD-9, and in the following two, 2000 and 2010, ICD-10. The equivalence between 

classifications was done following the Pan-American Health Organization (PAHO, 

1999) recommendations. Disaggregated data by great groups of causes exhibit only 

sparse and small oscillations, even under these changes in the classification method (see 



 

 

section on GMR for a yearly analysis of young adult mortality from 1979 to 2010). 

Using census years can then adequately represent the mortality trend. It must be noted 

that the analysis of the years previous to 1980 is unfeasible since data collection by the 

Ministry of Health system started in 1979. 

Ministry of Health data have some quality drawbacks: i) incomplete death coverage; ii) 

possible misclassification of causes of death as well as the fact that “Deaths due to 

signs, symptoms and ill-defined conditions are presented in a separate category…” 

(PAHO 1999); iii) the presence of registers with unknown age and/or sex. Due 

corrections for all these situations were described in previous papers (Beltrão and 

Dellasoppa 2011a and 2011b) and are equally used in the present text. IBGE death 

coverage estimates for each Brazilian state for 1980, 1991 and 2000 were used to deal 

with the first shortcoming. These estimates for the state of São Paulo indicated full 

coverage for 1991 and 2000 and 99/98% (respectively for males and females) for 1980. 

For the disaggregation used in this text, an upper limit
11

 for the second shortcoming was 

estimated using information contained in Mello Jorge et al. (2002a and 2002b). Beltrão 

and Dellasoppa (2011a and 2011b), analyzing information up to 2005, verified that 

completeness of age and sex information on death registers was, with almost no 

exception among the Great Regions and states, higher than 98%. This figure is 96% for 

deaths by external causes and 95% for deaths by homicides. Deaths with missing 

information on sex or age in São Paulo represent at most 0.5% of all deaths, 2.8% of 

deaths by external causes and 3.0% of deaths by homicides. Following the procedure 

defined in Beltrão and Dellasoppa (2011a and 2011b) deaths with unknown sex and age 

were proportionally distributed, in that order, according to the known distribution. 

Proportional mortality by ill-defined causes, while ICD-9 was under use, fluctuates 

around 6% with much smaller values for the SPMR: 2%. With the implementation of 

ICD-10 in 1996, there was an increase in these proportions with a concomitant 

convergence of values for SPMR and SPNMR to around 7%.  

Age-specific mortality rates for each sex were estimated for 1980, 1991, 2000 and 2010. 

Rates were also disaggregated by broad groups of causes: natural, homicides and other 

external causes. As already mentioned, besides the estimates for the state as a whole, 

separate estimates were computed for SPMR and SPNMR. To reduce the error, for each 

calendar year in the estimation, data from three consecutive years centered in the target 



 

 

year were used
12

.  The denominator was obtained from the corresponding census (IBGE 

1980, 1991, 2000 and 2010). 

Arriaga (1984) proposes as a measure of mortality variation the Temporary Life 

Expectancy (TLE), life expectancy between ages x and x+i. This proposal is useful to 

deal with the problem of unreliable information, in this case, elderly deaths vital 

statistics. Though migration can affect the TLE estimates, the overall trend is not 

influenced if the migration maintains the historical directions, as is the case in Brazil 

(Oliveira and Simões 2004).  

Years of Life Lost (YLL) between the same ages are defined as the possible maximum 

change, i.e. , the difference between the interval length, i, and the TLE
13

:  

xixi eiYLL  . 

The YLL between ages x and  x+i can be decomposed by age (in this text, 10-year age 

groups) and broad groups of causes: natural, homicides
14

  and other external causes 

(other break downs are also possible).  

Besides age-specific mortality rates, separation factors (the average number of years 

lived by those who die between two exact ages) are also used when computing YLL. 

Life tables estimated for the population of the state (Albuquerque and Senna, 2005) 

provided the separation factors for each 10-year age group and sex. As there were no 

mortality tables for the year 2010 constructed for the states, the corresponding values 

were estimated through a linear model using census years and dummies for the states as 

covariates. This last year was calibrated with the separation factor calculated for the 

mortality table constructed for Brazil as a whole (IBGE, 2010). 

Cœteris paribus, YLL should be larger for higher mortality rates and for younger age 

groups (further away from the age limit considered). Accordingly, as for adults 

mortality rates for external causes in general and for homicides in particular are 

declining functions of age, the larger gains through the elimination of those causes are 

due to the younger age group, 15 to 24.  

Results 

The following sub-sections present the values obtained for YLL considering the age 

limit of 65 years (not included). This limit was chosen since the quality of the 



 

 

information on deaths and population is less reliable after 65 years (Vasconcelos, 2004). 

Total YLL is presented first, followed by YLL due to natural causes and due to external 

causes. External causes are further divided into homicides and other causes. All 

statistics are presented for the four years under study (1980, 1991, 2000 and 2010) and 

disaggregated by 10-year age groups between 15 and 64. Considering that the time 

interval between years referred in the text are not all of the same length, all rates of 

change are annualized. The last three sub-sections analyze intra state differentials, 

gender differences, and homicides of young adults. 

Years of Life Lost (YLL)  

Figure 6 presents
15

 the YLL for males in São Paulo state.  Age group 45 to 54 is almost 

always the modal age group except in the year 2000, when the group presents a value 

slightly below that of the groups 15 to 24 and 25 to 34. Age group 55 to 64 is always the 

lowest value.  

The last two 10-year age groups exhibit a steady decrease along the whole period. The 

remaining groups present a common pattern with a maximum at 1991. For males, rates 

of change decrease in time, but are positive in the first interval 1980/1991 for the first 

three age groups, confirming the maximum at 1991, as already commented, followed by 

an accelerated decline. For the last two age groups, all rates are negative, indicating an 

accelerated decline for the whole period.  
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Results for women in São Paulo (Figure 7) are completely different from those of men, 

though with the same modal group, with no exceptions: decreasing values for all age 

groups, much smaller values than those of men and the first group with the smallest 

value.  

Rates of change for women are negative for all age groups and intervals considered, 

indicating a generalized decline of the YLL as a function of time. Rates themselves 

decrease in time, indicating an accelerated decline, with the sole exception of the 

1991/2000 interval for the third age group.   
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YLL – natural causes 

Figure 8 presents São Paulo males YLL for natural causes. The modal age-group is still 

the 45 to 54 age group, this time with no exceptions. On the other hand, the age-group 

with smaller values is again the 15 to 24. Similarly to what happened to YLL for all 

causes, there is no single pattern for the data: YLL for the last three age-groups is a 

decreasing function of time, while the first two groups present a maximum at 1991, 

mainly due to the impact of AIDS. The small trend reversal in the last interval could be 

associated with the increase of deaths with ill-defined causes (Chapter XVIII: 

Symptoms, signs and abnormal clinical and laboratory findings, not elsewhere 

classified). Mello Jorge et al. (2002b) found that 4,3% of deaths in this Chapter were 

actually by  external causes. In this text, Chapter XVIII is included in full as natural 

causes. Considering this information, the misclassification should encompass around 

0.3% of the data. 

