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ABSTRACT This study analyzes the impact of homicide in youth (between 15 and 29 
years of age) on male life expectancy in Mexico and its 32 states in the periods 2004-2006 
and 2014-2016, and identifies the factors that best explain the variations in the years of 
male life expectancy lost (YMLEL) due to youth homicide at the state level in 2014-2016. 
Based on official data, male temporary life expectancy (MTLE) between 0 to 85 years of 
age and years of male life expectancy lost, in total and due to youth homicide, were cal-
culated in each three-year period. Through a linear regression analysis, factors associated 
with the variations of the years of male life expectancy lost due to youth homicide among 
states were identified. The male temporary life expectancy decreased between the three-
year periods in the country and in 25 states; years of male life expectancy lost due to youth 
homicide increased in 31 states, in eight of them with a figure higher than 0.5 years in 
2014-2016 period. Factors such as the presence of drug trafficking, illegal firearms and the 
perception of insecurity explain the variations in the years of male life expectancy lost due 
to youth homicide within the Mexican states in the 2014-2016 period.
KEY WORDS Homicide; Adolescent; Young Adult; Life Expectancy; Violence; Mexico.

RESUMEN Se analiza el impacto del homicidio juvenil (entre 15 y 29 años) en la esperanza 
de vida masculina en México y sus 32 estados en los trienios 2004-2006 y 2014-2016, y 
se identifican los factores que mejor explican las variaciones en los años de esperanza de 
vida masculina perdidos (AEVMP) por homicidio juvenil a nivel estatal en 2014-2016. A 
partir de datos oficiales, se calcularon la esperanza de vida temporaria masculina (EVTM) 
entre 0 y 85 años y los años de esperanza de vida masculina perdidos, total y por homicidio 
juvenil. Mediante un análisis de regresión lineal, se identificaron factores asociados con 
las variaciones de los años de esperanza de vida masculina perdidos por homicidio 
juvenil entre estados. La esperanza de vida temporaria masculina decreció entre ambos 
trienios en el país y en 25 estados, mientras que los años de esperanza de vida masculina 
perdidos por homicidio juvenil se incrementaron en 31 estados, en ocho de ellos la cifra 
fue superior a 0,5 en 2014-2016. Factores como la presencia del narcotráfico, de armas 
de fuego ilegales y la percepción de inseguridad explican las variaciones de los años de 
esperanza de vida masculina perdidos por homicidio juvenil entre estados en 2014-2016.
PALABRAS CLAVES Homicidio; Adolescente; Adulto Joven; Esperanza de Vida; Violencia; 
México.
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INTRODUCTION

Violence is, at present, one of the greatest con-
cerns of Latin American citizens. As a result of 
the deterioration of security, the United Na-
tions Development Programme (UNDP) has 
stated that “the weak flank of the region is 
violence, crime and insecurity,”(1) a sensible 
assertion given the high rates of homicides 
that have characterized the region in recent 
years. In this context, Mexico is no excep-
tion, as violence in this country has reached 
sufficiently high levels – in magnitude, in-
tensity and cruelty – to make insecurity a 
central issue in the public debate at the na-
tional level.(2)

Young Mexicans – especially men – play 
a key role in this crime escalation, as there 
are conditions in Mexico that increase their 
risk of becoming victims of criminal acts or 
even perpetrators of those crimes: these con-
ditions are either of a structural nature – for 
example, the persistent social inequality(3) 
– or are related to the social context – the 
family setting (domestic violence), the school 
(harassment, bullying) or the community 
(gangs, drug dealing, characteristics of the 
neighborhood where they live) – rendering 
young people extremely vulnerable to vio-
lence.(4) Several studies have documented the 
increase in homicidal violence in the young 
Mexican population in this century; thus, ho-
micides have become the leading cause of 
death among young Mexican men in recent 
years.(4,5,6)

A homicide is indeed an extreme case of 
interpersonal violence, which highlights the 
issues that exist both in the different social sec-
tors and in the specific relationships in the pri-
vate sphere.(7,8) When homicides or attempted 
homicides involve young people, their social 
consequences are greater, as the early age of 
the victims greatly contribute to the increase 
in the “global burden” of premature death, 
injuries and disability suffered by society as a 
whole(9) and, in particular, to the loss of years 
of life expectancy, the latter being one of the 
most widely used indicators to measure the 
state of health and wellbeing of a population.

