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Abstract  The gender gap in life expectancy reflects broader social inequalities. Despite advances in longevity, gender 
disparities persist, especially in mortality from external causes. These often-preventable causes raise the male mor-
tality rate. In Minas Gerais, the extent and nature of these disparities and the impact of external causes have not 
been adequately explored. This study examines the impact of mortality from external causes on the gender gap in life 
expectancy in Minas Gerais from 1980 to 2018. Using scenarios of mortality reduction from external causes (25%, 
50%, 75%, and total elimination), the study calculates the change generated by different scenarios in life expectancy at 
birth. Death data were combined with population data to calculate multiple decrement life tables. The results suggest 
that reducing external causes significantly decreases the gender gap in life expectancy. Eliminating 25% of external 
causes would already reduce the male disadvantage, with more pronounced gains as the proportion of eliminated cau-
ses increases. In a scenario of total elimination, the male disadvantage would drop drastically, also reflecting changes 
in the social and cultural norms that perpetuate these practices.
Key words  Mortality Differentials, Gender, External Causes, Minas Gerais

Gender gap in life expectancy: the impact of mortality 
from external causes in Minas Gerais, Brazil (1980-2018)

1 Universidade Federal 
de Minas Gerais. Av. 
Antônio Carlos 6627, 
Pampulha. 31270-901  Belo 
Horizonte  MG  Brasil. 
hisraelpassarelli@gmail.com
2 Universidade Federal 
de Alfenas. Alfenas  MG  
Brasil.
3 Universidade Federal de 
São Paulo. São Paulo  SP  
Brasil.

Hisrael Passarelli-Araujo https://orcid.org/0000-0003-3534-8392 1; Larissa Gonçalves Souza https://orcid.org/0000-0003-3536-3912 2; 
Pamila Cristina Lima Siviero https://orcid.org/0000-0003-2042-812X 3



2
Pa

ss
ar

el
li-

A
ra

uj
o 

H
 et

 a
l.

Introduction

The gender gap in life expectancy is a key in-
dicator of broader social inequalities, including 
economic disparities, healthcare access, and 
social status1-3. Despite overall improvements 
in life expectancy, this gap persists, particular-
ly due to mortality from external causes such 
as accidents, homicides, and suicides4. These 
preventable causes heavily contribute to higher 
male mortality worldwide5,6.

Studying the gender gap requires clarify-
ing some fundamental concepts, such as the 
distinction between “sex” and “gender”. While 
“sex” refers to the biological and physiological 
characteristics that differentiate men and wom-
en, “gender” relates to the socially constructed 
roles, behaviors, and expectations attributed to 
each sex7-9. This distinction is crucial because 
social and cultural norms strongly influence the 
risk behaviors leading to mortality10, especially 
from external causes. For instance, norms of 
masculinity that value courage and competitive-
ness drive men to engage in riskier behaviors, 
which are more closely tied to social expecta-
tions than biological factors11. Therefore, the 
term “gender gap” is more appropriate to de-
scribe the difference in life expectancy between 
men and women, capturing the complexity of 
these influences on mortality.

Mortality from external causes remains a 
significant concern in Brazil. Since 1980, these 
causes have shifted age-specific mortality rates, 
cutting years from life expectancy12. In São Pau-
lo, for example, a study revealed that preventable 
deaths, particularly those caused by external 
factors, significantly contributed to the gender 
gap in life expectancy between men and wom-
en from 2014 to 201613. These findings highlight 
the persistence of gender disparities in prevent-
able mortality, posing challenges for health pol-
icies and initiatives aimed at reducing inequali-
ties among specific population groups13,14.

In Minas Gerais, one of Brazil’s most popu-
lous and diverse states15, the impact of external 
causes on the gender gap in life expectancy at 
birth has not been extensively studied. Between 
1999 and 2008, male mortality from external 
causes rose from 82.7 to 95.7 deaths per 100,000 
inhabitants, a 15.7% increase16. Studies have 
also shown that the leading causes of death were 
traffic accidents, suicides, and homicides, with 
most victims being young adult men aged 20-
39. More recently, external cause mortality in 
Minas Gerais was about 68 deaths per 100,000 
in 202217.

Moreover, previous research has analyzed 
the profile of deaths from external causes among 
specific population subgroups, such as the older 
adults in Minas Gerais18, while others have ex-
amined the quality of mortality data related to 
these causes in the state19. However, the effect 
of external causes on the gender gap in life ex-
pectancy at birth remains unclear. This gap lim-
its understanding of how external deaths shape 
mortality differences and how trends evolved 
over decades. Addressing this issue is essential 
for designing public health strategies to reduce 
gender disparities.