For natural causes, rates are negative with the exception of the two youngest age groups 

for males in the first time interval. This increase, as mentioned, is due to AIDS, more 

noticeable in the SPMR  than in the interior of the state. Rates for the younger groups, 

as opposed to those for the older ones, indicate a fast decline in the YLL of the former.  
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For São Paulo females (Figure 9) the behavior is also similar to the one presented by all 

causes: decreasing in time. The 45 to 54 year old group is again the modal age group 

but the age differences are less pronounced. With the incorporation of new drugs and 

new health technologies, as well as the general improvement in sanitation and living 

conditions, the expected behavior for natural causes is a downward trend. The advent of 

AIDS, identified in the 1980s, is a clear and recent example of trend reversal. The 

impact among women, differently from what happened among men, was not strong 

enough to invert the trend. For the last two age groups, females exhibit a stronger 

decline than males. All the comments on deaths with ill-defined causes made for the 

male population also hold true for the female. 
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YLL – external causes (homicides and other external causes) 

Figure 10 presents the YLL due to homicides for São Paulo males. For this reason, the 

modal group is the youngest, 15 to 24 years. This group is the subject of the last sub-

section. All age groups present a maximum in 2000.  For Brazil as a whole, the 

youngest group presents an upward trend up to 2005 (see Beltrão and Dellasoppa, 

2011a and 2011b). The state of São Paulo shares the same trend exhibited by the 

Southeast Region (see Beltrão and Dellasoppa, 2011a) and is partially responsible for 

the slowdown in the YLL trend for young adult males in Brazil.   

Most noticeably, YLL due to homicides increase at a higher pace in the first time 

interval as compared to previously seen cases. This increase slows down and eventually 

reverses to a decline from the year 2000 on for both sexes. This pattern points to a 

greater increase in the first time interval.  
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FIGURE 10   YLL due to homicides by age groups between 15 to 64 and 
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The main feature when analyzing São Paulo females (see Figure 11) is the gender gap: 

much smaller figures than those of males. All the age groups follow a homogeneous 

pattern with a maximum in 2000. The same scale is used in all graphs for the sake of 

comparison. 
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FIGURE 11   YLL due to homicides by age groups between 15 to 64 and 
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Figure 12 presents YLL for São Paulo males due to other external causes. Again in this 

case the modal group is the youngest, 15 to 24 years. Similarly to natural causes, the 

first two 10-year groups attain a maximum in 1991 and the last three exhibit a 

downward trend during the whole period under analysis.  

Rates of YLL due to other external causes behave the same way as those due to natural 

causes: positive for the two younger male groups and negative for all other cases. 

Females always present the highest negative rate for the second time interval, for all age 

groups.  
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FIGURE 12   YLL due to other external causes by age groups between 15 

to 64 and calendar year, males, São Paulo state, 1980 - 2010
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For São Paulo females (see Figure 13) the YLL present a downward trend both in time 

and in age. The gender gap lies between that of natural causes and homicides. 

 



 

 

Figure 13 
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FIGURE 13   YLL due to other external causes by age groups between 15 

to 64 and calendar year, females, São Paulo state, 1980 - 2010
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The YLL due to external causes as a proportion of YLL for all causes (see Figure 14) is 

a declining function of age. As a function of time, for males, it increases up to 2000, and 

declines in the last time interval. For females, the trend reversal occurs in 1991 for the 

three oldest age groups. There is a very important gender gap, with much smaller 

figures for females. 
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FIGURE 14   Proportion of deaths due to external causes by age groups, 

sex and calendar year, São Paulo state, 1980-2010
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Comparing  YLL due to homicides as a proportion of YLL for all external causes (see 

Figure 15) with data from Figure 14, the most striking difference is that male and 

female curves overlap. Curves for females in 2010 lie above those of males in 1980 for 

all but the last age group. Both sexes present an upward time trend up to 2000 with a 

reversal, falling back to the 1991 level for males but not completely for females. As a 

function of age, males present a declining function while females present a maximum at 

the second age group.   



 

 

Figure 15 
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FIGURE 15   Proportion of deaths due to homicides among those due to 

external causes by age groups, sex and calendar year, São Paulo state, 
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Within state differences 

Figure 16 presents YLL for the male population of São Paulo state, SPMR and 

the SPNMR, for the calendar years under study disaggregated by broad groups of 

causes. The most remarkable features are: similar behavior for natural causes of death 

for the three regions and a great discrepancy for homicides. Curves corresponding to 

natural causes and other external causes present a common pattern: almost constant in 

the first time interval, followed by a decline, and steeper for natural causes. For 

homicides, the three geographic areas exhibit a strong increase in the first two time 

intervals reaching a maximum at 2000. This maximum is followed by a decline, steeper 

for the SPMR. Corresponding YLL for SPMR are, as can be seen in the graph, 

markedly higher than those for the other areas. For other external causes, the relative 

position of SPMR and SPNMR is reversed.  
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FIGURE 16   YLL between 15 to 64  by calendar year, broad groups of causes 

and geographic areas, males, São Paulo state, 1980/2010
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Figure 17 presents similar information of that in Figure 16, but for the female 

population. Natural causes and other external causes decrease with time, while 

homicides behave like the male case, but at considerably lower values. 

Figure 17 
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FIGURE 17   YLL between 15 to 64  by calendar year, broad groups of causes 

and geographic areas, females, São Paulo state, 1980/2010
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Figure 18, Figure 19 and  Figure 20 present for males the YLL disaggregated by broad 

groups of causes for, respectively, the state of São Paulo, SPMR and SPNMR. Though 

there is a minor difference between the total YLL of SPMR and SPNMR in 1980, the 

values grow apart in the following two years, and get closer by 2010. SPMR gives 

higher values. YLL for the state as a whole presents the same pattern with a single 

maximum at 1991, ending up in 2010 with values below the starting point. 
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FIGURE 18   YLL between 15 to 64  by calendar year and broad group 

of causes, males, São Paulo state, 1980 - 2010
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FIGURE 19   YLL between 15 to 64  by calendar year and broad group 

of causes, males, SPMR, 1980 - 2010
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FIGURE 20   YLL between 15 to 64  by calendar year and broad group 

of causes, males, SPNMR, 1980 - 2010
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Figure 21, Figure 22 and Figure 23 present the same data but for the female population. 

Females present a very similar pattern for all areas: a downward trend with much 

smaller values than those for males.  
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FIGURE 21   YLL between 15 to 64  by calendar year and broad group 

of causes, females, São Paulo state, 1980 - 2010
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FIGURE 22   YLL between 15 to 64  by calendar year and broad group 

of causes, females, SPMR, 1980 - 2010
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FIGURE 23   YLL between 15 to 64  by calendar year and broad group 

of causes, females, SPNMR, 1980 - 2010
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Figure 24 presents the YLL distribution for broad groups of causes further 

disaggregated by sex and geographic areas.  The major difference between the sexes is 

the importance of homicides and to a lesser extent of other external causes, both more 

conspicuous for males. On the other hand, death by natural causes is far more important 

for females. The ideal situation is natural causes to be numerically more important, as 

opposed to external causes, both with respect to YLL and mortality rates. Among the 

broad groups of causes, homicides exhibit the largest variations, increasing its share 

from 1980 to 2000 and declining thereafter up to 2010. Though figures are much 

smaller, females presented a higher growth in the 1980/2000 period for homicides in the 

SPMR. 