Unlike female life expectancy, male life 
expectancy in Mexico has practically stag-
nated of late at the national level and has 
even decreased in some states. Although 
some studies have documented the burden 
of violent deaths at young ages, none of them 
have assessed the impact of youth homicide 
on the changes experienced by male life ex-
pectancy in the last decade and the differ-
ences existing at the state level.(10,11,12,13)

Based on the construction of the indi-
cator of years of male life expectancy lost 
(YMLEL) due to youth homicides, the aim of 
the present study is to analyze the impact of 
homicides of young people aged between 
15 and 29 years on male life expectancy at 
the national level and by state in the periods 
2004-2006 and 2014-2016, and to iden-
tify the socioeconomic factors that best ex-
plain the variations found in this indicator at 
the state level in the 2014-2016 three-year 
period.

MATERIALS AND METHODS

This is an observational and descriptive 
study, based on secondary sources of infor-
mation, although it may also be considered 
– based on the analysis at the state level – 
an ecological study. Both the information 
on mortality and the population data for the 
studied years were obtained from the official 
databases (Dynamic Cubes) of the General 
Directorate of Health Information of the Min-
istry of Health [Dirección General de Infor-
mación en Salud de la Secretaría de Salud], 
whose reference sources, in the case of the 
population, are the estimates and projections 
of the National Population Council [Consejo 
Nacional de Población]; the only exception 
is the data on 2016 deaths, which were ob-
tained from the database of the National In-
stitute of Geography and Statistics [Instituto 
Nacional de Geografía y Estadística], given 
that the information was not yet available at 
the General Directorate of Health Informa-
tion at the time of the study.(14,15,16) It should 
be noted that this fact does not cause any 
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problem of comparability with the source 
used for previous years, as, in all cases, the 
official figures are collated by both institu-
tions and therefore are the same.

In particular, the homicides were clas-
sified according to the International Classi-
fication of Diseases, 10th Revision (ICD-10): 
X85–Y09, Y87.1.(17) Moreover, it should be 
noted that in this study the terms “federal 
entity” and “state” are used interchangeably 
when referring to the political-administra-
tive division of Mexico.

In accordance with criteria of the Pan 
American Health Organization (PAHO), the 
mortality records that have a death cover-
age of more than 90% or a proportion of 
ill-defined causes of less than 10% may be 
considered high quality.(18) In this sense, the 
information on mortality in Mexico in the 
last decades may be considered adequate; 
therefore, it was decided that the reported 
official mortality data were going to be used 
in this research work. Due to the existence 
of deaths of unspecified age (a percentage 
lower than 1% of the total number of deaths 
in each three-year period studied, and in the 
case of homicides, a percentage of 5% in 
the 2014-2016 period and 2% in the 2004-
2006 period),(14) this situation was corrected 
by proportionally redistributing the deaths 
of unspecified age, in general and by ho-
micide, according to the relative weight of 
each age group. This is a procedure that is 
commonly used in mortality studies, which 
does not change the data trend and is based 
on the principles of expansion of simple ran-
dom sampling.(19)

Given the fact that the concept of youth 
may have different definitions and limits as 
regards age, for the purposes of this study, 
the youth population was considered to 
be that between 15 and 29 years of age, 
in accordance with the criteria used by 
the European Union,(4) international organ-
isms such as the Economic Commission for 
Latin America (ECLA) [Comisión Económica 
para América Latina] (CEPAL), and the Ibe-
ro-American Youth Organization(20) [Orga-
nización Iberoamericana de la Juventud] 
and, particularly, the National Institute of 

Statistics and Geography [Instituto Nacional 
de Estadística y Geografía] (INEGI) of Mex-
ico,(21) which makes it possible to maintain 
comparability with different statistics proj-
ects for the study population at the interna-
tional level.

Although initially the total male homicide 
rates were calculated for the 15 to 19, 20 to 
24 and 25 to 29 year age groups and for the 
1989-1991, 1994-1996, 1999-2001, 2004-
2006, 2009-2011 and 2014-2016 three-year 
periods, the study basically focused on the 
2004-2006 and 2014-2016 periods, due to 
the possibility of comparing the most recent 
situation in Mexico with the one existing 
ten years ago, when youth homicide rates 
reached their lowest level, in addition to be-
ing able to work with data referring to a sin-
gle revision of the International Classification 
of Diseases (ICD-10). 