This article examines the impact of mortali-
ty from external causes on the gender gap in life 
expectancy in Minas Gerais from 1980 to 2018. 
Simulating distinct scenarios of mortality reduc-
tion has been an effective strategy employed in 
various studies20-22, proving to be a valuable tool 
for assessing health policies, resource planning, 
comparing interventions, and understanding 
the complex interactions between health deter-
minants. Moreover, working with different sce-
narios is crucial, as it is practically impossible to 
completely eliminate mortality from these caus-
es. Simulating such scenarios provides concrete 
data that can assist public health policies.

Methods

This study relied on population data from 1980 
and 2000, disaggregated by age and gender, ob-
tained from Brazilian demographic censuses. 
The 2018 data resulted from population pro-
jections conducted by the Instituto Brasileiro de 
Geografia e Estatística (IBGE). Mortality data 
for all causes and external causes, disaggregated 
by age group and gender, were sourced from the 
Mortality Information System (SIM) through 
the Department of Informatics of the Unified 
Health System (DATASUS).

Mortality data were collected for the three-
year periods 1979-1981, 1999-2001, and 2017-
2019. The average number of deaths for each pe-
riod was used to represent age-specific mortality 
for 1980, 2000, and 2018, reducing random fluc-
tuations in the data. The final period was chosen 
to avoid the effects of the COVID-19 pandemic, 
which began in 2020 and caused a temporary 
rise in mortality. In Minas Gerais, mortality 
registration was nearly complete from 1980 to 
2010, so no correction for underreporting was 
necessary.

From 1979 to 1995, death certificates were 
coded using the 9th Revision of the Interna-
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tional Classification of Diseases (ICD-9), with 
external causes classified under Chapter XVII 
(E800-E999). Since 1996, the 10th Revision 
(ICD-10) has been used, with external caus-
es classified under Chapter XX (V01-Y98). 
The transition from ICD-9 to ICD-10 in 1996 
showed no abnormal fluctuations in external 
cause mortality, so the original data were used 
without adjustment for classification differenc-
es.

To analyze the age-specific gender gap in 
mortality, age-specific mortality rates for men 
and women were calculated for all causes and 
external causes. The sex ratio of age-specific 
mortality rates for external causes was then de-
termined. This ratio compares men’s and wom-
en’s risk of death; higher values indicate a great-
er disadvantage for men. 

The next step involved constructing life ta-
bles for men and women to examine the gender 
gap in life expectancy at birth. Two measures 
were used to analyze this gap: the absolute and 
relative differentials. The absolute differential 
is the difference between female and male life 
expectancy, while the relative differential indi-
cates, in percentage terms, how much the gen-
der gap would reduce compared to real data 
without eliminating external causes.

Finally, single-decrement associated life 
tables were calculated to assess the impact of 
external cause deaths on the gender gap in 
mortality. These tables estimate changes in life 
expectancy at birth if a specific cause of death 
were eliminated23,24. 

Single-decrement life tables describe a hy-
pothetical scenario where a specific cause of 
death is eliminated, setting its death probability 
to 0 and its survival probability to 1. Eliminat-
ing a cause of death does not simply involve re-
moving related deaths from the dataset. When a 
cause is removed, individuals who would have 
died from it are exposed to the risk of death 
from other causes, altering overall death prob-
abilities.

This scenario requires addressing the viola-
tion of the independence assumption in com-
peting risks. While mortality rates remain un-
changed, more survivors at a given age increase 
exposure to other causes, modifying death 
probabilities23. 

To adjust for this, the decrement propor-
tionality constant, Rx

-i, is calculated as follows:

Where -i represents the eliminated cause 
(external causes), and  is the total observed 
deaths from all causes at age x. This constant as-
signs relative importance to each cause in rela-
tion to total deaths within each age group.

The method for calculating this constant 
follows the steps outlined in Grupo Foz23. This 
study highlights its importance, as it is the basis 
for simulating scenarios with varying degrees of 
mortality reduction. While complete elimina-
tion (100%) of causes is standard, this approach 
allows adjustments for partial reductions (e.g., 
25%, 50%, 75%), creating different scenarios.

The difference between total life expectan-
cy and life expectancy after eliminating a cause 
quantifies the potential gain in life expectancy. 
In this study, we analyzed four hypothetical 
scenarios of external cause mortality reduc-
tion—25%, 50%, 75%, and 100%—to estimate 
potential life expectancy gains at various reduc-
tion levels. 