 

 

 

Figure 24  YLL between 15 and 64 years by sex and calendar year, distribution 

according to broad group of causes, 1980-2010 
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São Paulo Metropolitan Region 
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São Paulo without the Metropolitan Region 
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Gender gap 

Figure 25 presents a plot of two YLL indicators for the three areas considered, further 

disaggregated by sex and broad group of causes. For males, markers are filled and for 

females, just outlined. The first is a level indicator, the average YLL estimated for the 



 

 

calendar years in the interval 1980/2010 (x-axis). The second is a trend indicator with 

the average variation in the same time interval (y-axis). The first indicator shows the 

YLL value for each combination of region, broad groups of causes and sex, and the 

second indicator shows the rate of change for each group. The desirable situation would 

be a decline in YLL, i.e., independently of the first indicator, the second would be 

negative, characterizing the improvement of the statistic. For each broad group of 

causes, females consistently present lower values for both indicators. Homicides 

present, for both sexes, the only positive average growth rates. It is worth noting that for 

males the indicators present a stronger dependency on regions than for females, who 

present very similar average values of YLL. For males the sole exception is the case of 

natural causes, with overlapping points in the graph. For these reasons female markers 

are always vertically aligned below and to the left of the corresponding male markers. 
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FIGURE 25 Average YLL annualized rate of change between 15 and 64, by 

broad group of causes, geographic areas and sex (males filled symbols, 
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Figure 26,  Figure 27 and  Figure 28 present the YLL sex ratio
16

 for each broad group of 

causes for SP, SPMR and SPNMR, respectively. Homicides present the largest 

differences among areas and also the highest values. For homicides, SPMR presents the 

highest sex ratios with a maximum in 1991 (17.3), while the other areas present a 

maximum at 2000 (respectively, 14.6 and 12.3 for SP and SPNMR). The fall in the YLL 



 

 

sex ratio for homicides between 1991 and 2000 is the result of the slowdown of the 

increase in YLL for males vis-à-vis that of females.  
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FIGURE 26   YLL sex ratio between 15 and 64 by calendar year, broad 

group of causes and sex, São Paulo state, 1980-2010
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FIGURE 27   YLL sex ratio between 15 and 64 by calendar year, broad 

group of causes and sex, SPMR, 1980-2010
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FIGURE 28   YLL sex ratio between 15 and 64 by calendar year, broad 

group of causes and sex, SPNMR, 1980-2010
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Figure 29 plots the female YLL rates of increase (y-axis) as a function of those for 

males (x-axis) by broad groups of causes and regions. The state is represented by a 

filled marker of large size, SPNMR by a smaller filled marker and the SPMR by an 

outlined marker. The dotted line in the graph is a 45 degree line, drawn for reference. 

For each broad group of causes a MLS regression line was adjusted. Coefficient 

estimates are presented in Table 1. It is worth noting that for some statistics, e.g. female 

YLL due to homicide, figures are rather small, and can affect the estimated rate of 

change.  With the exception of homicides, regression lines present positive and 

statistically significant coefficients, indicating that increase/decrease of rates occurs 

simultaneously for both sexes. Coefficients greater than one, both for natural and other 

external causes, imply that value dispersion for females is greater than that for males 

(see Table 1), evidence of a wider range among regions for the rates of change of 

females for these specific broad groups of causes, as opposed to males. For all causes 

combined the coefficient is less than one, indicating for females a compensatory and 

homogenizing process with the inclusion of homicides, resulting in a narrower range of 

rates of change among regions. The independence of the behavior of males and females 

with respect to the YLL due to homicides (the linear coefficient, though negative, is not 



 

 

statistically significant) in the São Paulo state was also noted for Brazil and great 

regions (Beltrão and Dellasoppa, 2011). 

Table 1 – Linear Regression Coefficients – female average rates as a function of 

male average rates by broad group of causes. 

 TOTAL NATURAL HOMICIDES OTHER 

EXTERNAL 

CAUSES 

linear coefficient) 0.03631* 0.01363 0.00174* -0.06312* 

Standard Deviation () 0.00736 0.00059 0.00038 0.00631 

regression coefficient)                                                                                                                                                                               4.72274 2.30033 0.57392 -4.27141 

Standard Deviation () 0.65003 0.04344 0.06633 0.62350 

Note: * not  significant at 10%. 

SP and SPNMR YLL due to homicides can be found in the first quadrant, since both 

male and female rates are positive. All other points are located in the opposite third 

quadrant, i.e., with both, male and female rates negative, there include SPMR homicide 

data. There is no consistent hierarchy among the state regions: SPMR fares better for 

homicides and worse for natural and all causes. Other external causes are in an 

intermediate position: SPMR women present the highest rates and SPMR males, the 

lowest.  
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FIGURE 29   Female YLL average rate of change as a function of male YLL 

rate of change, by broad group of causes and geographic areas (São Paulo, 
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Homicides among young adults: 15 to 24 years 

 

Young adult population size and share 

A hypothesis cited in Barbagli (2000) to explain homicide rate levels and changes is the 

absolute and relative size of the young adult population. São Paulo state data does not 

produce any evidence to support this hypothesis. Brazilian young adults increased from 

26 to 35 million in the time interval under analysis (see Figure 30 in log scale), a 1.24% 

average increase per annum. The population of young adult males remains slightly 

below that of females up to 1991, to crossover during the 1990s. The young adult 

population of São Paulo state increases at a lower rate, 1.12% per annum, from 5.5 to 

7.2 million. SPMR increases at an even lower pace of 0.97%, while the SPNMR grows 

at 1.27% per annum, figures slightly higher than those observed for Brazil as a whole. 

Young adult males are consistently less in number than their female counterparts. On 

the other hand, the former are more numerous in the SPNMR, thus resulting in an 

indefinite position for the State as a whole, with more young adult males at the 

beginning and at the end of the time interval. 

Qualitative inspection of growth rates of young adult population versus growth rates of 

GMR and YLL due to homicides shows the same sign for these statistics, placing the 

points in the first and third quadrant. The relationship observed is not monotonic, thus 

ruling out the explanatory value of young adult population for homicide rates.   



 

 

Figure 30 
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FIGURE 30   Young adult population, 15-24 years, Brazil, São Paulo 

state and geographic regions, by sex, 1980 - 2010 
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The share of young adults in the population as a whole is more often higher for males 

than for females. The exception is 1980, when females in Brazil and in the SPMR 

present a higher share. Female shares exhibit more dispersion than male shares in the 

interval. 

The explanatory value of young adults share in the population as a whole for homicide 

rates is ruled out because rates during the 80s are negative for the proportion and 

positive both for the YLL and the GMR due to homicides.   
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FIGURE 31   Young adult population as a percentage of total population, 

15-24 years, Brazil, São Paulo state and geographic regions, by sex, 1980 

- 2010 
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Gross mortality rate 

Figure 32 and Figure 33 present for São Paulo state, in different scales for the sake of 

comparison among regions (left) and for the sake of analysis (right), gross mortality rate 

for young adult males and females. Since the reference for comparison (the lower line) 

is gross mortality rate for natural causes (labeled as “natural causes”), other lines are 

labeled accordingly: mortality rates for all causes are labeled as “with external causes” 

and the combination of natural with just homicides are labeled “with homicides.”  

Vertical dotted green lines indicate the transition from ICD-9 to ICD-10. Apparently, 

there is no temporal discontinuity due to the change in classification. Results are 

presented for the 3 decades between 1979 and 2010, which allows singling out some 

specific characteristics in the data. Among males, the GMR for natural causes increases 

from 1986 to 1994 due to the AIDS epidemic, after a stability period. It decreases from 

then on up to 2005 and rebounds up to 2009, dropping again in the last time interval 

reaching a value 25% below the value at the first year, 1979. On the other hand, 

homicide and external causes (see Figure 34) increase from 1979 up to 2000 with a 

sharp drop thereafter with a mild slow down at the end. For females GMR due to 

Natural causes decrease grosso modo along the whole period. It shows a bump, though, 



 

 

between 1986 and 1998, also due to the AIDS epidemic. Patterns are quite different 

from that of males when considering just GMR for external causes (see Figure 34): 

almost constant values with a slight increase up to 1996 followed by a strong decrease 

up to 2010. GMR by homicide keeps increasing a bit longer, up to 2003, with a slightly 

steeper trend than that observed for external causes. This implies in a GMR due to other 

external causes with a plateau up to 1996, followed by a decrease up to 2003 and 

another plateau up to the end of the period. 