With the existing data on deaths and 
population, abridged tables for male mortal-
ity were constructed for Mexico and its 32 
states in the mentioned three-year periods, 
using EPIDAT v3.1 software.(22) The aim of 
constructing three-year mortality tables was 
to reduce possible random variations in mor-
tality rates that could distort the trend of their 
behavior. 

Based on the mortality tables and accord-
ing to the method proposed by Arriaga, both 
the male temporary life expectancy (MTLE) 
between 0 and 85 years of age as well as the 
years of male life expectancy lost (YMLEL) 
between these two ages (in general, by homi-
cides and by age group in each three-year pe-
riod) were calculated. The number of YMLEL 
was calculated by multiplying the proportion 
of individuals that die between the ages x 
and x + n in the stationary population of the 
mortality table, by the difference between the 
average number of years that they could have 
lived from the age of x if they had not died 
and the average number of years actually 
lived between x and x + n by the population 
that dies in that age group.(23,24) Both indica-
tors were calculated using the EPIDAT v3.1 
software. Arriaga’s method has been used by 
several authors and is described in detail in 
the literature.(10,12,13,23,24)
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In this sense, the YMLEL represent the 
difference between the maximum possible 
number of years that can be lived between 
two ages (85 years in this case) and the 
MTLE, which is the average years actually 
lived by the male population between those 
ages(23); that is, the YMLEL are the years not 
lived. The sum of these years not lived, by 
age groups and cause, made it possible to 
obtain the total YMLEL, as well as those at-
tributable to homicides for each state and, 
particularly, the YMLEL that correspond to 
the 15-29-year-old group (in general and by 
homicides). The YMLEL due to homicide 
thus become a robust indicator of the level 
of male youth homicides in the 2014-2016 
three-year period.

In this study the YMLEL were calculated 
assuming null mortality between 0 and 85 
years. This assumption facilitates the inter-
pretation of the indicator: the total of YMLEL 
between  “0” and “85” years is equal to the 
difference between the maximum number of 
years that can be lived between both ages if 
mortality is eliminated (in this case, 85 years) 
and the MTLE between ages “0” and “85” 
years (that is, the average number of years 
that are actually lived).(25)

Moreover, multiple linear regression 
analysis (weighted least squares regression) 
was conducted using the method known as 
stepwise regression to identify the socioeco-
nomic factors that could best explain the 
variations of the YMLEL by homicides in the 
15 to 29-year age group among the states 
in the 2014-2016 triennium. This proce-
dure, used by different authors in the health 
field,(26,27) takes the variable that shows the 
highest correlation with the dependent vari-
able and includes it in the predictive model, 
gradually incorporating new variables into 
the equation, to the extent that that they can 
produce a statistically significant change in 
the regression. The probability of the F test 
(0.05 entry; 0.10 removal) was the criterium 
chosen to select the variables that were de-
finitively included in the equation. 

The variables selected for the analysis 
reflect the socioeconomic conditions of each 
state around the dates on which the study is 

focused: the percentage of the population 
aged 18 years or more that feels insecure in 
their environment (2015)(28); the percentage 
of terminal inefficiency in secondary edu-
cation (2016)(29); the percentage of young 
people aged 15-24 years that do not study or 
have a permanent job (2016)(29); the percent-
age of population living in poverty (2016); 
and the Gini coefficient as an indicator of 
income inequality (2016).(30) Furthermore, 
the variables “hectares cultivated with mari-
juana and opiates destroyed by the army (per 
100,000 inhabitants),” “firearms confiscated 
by the army, per 100.000 inhabitants”(29) and 
“impunity index,” the first two variables cal-
culated for the biennium 2014-2015, and the 
latter for 2012 (latest available data)(31) were 
included as “proxies” of the magnitude of the 
activities related to drug trafficking, the avail-
ability of firearms and the functioning of the 
judicial system, respectively. In particular, the 
impunity index was calculated by subtracting 
from 1 the result of dividing the number of 
criminals convicted of murder by the number 
of homicides recorded in each studied period 
and then multiplying it by 100. 