Detailed methods for single-decrement life 
tables are available in Preston et al.24 and Grupo 
Foz23. Data were analyzed using Microsoft Excel 
2019 and R25. 

Since this study used only aggregated, pub-
licly available data without personal identifiers, 
it did not require ethical approval from the Re-
search Ethics Committee/National Research 
Ethics Commission (CEP/CONEP). This en-
sured compliance with ethical principles, main-
taining confidentiality and privacy while pre-
venting individual identification.

Results

In Minas Gerais, 94,447 deaths occurred in 
1980, of which 7,645 (8.1%) were caused by 
external causes. By 2000, this number rose to 
96,093, with external causes accounting for 8.5% 
of deaths. In 2018, external causes represented 
9.8% of the 130,603 total deaths. However, when 
disaggregating deaths by gender, a clear pattern 
emerged: in all analyzed years, the proportion 
of deaths from external causes was consistently 
higher for men than for women (Table 1).

Figure 1 displays age- and sex-specific mor-
tality rates for all causes and external causes sep-
arately. A general decline in mortality over the 
study period was evident for all cause mortality 
(upper quadrant). However, this decline was 
more consistent for women, with reductions ob-
served across all ages during all three years. For 
men, there was an increase in mortality among 

Rx
-i = 

Dx - Dx
-i

 Dx



4
Pa

ss
ar

el
li-

A
ra

uj
o 

H
 et

 a
l.

young individuals in 2018, reaching levels simi-
lar to those recorded in 1980 (Figure 1).

The lower quadrant of Figure 1, which fo-
cuses on external cause mortality, helps explain 
these differences. While the shapes of the curves 
for men and women are similar, men consis-
tently experienced much higher rates, especially 
in younger and middle-aged groups. 

For men, the age-specific mortality rates 
from external causes in younger age groups 
were nearly identical to overall mortality rates, 
indicating that external causes were the prima-
ry contributors to mortality among young men. 
As men aged, overall mortality rates increased, 
while external cause mortality remained rel-
atively stable, except among those over 70. 
Notably, in 2018, the mortality risk among 
15-25-year-olds exceeded that of earlier years 
(Figure 1, lower quadrant).

For women, external cause mortality rates 
decreased across all ages between 1980 and 
2000. However, by 2018, these improvements 
were observed only among children. Wom-
en consistently exhibited lower external cause 
mortality rates than men, reaching comparable 
levels only after age 75 (Figure 1, lower quad-
rant).

Figure 2 highlights the sex ratios of external 
cause mortality rates, underscoring a persistent 
male disadvantage. In every year and age group 
analyzed, the sex ratio exceeded 1, indicating 
higher risks for men. In 1980, the pattern re-
sembled an inverted U, with a peak at ages 35-
39. During this period, men aged 35-39 were 
nearly six times more likely to die from external 
causes than women of the same age. By 2000, 
two trends emerged: an increase in the sex ra-
tio across almost all ages, suggesting that men’s 
relative risk compared to women had risen over 
time; and a shift in the peak toward younger 
ages. In 2000, men aged 20-24 were seven times 
more likely to die from external causes than 
women of the same age. In 2018, this risk had 
increased to nearly eight times.

Table 2 provides life expectancy at birth for 
men and women and the gender gap for 1980, 
2000, and 2018. It also includes results for four 
scenarios of external cause reduction, illustrat-
ing their impact on life expectancy and the gen-
der gap in mortality.

In 1980, women in Minas Gerais could ex-
pect to live 69.0 years, 6.0 years longer than men. 
By 2000, this gap widened to 7.0 years, with 
men achieving a life expectancy of 70.9 years. In 
2018, the gender gap began to narrow, with men 

facing a disadvantage of 6.6 years compared to 
women. However, while the gap narrowed to 
6.6 years in 2018, it remained wider than the 6.0 
years observed in 1980 (Table 2).

In all four external cause reduction scenar-
ios, the gender gap narrowed primarily due to 
significant gains in male life expectancy. For in-
stance, in the first scenario (25% reduction in 
external causes), the male disadvantage would 
shrink to 5.6 years in 1980 (a 6% reduction), 6.6 
years in 2000 (a 5% reduction), and 6.1 years in 
2018 (a 7% reduction). As the proportion of ex-
ternal cause reduction increased, the gender gap 
diminished further. Notably, in Scenario 3 (75% 
reduction), the gap in 2018 reached levels simi-
lar to 1980. In this scenario, the male disadvan-
tage would be 5.0 years in 1980 (17% lower) and 
5.1 years in 2018 (14% lower). Under complete 
elimination of external causes (Scenario 4), the 
male disadvantage would decrease substantial-
ly: 4.6 years in 1980 (23% reduction), 5.5 years 
in 2000 (21% reduction), and 4.6 years in 2018 
(29% reduction).