Figure 32  Gross mortality rate, natural causes, natural causes and homicides, 

total, with ICD change indicated, young adult males, 15 to 24, São Paulo state, 

1979-2010 
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Figure 33   Gross mortality rate, natural causes, natural causes and homicides, 

total, with ICD change indicated, young adult females, 15 to 24, São Paulo state, 

1979-2010 
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Figure 34   Gross mortality rate, homicides and external causes, with ICD change 

indicated, young adults by sex, 15 to 24, São Paulo state, 1979-2010 
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Figure 35 presents similar information as Figure 32 for the SPMR. Since these rates are 

the highest among the regions under study, there is no need for two versions as shown 

previously. The pattern for natural causes is very similar to the one for the whole state, 

but a different level, with values twice as large. The pattern for external causes or for 

homicides alone in the SPMR (see Figure 37) is also similar to the one found for the 

state as a whole: reaching the maximum in the same year but with steeper increases and 

declines.  

Figure 35 
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FIGURE 35  Gross mortality rate, natural causes, natural causes and 

homicides, total, with IDC change indicated, young adult males, 15 to 24, 

SPMR, 1979-2010
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Figure 36 presents similar information to Figure 35, but for the female population of the 

SPMR. In tandem with what happens to the state as a whole, gross rates by natural 

causes decrease, basically, to the end of the period under scrutiny, exhibiting a similar 



 

 

AIDS bulge between 1986 and 1998. The pattern for the gross rate due to external 

causes (see Figure 37) is very different for females: almost constant values with a very 

small increase up to 1996 and a steep decrease till 2010. For homicides, the increasing 

trend remains up to 1999 and is, in average, steeper. Rates for other external causes 

present a plateau up to 1997 with a slight decrease that gets steeper after that year. 

Figure 36  Gross mortality rate, natural causes, natural causes and homicides, 

total, with ICD change indicated, young adult females, 15 to 24, SPMR, 1979-2010 
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Figure 37  Gross mortality rate, homicides and external causes, with ICD change 

indicated, young adults by sex, 15 to 24, SPMR, 1979-2010 
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Figure 38 and Figure 39 present gross rates for, respectively, males and females in the 

SPNMR. Figure 39 presents gross rates for external causes and for homicides. Patterns 

are similar to the ones found in the other areas already analyzed, but with lower levels.  



 

 

Figure 38 Gross mortality rate, natural causes, natural causes and homicides, total, 

with ICD change indicated, young adult males, 15 to 24, SPNMR, 1979-2010 
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Figure 39 Gross mortality rate, natural causes, natural causes and homicides, total, 

with ICD change indicated, young adult females, 15 to 24, SPNMR, 1979-2010 
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Figure 40  Gross mortality rate, homicides and external causes, with ICD change 

indicated, young adults by sex, 15 to 24, SPNMR, 1979-2010 
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Years of Life Lost (YLL) 

Figure 41 presents YLL due to homicides for young adults (15-24 years) according to 

sex for Brazil as a whole, for the state of São Paulo, SPMR and SPNMR. This group for 

Brazil exhibited the highest YLL values when compared with other age-groups up to 

2005 (Beltrão & Dellasoppa, 2011a e 2011b). Considering data up to 2010, young 

adults of both sexes present increasing values of YLL during the period under study, 

with a slowing down in the last two decades.  The behavior for young adult males in the 

state of São Paulo and its sub-areas is quite different: SP and the SPMR present higher 



 

 

values than Brazil for the first three years, with a drop in the last interval reaching 

values below those of Brazil in 2010. SPNMR presents the same drop in the last 

interval, but since YLL values are consistently below those of Brazil, the gap increases 

between 2000 and 2010. 

Brazil values for females lie between those of the SPMR and the SPNMR for the first 

three years. The values for the state as a whole are lower than those of Brazil in the first 

and last years. YLL for females shows a slight increase for Brazil and a decline for SP 

and its sub-areas. 

Figure 41 

 

Figure 42 presents YLL due to homicide for the adult population (15 to 64 years) for the 

same combinations of sex and geographical regions. For Brazil, adult males’ YLL 

increases during the whole time interval under scrutiny, but with a strong deceleration 

in the last two decades, resulting in higher values than those of all the sub-areas of the 

state of São Paulo. For the Brazilian female population’s YLL, there is an increase up to 

2010 with the same deceleration in the last two decades still ending with higher values 

than those of SP, like their male counterparts. It is evident, from these results and the 

size of São Paulo population, the importance of the contribution of the state to the 

deceleration of YLL in Brazil. 



 

 

Figure 42 

 

Conclusions 

Brazil shares with several other Latin American countries a high homicide rate. From 

24.8 deaths per 100,000 population in 1996, it increases to 29.1 in 2003, and oscillates 

down to 27.3 in 2010.  This relatively narrow band for Brazil as a whole stems from the 

markedly different behaviors of three groups of Great Regions: a strong drop in the 

Southeast starting in 2003, after a stability period; the Midwest presenting a stability 

similar to Brazil as a whole; and an important increase in the remaining regions (North, 

Northeast and South). The states within some Great Regions can also exhibit markedly 

different behaviors. This is the case of the Southeast, the region that includes the São 

Paulo state analyzed in this text, because of its population and economic importance as 

much as for the decrease observed in the homicide indicators. There are three distinct 

patterns: a drop in the states of Rio de Janeiro and São Paulo; relative stability in the 

case of Espírito Santo; and a strong increase in the state of Minas Gerais. Based on 

these facts, the state of São Paulo (and the further disaggregation in a highly urbanized 

Metropolitan Region and the remaining of the state) is the natural choice for the 

analysis developed in this text. Taking into account the importance of multiple and 

complementary indicators to circumvent the intrinsic limitations associated with the use 

of a single one, this text uses YLL besides the often employed gross mortality rate. 



 

 

The gender gap is the most striking characteristic of the state of São Paulo YLL: larger 

values for the male population when compared to the female population for external 

causes, mainly for homicides; and an increase in the statistics in the period, against the 

desirable and expected drop, though with a decreasing trend in the last time interval 

considered, 2000/2010. These results confirm previous findings (Beltrão and 

Dellasoppa, 2011a and 2011b). The increase is mainly due to external causes. For Brazil 

as a whole, it is worth noting the vulnerability of young adult males in the 15 to 24 

years bracket related to homicides, both by the size of the YLL as well as by the 

positive rates of increase, though slowing down in the three time intervals considered in 

this text. For São Paulo and the sub-areas considered, the results are markedly different 

with a reversal of the increasing trend observed up to 2000, in the following decade. 

Results in 2010 for all sub-areas are lower than those of Brazil. The opposite situation 

was the case in the previous years, where YLL for the state and the metropolitan area 

represented more years than the corresponding Brazilian figure. 

The modal group with respect to the YLL due to homicides and other external causes 

for São Paulo males is the youngest, 15 to 24 years. All age groups presented a reversal 

of the trend in YLL due to homicides in the year 2000.  For all other external causes the 

turning point is 1991 for the first two age groups and there is a decreasing trend for all 

the other age groups.  