The regression was weighted by the pop-
ulation aged 15-29 years existing in each 
state in 2015. Student’s t test was used to 
determine if the calculated regression coef-
ficients were significantly different from zero 
and the Durbin-Watson statistic was applied 
to assess the autocorrelation of the variables 
in the model. Likewise, the possible multi-
collinearity was assessed using the condition 
index. The SPSS v23 software was used for 
processing the information and the statistical 
data analysis.

The research protocol “Violence, youth 
and firearms in Mexico,” on which this ar-
ticle is based, was approved by the Center 
for Health, Population and Human Develop-
ment Studies of the University of Guadala-
jara [Centro de Estudios en Salud, Población 
y Desarrollo Humano de la Universidad de 
Guadalajara] and registered under code SyP-
2017-004. The project is in line with the eth-
ical guidelines set out in the General Health 
Law Regulation related to health research 
in Mexico, as it was considered “risk-free 
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research” that analyzes secondary data, using 
techniques and methods of documentary re-
search – with protected data – that do not 
affect any individual.

RESULTS

Figure 1 shows that between 1990 and 2005 
there is a marked downward trend in male 
homicide rates, both in general and in the 
15-29-year age group. However, from the 
2004-2006 three-year period onwards, this 
trend moves upwards, and although the high-
est rates are found in the 2009-2011 period, 
those observed in the 2014-2016 period – in 
general and in the analyzed age groups – 
are higher than the ones reported in the first 
years of the 1990s. 

The highest rates throughout the stud-
ied period are observed in the 25-29-year-
old group, reaching values higher than 65 

homicides per 100,000 inhabitants in the last 
two triennia, figures that are twice the rates 
observed in the general population. The rates 
of the 20-24-year-old group follow in second 
place, while the rates of the 15-19-year-old 
group, though lower than the national aver-
age, reach their highest value in the analyzed 
period in the 2014-2016 triennium.

Furthermore, the rates of the 15-19-year-
old group as a whole have remained clearly 
above the national average rate. All the rates 
of the 2014-2019 triennium are twice the 
rates recorded in the 2004-2006 period, with 
the 20-24-year-old group showing the great-
est increase. 

Table 1 shows that, both at the national 
level and in 25 Mexican states, the MTLE 
between 0 and 85 years decreased between 
the two studied triennia. In nine states, the 
decrease in MTLE was greater than one year, 
and the cases of Guerrero and Colima stand 
out for losing 3.7 and 2.4 years, respectively, 
between 2004-2006 and 2014-2016. In five 
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All ages 15 to 29 years

Figure 1. Triennial rates of male mortality due to homicide, per 100,000 
inhabitants, all ages and by the age groups under study. Mexico, 1989-
1991 to 2014-2016.
Source: Own elaboration based on the database (Dynamic Cubes) of the General Directorate of Health Information of 
the Ministry of Health(14) and the National Institute of Geography and Statistics.(15)
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states, the MTLE was lower than 70 years, 
with Chihuahua being the state with the low-
est MTLE (68.6 years).

In agreement with the above, at the na-
tional level and in 25 Mexican states, the 

YMLEL between both triennia increased. In 
particular, the YMLEL due to homicide in-
creased both at the national level and in 
31 states, in 16 of which the figures in the 
2014-2016 period more than doubled those 

Table 1. Male temporary life expectancy (MTLE), years of male life expectancy lost 
(YMLEL) and years of male life expectancy lost due to homicide (YMLEL due to H) 
between 0 and 85 years, at the national level and by state. Mexico, 2004-2006 
and 2014-2016.
States MTLE Difference YMLEL YMLEL due to H