Figure 3 complements this analysis, illus-
trating the gender gap in life expectancy gains 
under the four reduction scenarios. As expect-
ed, the largest gains occurred with complete 
elimination of external causes. However, even 
in moderate reduction scenarios, the male dis-
advantage decreased significantly, particularly 
in 2018. 

Table 1. Total deaths and deaths from external causes, 
by gender - Minas Gerais (1980-2018).

Year Deaths Men Women Total
1980 Total 53,689 40,788 94,477

External 
causes

5,881 1,764 7,645

Proportion 11.0% 4.3% 8.1%
2000 Total 54,824 41,269 96,093

External 
causes

6,645 1,555 8,200

Proportion 12.1% 3.8% 8.5%
2018 Total 70,052 60,551 130,603

External 
causes

9,945 2,832 12,777

Proportion 14.2% 4.7% 9.8%
Source: MS/SVS/CGIAE - Mortality Information System 
(SIM); IBGE, Demographic Censuses (1980 and 2000) and 
Population Projections (2018).
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Discussion and conclusion

This study examined the impact of external 
cause mortality on the gender gap in mortality 
in Minas Gerais from 1980 to 2018. Simulating 
different scenarios of external cause reduction 
showed a significant decrease in the gender gap 
in life expectancy at birth. Eliminating just 25% 
of external causes would reduce the male mor-
tality disadvantage across all analyzed periods, 
with the gap shrinking further as the propor-
tion of eliminated causes increased. Under a 
total elimination scenario, the male disadvan-
tage would decrease dramatically, highlighting 
the significant role external causes play in the 
gender gap. Reducing these deaths would have 

a substantial impact on male life expectancy, 
narrowing the mortality gap between men and 
women.

The literature provides several explanations 
that help contextualize the findings of this study. 
Demographically, external causes of mortality—
such as accidents, homicides, and suicides—are 
significantly higher among men, particularly in 
younger and middle-aged groups4,13. This pat-
tern results in a disproportionately higher male 
mortality rate compared to women, negatively 
impacting male life expectancy—a trend ob-
served across Brazil20,26, in Latin American cit-
ies27 and globally28. Eliminating external causes 
would lead to a substantial increase in male life 
expectancy, thereby reducing the gender gap.

Figure 1. Age-specific mortality rates (ASMR) by gender. Mortality from All Causes and External Causes – 
Minas Gerais (1980-2018).

Source: Authors.
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Table 2. Gender gap in life expectancy at birth - Minas Gerais (1980-2018).

Scenarios Men Women
GAP

Absolute Relative*
Life expectancy at birth (e0)

1980 63.0 69.0 6.0
2000 70.9 77.8 7.0
2018 75.3 81.8 6.6

Scenario 1: reducing 25% of deaths from external causes
1980 63.6 69.2 5.6 5.7
2000 71.4 78.0 6.6 5.3
2018 76.0 82.1 6.1 7.2

Scenario 2: reducing 50% of deaths from external causes
1980 64.1 69.4 5.3 11.4
2000 71.9 78.1 6.2 10.6
2018 76.6 82.3 5.6 14.4

Scenario 3: reducing 75% of deaths from external causes
1980 64.6 69.6 5.0 17.2
2000 72.4 78.3 5.9 16.0
2018 77.3 82.5 5.1 21.7

Scenario 4: reducing 100% of deaths from external causes
1980 65.1 69.7 4.6 23.2
2000 73.0 78.4 5.5 21.5
2018 78.0 82.7 4.6 29.1

*Note: The relative differential indicates the percentage by which the gap would reduce compared to the real data (without 
eliminating external causes). 

Source: MS/SVS/CGIAE - Mortality Information System (SIM); IBGE, Demographic Censuses (1980 and 2000) and Population 
Projections (2018).

Figure 2. Sex ratios of age-specific mortality rates (ASMR) from external causes – Minas Gerais (1980-2018).

Source: Authors.
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Previous studies support the finding that 
external cause mortality rates are higher among 
men due to risk-taking behaviors and greater 
exposure to dangerous environments4,29. For 
example, in Minas Gerais, both in 2000 and 
2018, men had a higher proportion of deaths 
from transport accidents compared to women, 
although this difference slightly decreased in 
201830. Additionally, publicly available data re-
vealed a significant increase in the percentage of 
deaths from assaults among men, who remain 
disproportionately affected by this cause in both 
periods30.