The size of the YLL trend inversion due to homicides among young males in São Paulo 

and the population size of the state explain the similar effect also observed in the 

Southeast region and the slowing down of YLL for this age group for Brazil as a whole.  

The characteristics of the evolution of YLL for males in the sub-areas considered 

include: for natural causes, great similarity among the three regions, and strong 

differences in the case of homicides, where the SPMR exhibit much higher values than 

the SPNMR, characterizing an urban/rural gap, and confirming urbanization as a factor 

strongly associated with violence in the period under analysis. For other external causes, 

the SPMR and the SPNMR exchange positions. Homicide in the three sub-areas 

increase strongly to reach a maximum in 2000, when a decrease begins. This decrease is 

steeper in the SPMR.  

The difference between the YLL of SPMR and SPNMR for males is negligible in 1980, 

but widens in the two following years and diminishes in 2010, with the former area with 



 

 

consistently higher values than the latter. For females, besides presenting YLL always 

much smaller than those for males and with a decreasing trend, figures are very similar 

for the three areas considered. 

The sex ratio for YLL due to homicides is the one with the larger differences among the 

three areas. Values are also larger than those observed for the other causes considered 

(natural, other external causes and all causes), with the SPMR consistently exhibiting 

the highest value among regions for homicides and all causes. 

Gross mortality rates for young adult males by broad group of causes between 1979 and 

2010 show a similar evolution pattern in all three areas, though at different levels. The 

pattern for natural causes consists of a period of stability until 1987, followed by an 

increase due to the impact of AIDS epidemics, and a decrease to a plateau at a level 

below that observed at the beginning of the 1980s, ending with a moderate increase at 

the end of the time interval considered. The pattern for external causes exhibits a fast 

increase until the end of the 1980s, a slowdown until the end of the 1990s, and steep 

decrease from that moment on. Homicide is the main factor shaping this pattern. 

Gross mortality rates for females decrease, grosso modo, until the end of the period 

considered. A bulge in the curve due to AIDS is observed between 1986-1988, similar 

to their male counterparts. Considered only gross mortality rates for external causes, 

levels and patterns are very different than those exhibited by males: almost constant 

values until 1996 and a steep fall until 2010, with a sex ratio around eight.  

For homicides, the increasing trend lingers until 2003 and is more pronounced than for 

external causes as a whole, resulting in an even higher sex ratio, around fifteen. 

For young adults of both sexes rates for all broad groups of causes in the SPMR are way 

higher than those corresponding to the SPNMR: fivefold for males for external causes, 

eightfold for homicide and threefold for natural causes. For females, the corresponding 

values are, respectively, three, six and three. 

YLL due to homicides for Young adults exhibited the highest values when compared 

with other age-groups up to 2005. Considering data up to 2010, young adults of both 

sexes present increasing values of YLL during the period under study, with a slowing 

down in the last two decades.  The behavior for young adult males in the state of São 

Paulo and its sub-areas is quite different: SP and the SPMR present higher values than 



 

 

Brazil for the first three years, with a drop in the last interval reaching values below 

those of Brazil in 2010. SPNMR presents the same drop in the last interval, but since 

YLL values are consistently below those of Brazil, the gap increases between 2000 and 

2010. 

Brazil values for females lie between those of the SPMR and the SPNMR for the first 

three years. The values for the state as a whole are lower than those of Brazil in the first 

and last years. YLL for females shows a slight increase for Brazil and a decline for SP 

and its sub-areas. 

Brazilian adult males’ YLL increases during the whole time interval under scrutiny, but 

with a strong deceleration in the last two decades, resulting in higher values than those 

of all the sub-areas of the state of São Paulo. For the Brazilian female population’s 

YLL, there is an increase up to 2010 with the same deceleration in the last two decades 

still ending with higher values than those of SP, like their male counterparts.  

The contribution of the state of São Paulo to the slowing down of the growth of YLL 

due to homicides for Brazil as a whole is evident, both for the most vulnerable group of 

young adults (15 to 24 years of age) and for the adult population below 65 years of age, 

reinforcing the already made comments on gross mortality rates by this broad groups of 

causes.  
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NOTES 
                                                      
1
 Year of implementation of ICD-10 by the Brazilian Ministry of Health. This year precedes the drop 

observed in the crude  mortality rate due to intentional  homicides, 
2
 Not taking into account the under-registration of intentional homicides. For an evaluation of the effect of 

death coverage by state in Brazil, see Beltrão and Dellasoppa (2011a). Rates were calculated as the ratio 

of deaths (Brasil, 2013) and the exposed population, interpolated from Census data (IBGE, 1991, 2000 

and 2010). 
3
 Brazil’s 27 states are divided into 5 allegedly homogeneous regions denominated Grandes Regiões 

(Great Regions), namely: North (with the states of Rondônia, Acre, Amazonas, Roraima, Pará, Amapá 

and Tocantins), Northeast (Maranhão, Piauí, Ceará, Rio Grande do Norte, Paraíba, Pernambuco, Alagoas, 

Sergipe and Bahia), Southeast (Minas Gerais, Espírito Santo, Rio de Janeiro and São Paulo), South 

(Paraná, Santa Catarina and Rio Grande do Sul) and Midwest (Mato Grosso do Sul, Mato Grosso, Goiás 

and the Federal District). 
4
 The Southeast urbanization rate was 92.9% in 2010, as opposed to 73.1% in the Northeast. This gap 

could partially explain the different timing in homicide rate trends. Mello Jorge (1981) estimates the 

homicide rate for the city of São Paulo in 1960 as 5.18 deaths per 100 thousand. Note that this rate is a 

historical benchmark, previously to the industrialization/urbanization process, basically constant for over 

two decades until 1960. When in 1945, Mortara (1945 and 1946) analyses the homicide mortality rate for 

the cities of Rio de Janeiro and São Paulo, figures were similar: respectively 5.4 and 4.0 per 100 

thousand.  
5
 WHO (2008) considers a different break down: Group I – communicable, maternal, perinatal and 

nutritional conditions; Group II – noncommunicable diseases; and Group III – injuries. Natural causes, as 

used in this text, correspond to the aggregation of groups I and II. External causes coincide with group III 

and are equivalent to chapter XIII in ICD-0 and XX in ICD-10. 
6
 In the case of Brazil, mainly distribution. 

7
 It is difficult to draw a borderline between the two causes. Though, they are classified under different 

heading by ICD-10. Colombia´s guerrillas and African conflicts are examples. 
8
 Available at http://www.registrocivil.ibge.gov.br/  

9
 SIM: Sistema de Informações sobre Mortalidade (Mortality Information System), Available at 

http://www2.datasus.gov.br/DATASUS/index.php?area=0205  
10

 The ICD is a classification system of morbidity and death causes coordinated by the WHO. It´s 

periodically revised. It underwent a revision in 1994, ICD-10, adopted by Brazil from 1996 on (Brasil 

2010a and 2010b). This change could have produced a discontinuity in data, but this effect is not detected 

with the disaggregation used in the text. 
11

 There is obviously a regional discrepancy with a greater proportion of ill-defined causes of death in the 

North and Northeast. This fact can affect inter-regional comparison, but it is not important for the within 

state level in the case of São Paulo, the most developed state in Brazil. 
12

 For 2010, only two years were available to calculate the mean, 2009 and 2010. 
13

 For a more strict formalization and a graphic representation of concepts involved, see Beltrão and 

Dellasoppa (2011a and 2011b). 
14

 ICD-9 labels this category as “Homicide” (E962-E968) and ICD-10 as “Assault” (X85-X99, Y00-Y09). 