2004-2006 2014-2016 MTLE 2004-2006 2014-2016 2004-2006 2014-2016

Mexico 71.51 71.16 -0.35 13.49 13.84 0.55 1.03

Aguascalientes 72.56 72.45 -0.12 12.44 12.55 0.12 0.22

Baja California 68.94 69.65 0.71 16.06 15.35 0.82 1.34

Baja California Sur 71.10 71.92 0.82 13.90 13.08 0.30 1.17

Campeche 72.88 71.78 -1.10 12.12 13.22 0.28 0.46

Coahuila 71.74 71.00 -0.74 13.26 14.00 0.27 0.64

Colima 72.22 69.85 -2.37 12.78 15.15 0.45 2.45

Chiapas 71.78 70.99 -0.80 13.22 14.01 0.49 0.59

Chihuahua 68.92 68.62 -0.30 16.08 16.38 0.97 2.64

Durango 71.87 71.60 -0.27 13.13 13.40 0.74 0.93

Guanajuato 72.42 71.13 -1.29 12.58 13.87 0.24 1.05

Guerrero 73.65 69.92 -3.73 11.35 15.08 1.35 3.91

Hidalgo 72.38 72.70 0.31 12.62 12.30 0.19 0.41

Jalisco 71.65 71.10 -0.55 13.35 13.90 0.37 0.87

Mexico City 71.13 70.27 -0.87 13.87 14.73 0.47 0.72

Mexico State 70.90 72.24 1.34 14.10 12.76 0.76 0.93

Michoacán 71.73 71.54 -0.18 13.27 13.46 1.13 1.44

Morelos 72.53 71.15 -1.38 12.47 13.85 0.50 1.55

Nayarit 72.52 72.80 0.28 12.48 12.20 0.74 0.72

Nuevo León 72.44 72.36 -0.08 12.56 12.64 0.16 0.60

Oaxaca 71.63 71.45 -0.18 13.37 13.55 0.95 1.16

Puebla 70.25 70.61 0.36 14.75 14.39 0.38 0.60

Querétaro 71.78 71.70 -0.09 13.22 13.30 0.24 0.35

Quintana Roo 72.45 71.87 -0.58 12.55 13.13 0.40 0.49

San Luis Potosí 73.06 72.77 -0.29 11.94 12.23 0.37 0.61

Sinaloa 73.06 71.45 -1.61 11.94 13.55 0.90 2.42

Sonora 70.47 70.35 -0.12 14.53 14.65 0.57 1.15

Tabasco 71.33 69.85 -1.48 13.67 15.15 0.32 0.79

Tamaulipas 71.71 71.17 -0.55 13.29 13.83 0.56 1.18

Tlaxcala 72.30 72.52 0.21 12.70 12.48 0.23 0.39

Veracruz 71.27 70.44 -0.83 13.73 14.56 0.28 0.74

Yucatán 72.82 71.86 -0.96 12.18 13.14 0.11 0.14

Zacatecas 72.84 71.73 -1.11 12.16 13.27 0.36 1.41

Source: Own elaboration based on the database (Dynamic Cubes) of the General Directorate of Health Information of the Ministry 
of Health(14) and the National Institute of Geography and Statistics.(15)

MTLE = Male temporary life expectancy; YMLEL due to H = Years of male life expectancy lost due to homicide;
YMLEL= Years of male life expectancy lost.
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calculated for the 2004-2006 triennium. 
In 14 of the 25 states that decreased their 
MTLE, the YMLEL due to homicide in the 
period 2014-2016 more than doubled those 
calculated for the 2004-2006 triennium. The 
state of Colima stands out, as the number of 
YMLEL due to homicide increased fivefold in 
2014-2016 compared to 2004-2006.

Although between 15 and 29 years of age 
the YMLEL increased at the national level and 
in most states (but four), the increase in the 
YMLEL due to homicides in this age group 
was much more marked: only in one state 
(Nayarit) the figures for the 2014-2016 period 
did not exceed those calculated for the 2004-
2006 triennium. In 16 states, the increase in 
YMLEL due to homicides between 15 and 29 
years of age between the two triennia at least 
doubled that observed for the YMLEL for the 
15 to 29-year-old group in general (Table 2).

It should be noted that while at the national 
level the increase of the YMLEL for the 
15-19-year-old group between both triennia 
was 18%, the YMLEL due to homicides in this 
same age group doubled in this period. The 
cases of the states of Guerrero, Chihuahua 
and Sinaloa are remarkable, with more than 
one YMLEL due to youth homicide in the 
2014-2019 triennium as well as the case of 
Colima, where the number of YMLEL due 
to homicides in this age group was in 2014-
2019 almost 11 times higher than the value 
for the 2004-2006 period. In this sense, 
in eight states the YMLEL due to youth 
homicide exceeded half a year (0.5), a value 
that was not reached by any Mexican state in 
the 2004-2006 triennium.