Findings from Minas Gerais align with ev-
idence from other regions. A study analyzing 
adult mortality profiles in ten Latin American 
countries found that external causes, particu-
larly homicides and traffic accidents, are major 
contributors to higher male mortality rates31. 
Despite differences in overall adult mortality 
across these countries, the elevated external 
cause mortality among men is consistent, sug-
gesting a widespread regional issue31. 

The age-specific analysis of male mortality 
disadvantage in Minas Gerais between 1980 and 
2018 highlights two main trends: rising mortal-
ity levels across most age groups and the “reju-
venation” of the external cause mortality curve. 
These patterns are consistent with findings from 
studies conducted in other locations, including 
São Paulo32,33 and some developed countries34.

The rejuvenation of external cause mortal-
ity suggests that younger men are increasingly 
affected, likely due to urbanization and migra-

tion to cities in the late 20th century in search of 
better opportunities35, increasing the exposure 
to risks associated with external causes, such 
as urban violence and traffic accidents, which 
disproportionately affect young men4. Other 
factors, such as changes in social norms and 
increased occupational hazards (e.g., high-risk 
jobs in construction and transportation), may 
also explain the shifting patterns but require 
further investigation. 

The gender gap in mortality also reflects 
broader social inequalities, shaped by social 
norms, economic conditions, and cultural prac-
tices10. Higher male mortality from external 
causes often stems from gender roles that en-
courage risky and aggressive behaviors among 
men11,36,37. 

Traditional masculinity promotes bravery, 
competitiveness, and risk-taking, which height-
ens risky behaviors36,38. Gender norms often 
push men to be assertive and competitive, lead-
ing to aggressive behaviors like fighting or ex-
treme sports to assert their position39. 

Reducing external causes of death, such as 
traffic accidents and homicides, would signifi-
cantly decrease deaths associated with these 
behaviors and, consequently, the gender gap in 
mortality40,41. However, such a reduction would 
not occur in isolation; it would reflect broad-
er social and cultural changes that perpetuate 
these practices42. Reducing these deaths would 
signal not only an improvement in public health 
but also a shift in cultural norms around tradi-
tional masculinity43. Norms that once valued 

Figure 3. Gender gap in gains in life expectancy at birth – Minas Gerais (1980-2018).

Fonte: Autores.
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bravery, competitiveness, and risk-taking would 
be gradually replaced by a greater emphasis on 
health and safety, both personally and socially. 
Addressing external cause mortality would thus 
promote cultural change toward gender equity 
and healthier lifestyles41.

While reducing the gender gap in mortality 
from external causes is often seen as primarily 
benefiting men, it is also important to consider 
the impact on women. Reducing these deaths 
reflects a change in norms that perpetuate male 
risk behaviors, but it also involves a shift in gen-
der dynamics that can affect women’s health44,45. 

As men gain in life expectancy through re-
duced risk behaviors, women may experience 
changes in their own mortality and longevity. 
Increased female participation in traditionally 
male-dominated sectors, like emergency ser-
vices and technical industries, brings new oc-
cupational challenges, including physical and 
biomechanical risks46. This female advantage in 
longevity could be threatened if changing social 
norms lead women into riskier environments 
traditionally dominated by men.

Thus, a balanced view requires recognizing 
that reducing the gender gap in mortality is 
not solely about male gains but also about how 
changing social and cultural norms reshape 
mortality and longevity experiences for both 

genders47. As these norms evolve to encourage 
less risky behavior, external cause mortality 
should decline, supporting the idea that social 
changes can directly impact public health48,49.

This study contributes to the literature by 
providing evidence of how external cause deaths 
influence the gender gap in mortality in Minas 
Gerais and how this trend has evolved over 
decades. However, it also acknowledges some 
limitations. First, the analysis relies on aggregat-
ed mortality data, which may mask significant 
intra-regional and socioeconomic differences 
within Minas Gerais. Additionally, the quality 
of mortality data may vary over time and across 
regions, potentially affecting the accuracy of ex-
ternal cause mortality estimates. 

Future research should include more de-
tailed analyses in sub-regions of Minas Gerais to 
identify areas needing intervention. Qualitative 
data, such as interviews and focus groups, could 
help explore cultural and social factors influenc-
ing risky behaviors among men. Further, it is 
important to examine how different age groups 
and causes of death contribute to variations in 
external cause mortality rates using decompo-
sition methods. Other measures of inequality, 
such as variability in age at death across munic-
ipalities, should also be investigated using sur-
vival tables for both men and women.  
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