ICD-9 places all violent causes in Chapter XVII and ICD-10 in Chapter XX. ICD-10 disaggregates a new 

category, Y35-Y36: legal intervention and operations of war. This new category was included in 

homicides. Deaths in this category do not show up until 2002, growing rapidly to 11% for Young male 

adults in 2008 and 2009. 
15

 Data sources for all graphs (with the exception of those in Figure 5) are authors’ calculations based on 

primary information from IBGE (1980, 1991, 2000 and 2010) for the populations in the denominators, 

and corresponding deaths from Ministry of Health for the numerators. 
16

 Sex ratio is defined as the quotient of the information on males (numerator) and females (denominator). 
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ANNEX I – YLL –São Paulo State, São Paulo Metropolitan Region and São Paulo Countryside by sex and 

age group 

Table 2 – YLL – Males and Females –São Paulo State – 1980, 1991, 2000 and 2010 
  1980 1991 

  MALES FEMALES MALES FEMALES 

Age 

group Natural Other External 

Homicide/ 

Aggression TOTAL Natural 

Other 

External 

Homicide/ 

Aggression TOTAL Natural 

Other 

External 

Homicide/ 

Aggression TOTAL Natural 

Other 

External 

Homicide/ 

Aggression TOTAL 

15-24 0.24 0.43 0.18 0.85 0.23 0.10 0.02 0.36 0.29 0.49 0.55 1.33 0.20 0.09 0.03 0.32 

25-34 0.50 0.37 0.15 1.02 0.37 0.07 0.02 0.46 0.66 0.40 0.35 1.41 0.31 0.07 0.03 0.40 

35-44 1.01 0.28 0.08 1.38 0.64 0.05 0.01 0.70 0.97 0.28 0.15 1.40 0.47 0.05 0.01 0.54 

45-54 1.35 0.17 0.03 1.55 0.79 0.04 0.00 0.83 1.23 0.16 0.05 1.45 0.69 0.03 0.01 0.73 

55-64 0.86 0.05 0.01 0.92 0.53 0.01 0.00 0.55 0.81 0.05 0.01 0.87 0.48 0.01 0.00 0.49 

tot 3.97 1.30 0.46 5.73 2.56 0.28 0.05 2.89 3.96 1.38 1.12 6.46 2.14 0.26 0.08 2.48 

 2000 2010 

15-24 0.16 0.40 0.76 1.33 0.14 0.07 0.05 0.25 0.18 0.34 0.18 0.69 0.14 0.05 0.02 0.21 

25-34 0.47 0.35 0.53 1.35 0.27 0.04 0.03 0.35 0.31 0.28 0.16 0.75 0.20 0.04 0.02 0.26 

35-44 0.82 0.25 0.20 1.27 0.42 0.04 0.02 0.48 0.61 0.19 0.09 0.89 0.35 0.03 0.01 0.38 

45-54 1.08 0.14 0.07 1.29 0.59 0.03 0.01 0.63 0.93 0.12 0.03 1.08 0.49 0.02 0.00 0.52 

55-64 0.74 0.04 0.01 0.80 0.43 0.01 0.00 0.45 0.62 0.04 0.01 0.67 0.33 0.01 0.00 0.34 

tot 3.27 1.18 1.57 6.03 1.86 0.18 0.11 2.15 2.64 0.96 0.47 4.07 1.51 0.15 0.05 1.72 



 

 

Table 3 –YLL – Males and Females –São Paulo Metropolitan Region – 1980, 1991, 2000 and 2010 
  1980 1991 

  MALES FEMALES MALES FEMALES 

Age 

group Natural 

Other 

External 

Homicide/ 

Aggression TOTAL Natural 

Other 

External 

Homicide/ 

Aggression TOTAL Natural 

Other 

External 

Homicide/ 

Aggression TOTAL Natural 

Other 

External 

Homicide/ 

Aggression TOTAL 

15-24 0.24 0.44 0.27 0.95 0.23 0.10 0.02 0.36 0.33 0.50 0.88 1.71 0.19 0.09 0.04 0.32 

25-34 0.48 0.32 0.17 0.98 0.35 0.07 0.02 0.44 0.71 0.36 0.48 1.54 0.31 0.06 0.03 0.40 

35-44 0.98 0.25 0.10 1.33 0.62 0.06 0.01 0.69 0.99 0.24 0.19 1.42 0.48 0.05 0.01 0.54 

45-54 1.35 0.15 0.04 1.54 0.79 0.04 0.00 0.83 1.24 0.15 0.07 1.45 0.70 0.04 0.01 0.74 

55-64 0.88 0.05 0.01 0.95 0.52 0.02 0.00 0.54 0.81 0.05 0.01 0.87 0.48 0.02 0.00 0.50 

tot 3.93 1.22 0.60 5.75 2.52 0.28 0.05 2.86 4.07 1.30 1.63 7.00 2.17 0.25 0.09 2.51 

 2000 2010 

15-24 0.17 0.37 1.10 1.65 0.14 0.06 0.07 0.27 0.20 0.34 0.20 0.74 0.15 0.05 0.02 0.22 

25-34 0.45 0.30 0.76 1.51 0.27 0.04 0.04 0.35 0.30 0.25 0.18 0.74 0.20 0.03 0.02 0.25 

35-44 0.80 0.21 0.29 1.30 0.44 0.03 0.02 0.49 0.59 0.17 0.10 0.86 0.34 0.03 0.01 0.37 

45-54 1.08 0.12 0.09 1.30 0.61 0.02 0.01 0.64 0.93 0.11 0.04 1.08 0.50 0.02 0.00 0.53 

55-64 0.75 0.04 0.02 0.81 0.44 0.01 0.00 0.45 0.63 0.04 0.01 0.68 0.34 0.01 0.00 0.35 

tot 3.25 1.05 2.27 6.57 1.90 0.17 0.14 2.20 2.64 0.92 0.53 4.09 1.53 0.14 0.05 1.72 

 



 

 

Table 4 – YLL – Males and Females –São Paulo Countryside – 1980, 1991, 2000 and 2010 
  1980 1991 

  MALES FEMALES MALES FEMALES 

Age 

group Natural 

Other 

External 

Homicide/ 

Aggression TOTAL Natural 

Other 

External 

Homicide/ 

Aggression TOTAL Natural 

Other 

External 

Homicide/ 

Aggression TOTAL Natural 

Other 

External 

Homicide/ 

Aggression TOTAL 

15-24 0.23 0.41 0.10 0.75 0.24 0.10 0.01 0.36 0.26 0.48 0.24 0.98 0.20 0.09 0.02 0.31 

25-34 0.53 0.43 0.12 1.07 0.39 0.07 0.02 0.48 0.61 0.44 0.22 1.27 0.31 0.07 0.02 0.40 

35-44 1.05 0.32 0.06 1.43 0.65 0.05 0.01 0.72 0.96 0.32 0.11 1.38 0.46 0.05 0.01 0.53 

45-54 1.35 0.18 0.03 1.56 0.78 0.04 0.00 0.83 1.22 0.18 0.04 1.44 0.67 0.03 0.00 0.71 

55-64 0.85 0.05 0.01 0.90 0.53 0.01 0.00 0.55 0.81 0.05 0.01 0.86 0.47 0.01 0.00 0.48 

tot 4.01 1.40 0.31 5.72 2.60 0.28 0.04 2.92 3.85 1.47 0.62 5.94 2.11 0.27 0.06 2.44 