At the national level, this means that 
male homicides in the 15-29-year-old group 
accounted for – in the 2014-2016 trien-
nium – 3% of the total number of YMLEL in 
Mexico, 40% of the total number of YMLEL 
due to homicides and slightly over a quar-
ter of the total number of YMLEL in the 
15-29-year-old group, all these figures being 
higher than those calculated for the 2004-
2006 triennium (Table 3).

With the exception of Nayarit, in the 
rest of the states the YMLEL due to homi-
cide in the 15-29-year-old group increased 

their proportional weight in the total YM-
LEL in 2014-2016 compared to 2004-2006. 
The cases of Guerrero (where more than 
10% of the total number of YMLEL in the 
last triennium were caused by male homi-
cides between 15 and 29 years old), Sinaloa 
and Chihuahua (more than 7%) and Colima 
(more than 6%) stood out.

Moreover, in 14 Mexican states, the YM-
LEL due to homicide between 15 and 29 
years in 2014-2016 accounted for more than 
40% of the total of YMLEL due to homicide 
(for 6 states in 2004-2006). Furthermore, an 
increase between both studied triennia was 
observed in the relative weight of the YMLEL 
due to homicide in the 15-29-year-old group 
with respect to the YMLEL for that age group: 
in Guerrero, for example, in 2014-2016 ho-
micides accounted for around two thirds of 
all YMLEL in the 15-29-year-old group (com-
pared to 29% in 2004-2006), in Sinaloa and 
Chihuahua they accounted for practically 
half of the figure (23% and 26% respectively 
in 2004-2006) and for 45% in Colima (7% in 
2004-2006). 

However, it should be noted that there 
are states in which the number of YMLEL 
due to homicide in the 15-29-year age group 
for both triennia was relatively low and, 
therefore, the proportional weight, both 
in the total number of YMLEL and in the 
15-29-year-old group was low: those were 
the cases in Yucatán, Aguascalientes and 
Tlaxcala, in which the figures for YMLEL in 
the 15-29-year-old group have been equal 
or lower than 0.10 for both triennia and, 
therefore, they accounted for less than 1% 
of the total number of YMLEL, and less than 
10% of the total YMLEL between 15 and 29 
years of age in each of the states.

After the multiple linear regression anal-
ysis (Table 4), a model was obtained, show-
ing the social factors – of those analyzed in 
this study – that best explain the variability 
by state of the number of YMLEL due to ho-
micide in the 15-29-year-old group in the 
2014-2016 triennium. In accordance with 
the standardized regression coefficient, the 
results show that the variable “hectares of 
cultivated marijuana and opiates destroyed 
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by the army” is the most important factor 
to explain the interstate variations of the 
YMLEL due to homicide in this triennium. 
Moreover, the variables “percentage of pop-
ulation 18 years of age and older that feels 

insecure in their environment” and “firearms 
confiscated by the army” were also included 
in the model, which – according to the ad-
justed coefficient of determination (adjusted 
R2) – explains 73% of the variation in the 

Table 2. Years of male life expectancy lost (YMLEL) of the 15 to 29-year-old group and years of 
male life expectancy lost due to homicide (YMLEL due to H) of the 15 to 29-year-old group at the 
national level and by state. Mexico, 2004-2006 and 2014-2016.
States YMLEL  