 2000 2010 

15-24 0.16 0.43 0.44 1.03 0.13 0.07 0.03 0.24 0.16 0.33 0.15 0.64 0.13 0.06 0.02 0.21 

25-34 0.49 0.39 0.30 1.18 0.27 0.05 0.02 0.35 0.31 0.29 0.15 0.75 0.20 0.05 0.02 0.27 

35-44 0.84 0.28 0.12 1.24 0.41 0.04 0.01 0.46 0.63 0.21 0.08 0.92 0.35 0.03 0.01 0.39 

45-54 1.08 0.15 0.04 1.28 0.58 0.03 0.01 0.61 0.93 0.13 0.03 1.08 0.49 0.02 0.00 0.51 

55-64 0.74 0.05 0.01 0.79 0.43 0.01 0.00 0.44 0.61 0.04 0.01 0.66 0.33 0.01 0.00 0.34 

tot 3.30 1.31 0.91 5.52 1.82 0.20 0.07 2.10 2.64 1.00 0.41 4.05 1.50 0.17 0.05 1.72 

 



 

 

  

ANNEX II – YLL Annualized Rates (%) – São Paulo State, São Paulo Metropolitan Region and São Paulo 

Countryside by Sex and Age Group 

Table 5 – YLL Annualized Rates  – Males and Females –São Paulo State – 1980, 1991, 2000 and 2010 
  1980/1991 1991/2000 

  MALES FEMALES MALES FEMALES 

Age 

group Natural 

Other 

External 

Homicide/ 

Aggression TOTAL Natural 

Other 

External 

Homicide/ 

Aggression TOTAL Natural 

Other 

External 

Homicide/ 

Aggression TOTAL Natural 

Other 

External 

Homicide/ 

Aggression TOTAL 

15-24 1.9% 1.2% 10.5% 4.2% -1.7% -1.1% 5.3% -1.0% -6.3% -2.1% 3.6% -0.1% -3.9% -3.2% 4.6% -2.6% 

25-34 2.5% 0.7% 8.2% 3.0% -1.7% 0.0% 4.2% -1.2% -3.7% -1.5% 4.7% -0.5% -1.4% -4.6% 2.7% -1.6% 

35-44 -0.4% 0.0% 5.4% 0.2% -2.7% -0.8% 2.4% -2.4% -1.9% -1.4% 3.3% -1.1% -1.2% -3.7% 3.3% -1.3% 

45-54 -0.8% -0.2% 3.7% -0.6% -1.2% -1.1% 4.3% -1.2% -1.4% -1.7% 2.8% -1.3% -1.6% -3.5% 3.0% -1.7% 

55-64 -0.6% -0.7% 2.5% -0.6% -1.0% -0.5% 3.7% -0.9% -1.0% -1.2% 2.6% -0.9% -1.0% -3.0% 1.9% -1.1% 

tot 0.0% 0.5% 8.4% 1.1% -1.6% -0.7% 4.3% -1.4% -2.1% -1.7% 3.9% -0.8% -1.6% -3.7% 3.6% -1.6% 

 2000/2010  

15-24 0.8% -1.9% -13.6% -6.4% 0.0% -2.3% -7.6% -1.7%         

25-34 -4.1% -2.3% -11.1% -5.7% -2.9% -0.9% -6.3% -2.9%         

35-44 -2.9% -2.5% -7.9% -3.5% -2.0% -2.0% -7.0% -2.2%         

45-54 -1.5% -1.5% -6.7% -1.8% -1.8% -1.7% -4.5% -1.8%         

55-64 -1.8% -1.3% -4.8% -1.8% -2.6% -2.5% -4.2% -2.6%         

tot -2.1% -2.0% -11.4% -3.8% -2.0% -1.8% -6.8% -2.2%         

 



 

 

 

Table 6 – YLL Annualized Rates  – Males and Females –São Paulo Metropolitan Region– 1980, 1991, 2000 and 2010 
  1980/1991 1991/2000 

  MALES FEMALES MALES FEMALES 

Age 

group Natural 

Other 

External 

Homicide/ 

Aggression TOTAL Natural 

Other 

External 

Homicide/ 

Aggression TOTAL Natural 

Other 

External 

Homicide/ 

Aggression TOTAL Natural 

Other 

External 

Homicide/ 

Aggression TOTAL 

15-24 2.9% 1.2% 11.3% 5.4% -1.6% -1.3% 6.1% -0.9% -7.1% -3.3% 2.6% -0.4% -3.5% -3.9% 5.1% -2.1% 

25-34 3.5% 0.9% 9.7% 4.2% -1.3% -0.5% 5.0% -0.8% -5.0% -1.9% 5.3% -0.2% -1.4% -5.8% 3.9% -1.5% 

35-44 0.1% -0.2% 5.9% 0.6% -2.3% -1.7% 3.2% -2.2% -2.3% -1.5% 4.6% -1.0% -1.0% -4.5% 4.9% -1.1% 

45-54 -0.8% -0.3% 4.2% -0.5% -1.0% -1.3% 7.7% -1.0% -1.5% -1.8% 3.9% -1.2% -1.6% -4.1% 3.6% -1.6% 

55-64 -0.7% -1.5% 2.5% -0.7% -0.7% -0.7% 3.4% -0.7% -0.9% -1.4% 3.2% -0.9% -1.0% -4.2% 4.0% -1.1% 

tot 0.3% 0.6% 9.5% 1.8% -1.4% -1.1% 5.3% -1.2% -2.5% -2.3% 3.7% -0.7% -1.5% -4.5% 4.6% -1.4% 

 2000/2010  

15-24 1.5% -0.9% -15.6% -7.7% 0.4% -2.0% -10.3% -2.0%         

25-34 -3.9% -1.7% -13.3% -6.9% -2.9% -1.1% -8.6% -3.2%         

35-44 -3.0% -2.3% -10.0% -4.1% -2.5% -1.5% -10.1% -2.7%         

45-54 -1.5% -0.9% -8.3% -1.8% -1.9% -1.4% -7.1% -2.0%         

55-64 -1.7% -0.7% -7.1% -1.8% -2.5% -1.8% -5.5% -2.5%         

tot -2.0% -1.4% -13.5% -4.6% -2.1% -1.6% -9.5% -2.4%         

 

 



 

 

Table 7 – YLL Annualized Rates  – Males and Females –São Paulo Countryside – 1980, 1991, 2000 and 2010 
  1980/1991 1991/2000 

  MALES FEMALES MALES FEMALES 

Age 

group Natural 

Other 

External 

Homicide/ 

Aggression TOTAL Natural 

Other 

External 

Homicide/ 

Aggression TOTAL Natural 

Other 

External 

Homicide/ 

Aggression TOTAL Natural 

Other 

External 

Homicide/ 

Aggression TOTAL 

15-24 0.9% 1.3% 8.6% 2.5% -1.7% -0.9% 4.3% -1.1% -5.4% -1.0% 6.7% 0.6% -4.4% -2.6% 3.6% -3.1% 

25-34 1.3% 0.3% 6.0% 1.6% -2.2% 0.4% 3.3% -1.6% -2.4% -1.3% 3.4% -0.8% -1.4% -3.7% 0.8% -1.6% 

35-44 -0.8% 0.1% 4.7% -0.3% -3.1% 0.1% 1.5% -2.7% -1.5% -1.4% 1.5% -1.2% -1.4% -3.2% 1.2% -1.5% 

45-54 -0.9% -0.2% 3.0% -0.7% -1.3% -0.8% 1.1% -1.3% -1.3% -1.7% 1.1% -1.3% -1.7% -2.9% 2.2% -1.7% 

55-64 -0.4% -0.1% 2.5% -0.4% -1.2% -0.1% 4.2% -1.1% -1.0% -1.1% 2.0% -1.0% -1.0% -1.8% -0.7% -1.0% 

tot -0.4% 0.5% 6.4% 0.3% -1.9% -0.3% 3.1% -1.6% -1.7% -1.3% 4.4% -0.8% -1.6% -3.0% 2.0% -1.7% 

 2000/2010  

15-24 0.1% -2.7% -10.2% -4.7% -0.3% -2.6% -3.5% -1.4%         

25-34 -4.3% -2.8% -7.0% -4.4% -2.9% -0.7% -3.1% -2.5%         

35-44 -2.9% -2.6% -4.3% -2.9% -1.5% -2.3% -3.1% -1.6%         

45-54 -1.5% -1.9% -4.1% -1.7% -1.7% -1.9% -1.6% -1.7%         

55-64 -1.8% -1.7% -2.3% -1.8% -2.6% -3.1% -2.5% -2.6%         

tot -2.2% -2.6% -7.7% -3.0% -1.9% -2.0% -3.1% -2.0%         

 

 



 

 

ANNEX III –Violent Causes in Total YLL (%) – São Paulo State, São Paulo Metropolitan Region and São 

Paulo Countryside by Sex and Age Group 
Table 8 – Violent Causes in Total YLL (%) – MALES e FEMALES – São Paulo State – 1980, 1991, 2000 e 2010 

  1980 1991 2000 2010 

  MALES FEMALES MALES FEMALES MALES FEMALES MALES FEMALES 

15-24 72.0% 34.2% 78.1% 38.9% 87.7% 46.1% 74.3% 35.8% 

25-34 50.8% 18.6% 53.3% 23.6% 65.3% 22.4% 58.8% 22.4% 

35-44 26.5% 9.2% 30.7% 11.8% 35.4% 11.1% 31.5% 9.9% 

45-54 13.0% 5.1% 14.9% 5.5% 16.0% 5.1% 14.2% 5.0% 

55-64 6.6% 2.8% 6.8% 3.1% 7.1% 2.7% 6.9% 2.7% 

tot 30.7% 11.4% 38.7% 13.6% 45.7% 13.6% 35.1% 12.0% 

Table 9 – Violent Causes in Total YLL (%) -  MALES e FEMALES – São Paulo Metropolitan Region – 1980, 1991, 2000 e 2010 
  1980 1991 2000 2010 

  MALES FEMALES MALES FEMALES MALES FEMALES MALES FEMALES 

15-24 74.8% 35.2% 80.8% 40.5% 89.7% 47.7% 73.6% 33.4% 

25-34 50.8% 19.2% 54.3% 23.4% 70.5% 23.0% 59.3% 20.1% 

35-44 26.3% 9.7% 30.6% 11.3% 38.4% 10.8% 31.2% 9.2% 

45-54 12.5% 5.2% 14.6% 5.5% 16.7% 5.1% 14.1% 4.8% 

55-64 6.8% 3.2% 6.7% 3.3% 7.1% 2.7% 6.8% 2.8% 

tot 31.6% 11.8% 41.8% 13.7% 50.5% 13.9% 35.4% 11.2% 

Table 10 – Violent Causes in Total YLL (%) -  MALES e FEMALES – São Paulo Countryside – 1980, 1991, 2000 e 2010 
  1980 1991 2000 2010 

  MALES FEMALES MALES FEMALES MALES FEMALES MALES FEMALES 

15-24 68.6% 33.1% 73.5% 37.1% 84.7% 44.4% 75.1% 38.2% 

25-34 50.8% 17.9% 52.1% 23.7% 58.7% 21.9% 58.4% 24.4% 

35-44 26.7% 8.8% 30.8% 12.3% 32.4% 11.4% 31.9% 10.5% 

45-54 13.5% 5.0% 15.2% 5.4% 15.4% 5.2% 14.3% 5.1% 

55-64 6.4% 2.5% 6.8% 2.8% 7.0% 2.7% 7.0% 2.6% 

tot 29.9% 11.0% 35.1% 13.5% 40.2% 13.2% 34.9% 12.8% 



 

 

ANNEX IV –  Homicide/Aggression in Total YLL (%) – São Paulo State, São Paulo Metropolitan Region 

and São Paulo Countryside by Sex and Age Group 
Table 11 – Homicide/Aggression in Total YLL (%) – MALES e FEMALES – São Paulo State – 1980, 1991, 2000 e 2010 

  1980 1991 2000 2010 

  MALES FEMALES MALES FEMALES MALES FEMALES MALES FEMALES 

15-24 30.1% 14.9% 53.0% 26.0% 65.2% 41.3% 34.3% 28.9% 

25-34 28.4% 19.9% 46.9% 28.2% 60.4% 43.4% 37.3% 30.3% 

35-44 23.0% 15.3% 34.9% 20.5% 44.9% 32.7% 31.5% 22.3% 

45-54 17.3% 8.0% 24.3% 13.5% 32.5% 21.8% 21.8% 17.1% 

55-64 12.3% 4.5% 16.6% 6.8% 21.9% 10.3% 16.3% 8.7% 

tot 26.0% 14.9% 44.7% 23.2% 57.0% 36.9% 32.7% 25.7% 

Table 12 – Homicide/Aggression in Total YLL (%) – MALES e FEMALES – São Paulo Metropolitan Region – 1980, 1991, 2000 e 2010 
  1980 1991 2000 2010 

  MALES FEMALES MALES FEMALES MALES FEMALES MALES FEMALES 

15-24 38.1% 17.4% 63.6% 31.7% 74.7% 50.9% 37.2% 29.9% 

25-34 34.9% 21.2% 57.2% 32.7% 71.6% 54.0% 41.8% 34.7% 

35-44 29.4% 15.6% 44.3% 23.9% 57.6% 42.3% 37.2% 22.8% 

45-54 22.0% 6.4% 31.3% 15.2% 43.2% 26.3% 26.1% 16.4% 

55-64 
14.7% 4.4% 21.1% 6.8% 28.7% 13.4% 17.2% 9.5% 

tot 33.0% 15.9% 55.7% 27.4% 68.3% 46.1% 36.8% 27.1% 

Table 13 – Homicide/Aggression in Total YLL (%) – MALES e FEMALES – São Paulo Countryside – 1980, 1991, 2000 e 2010 
  1980 1991 2000 2010 

  MALES FEMALES MALES FEMALES MALES FEMALES MALES FEMALES 

15-24 19.2% 12.2% 33.8% 19.7% 50.3% 29.8% 31.3% 27.9% 

25-34 21.4% 18.4% 33.5% 23.6% 43.4% 31.9% 33.1% 26.9% 

35-44 16.8% 14.9% 25.0% 17.0% 30.2% 23.2% 26.7% 21.9% 

45-54 13.3% 9.6% 17.8% 11.7% 21.8% 17.3% 18.2% 17.8% 

55-64 10.0% 4.5% 12.9% 6.9% 16.3% 7.5% 15.5% 8.0% 

tot 18.3% 13.7% 29.7% 18.8% 41.1% 26.7% 29.0% 24.5% 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  