2004-2006
YMLEL  

2014-2016
Ratio  

2014-2016/ 
2004-2006

YMLEL due to H 
2004-2006

YMLEL due to H 
2014-2016

Ratio  
2014-2016/ 
2004-2006

Mexico 1.28 1.52 1.18 0.20 0.41 2.10

Aguascalientes 1.06 1.34 1.27 0.03 0.10 3.98

Baja California 1.52 1.50 0.99 0.32 0.46 1.46

Baja California Sur 1.16 1.47 1.27 0.10 0.49 4.69

Campeche 1.18 1.32 1.12 0.08 0.13 1.61

Coahuila 0.98 1.26 1.28 0.11 0.29 2.56

Colima 1.14 2.08 1.82 0.08 0.94 11.81

Chiapas 1.62 1.42 0.88 0.18 0.19 1.04

Chihuahua 1.85 2.33 1.26 0.42 1.16 2.76

Durango 1.23 1.43 1.16 0.28 0.37 1.32

Guanajuato 1.14 1.72 1.52 0.10 0.43 4.17

Guerrero 1.32 2.49 1.89 0.39 1.57 4.08

Hidalgo 1.13 1.14 1.01 0.06 0.13 2.30

Jalisco 1.28 1.55 1.21 0.13 0.35 2.70

Mexico City 1.07 1.40 1.31 0.22 0.31 1.44

Mexico State 1.24 1.30 1.05 0.28 0.38 1.36

Michoacán 1.66 1.76 1.06 0.36 0.54 1.50

Morelos 1.21 1.63 1.35 0.16 0.55 3.44

Nayarit 1.49 1.29 0.87 0.26 0.23 0.90

Nuevo León 0.85 1.10 1.29 0.05 0.27 5.05

Oaxaca 1.47 1.43 0.97 0.27 0.34 1.25

Puebla 1.19 1.31 1.10 0.11 0.20 1.78

Querétaro 1.24 1.25 1.00 0.09 0.14 1.53

Quintana Roo 1.23 1.27 1.03 0.15 0.19 1.24

San Luis Potosí 1.22 1.30 1.06 0.14 0.27 1.94

Sinaloa 1.22 2.13 1.74 0.32 1.08 3.33

Sonora 1.28 1.49 1.17 0.23 0.41 1.78

Tabasco 1.64 1.88 1.15 0.11 0.30 2.76

Tamaulipas 1.24 1.56 1.26 0.24 0.56 2.39

Tlaxcala 1.10 1.16 1.05 0.07 0.10 1.57

Veracruz 1.28 1.64 1.27 0.08 0.31 3.66

Yucatán 0.96 1.01 1.05 0.04 0.05 1.20

Zacatecas 1.36 1.93 1.41 0.11 0.68 5.96

Source: Own elaboration based on the database (Dynamic Cubes) of the General Directorate of Health Information of the Ministry of Health(14) and the 
National Institute of Geography and Statistics.(15)

YMELB due to H = Years of male life expectancy lost due to homicide; YMLEL = Years of male life expectancy lost.
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dependent variable (YMLEL due to H in the 
15 to 29-year-old group).

By contrast, the remaining variables 
analyzed are not relevant to explain the 
differences observed in the YMEL due to 

homicide among the different states of Mex-
ico, as evidenced by their coefficients and 
their statistical significance.

The constructed model is statistically sig-
nificant; it neither presents autocorrelation, 

Table 3. Percentage represented by the years of male life expectancy lost due to homicide in the 
15-29-year-old group (YMLEL due to H 15 to 29) in the total years of male life expectancy lost 
(YMLEL), the total years of male life expectancy lost due to homicide (YMLEL due to H) and the 
total number of years of male life expectancy lost in the 15 to 29-year-old group (YMLEL 15 to 
29), at national level and by state. Mexico, 2004-2006 y 2014-2016.
States YMLEL  

2004-2006  
(%)

YMLEL 
2014-2016  

(%)

YMLELBH  
2004-2006  

(%)

YMLEL due to H  
2014-2016  

(%)

YMLEL due to H 
15 to 29 

2004-2006  
(%)

YMLEL due to H 
15 to 29 

2014-2016  
(%)

Mexico 1.46 2.99 35.98 40.03 15.32 27.30

Aguascalientes 0.21 0.82 21.03 46.49 2.43 7.64

Baja California 1.97 3.01 38.63 34.50 20.82 30.70

Baja California Sur 0.74 3.71 34.10 41.33 8.96 33.00

Campeche 0.67 0.99 28.75 28.45 6.88 9.96

Coahuila 0.86 2.09 42.73 46.03 11.65 23.22

Colima 0.63 6.24 17.88 38.52 7.00 45.44

Chiapas 1.34 1.31 35.81 30.93 10.95 12.95

Chihuahua 2.62 7.10 43.30 44.10 22.75 49.86

Durango 2.12 2.75 37.66 39.63 22.59 25.79

Guanajuato 0.81 3.07 42.21 40.50 8.95 24.66

Guerrero 3.40 10.44 28.51 40.24 29.31 63.30

Hidalgo 0.45 1.07 30.16 31.75 5.04 11.47

Jalisco 0.96 2.49 34.31 39.81 10.04 22.40

Mexico City 1.56 2.11 45.74 43.46 20.19 22.17

Mexico State 1.98 2.97 36.83 40.71 22.44 29.01

Michoacán 2.70 4.00 31.68 37.41 21.52 30.53

Morelos 1.29 4.00 32.36 35.80 13.29 33.99

Nayarit 2.05 1.90 34.76 32.25 17.12 17.86

Nuevo León 0.42 2.13 32.98 45.19 6.25 24.49

Oaxaca 2.06 2.53 28.90 29.46 18.72 24.01

Puebla 0.77 1.40 29.62 33.32 9.48 15.39

Querétaro 0.67 1.02 37.31 38.31 7.12 10.87

Quintana Roo 1.19 1.41 37.32 37.45 12.13 14.54

San Luis Potosí 1.16 2.20 37.63 44.10 11.35 20.67

Sinaloa 2.71 7.95 36.08 44.55 26.46 50.64

Sonora 1.61 2.83 41.03 36.03 18.22 27.77

Tabasco 0.78 1.95 33.34 37.71 6.54 15.73

Tamaulipas 1.77 4.07 42.36 47.58 18.95 36.09

Tlaxcala 0.52 0.83 28.89 26.90 6.02 8.97

Veracruz 0.61 2.09 29.30 41.20 6.49 18.64

Yucatán 0.32 0.36 34.24 32.50 4.08 4.67

Zacatecas 0.93 5.11 31.58 47.94 8.33 35.14

Source: Own elaboration based on the database (Dynamic Cubes) of the General Directorate of Health Information of the Ministry of Health(14) and the 
National Institute of Geography and Statistics.(15)

YMEL due to H = Years of male life expectancy lost due to homicide; YMLEL = Years of male life expectancy lost.
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according to the values of the Durbin-Watson 
test (around 2), nor high collinearity, accord-
ing to the condition index (less than 20).

DISCUSSION

Between 1990 and 2016, 428,012 homicides 
were registered in Mexico, 380,262 of which 
were male homicides (89%); 153,420 of the 
male victims (that is, 40% of the total num-
ber of male homicides) were between 15 and 
29-years-old; 20,180 of these homicides took 
place between 2014 and 2016.(14,15) These fig-
ures hardly reflect the magnitude of the hom-
icidal violence in Mexico and of the social, 
demographic and sanitary impact of these 
lives that were cut short at such an early age. 

According to PAHO,(32) around the year 
2015, the male homicide rate in Mexico (30 
per 100,000 inhabitants according to PAHO, 
36.2 in the 2014-2016 triennium according 

to the present study) was similar to the aver-
age rate of the region (31.7 per 100,000 in-
habitants). Although lower than the rates in 
El Salvador, Colombia, Venezuela and Bra-
zil, the rate in Mexico was 15 times higher 
than that of Canada (2.0), almost quadrupled 
those in Chile (7.6) and Cuba (8.2), almost tri-
pled those in the USA (9.6), Argentina (11.6) 
and Nicaragua (11.3), and was remarkably 
higher than the rates in Costa Rica (18.8) and 
Uruguay (13.3). 

PAHO recognizes youth homicide as 
the leading cause of death among young 
people in the Americas(33) and the highest 
rates in the region are found in the 20-24- 
and 25-29-year-old groups. A similar situation 
is observed with the male youth homicide 
because, although the homicide rate in the 
15-24-year-old group in Mexico in the period 
2008-2012 (25 per 100,000 inhabitants) was 
below those observed in Colombia and Bra-
zil, it was definitely higher than that reported 
by Argentina around 2008.(4,5)

Table 4. Association between selected socioeconomic variables and years of 
male life expectancy lost due to homicide in the 15-29-year-old group, by 
state. Mexico, 2014-2016.
Socioeconomic variables Standardized 

regression 
coefficient           

t p -value          

Variables in the equation

Confiscated firearms (per 100,000 inhabitants) 0.193                            2.04                 0.046                 

Destroyed hectares of marijuana and opiates (per 
100,000 inhabitants)

0.751        7.90     0.000

Perception of insecurity (%)                         0.223                    2.33 0.027

Excluded variables in the equation

Young people aged 15-24 years that neither study 
nor have a permanent job (%) 0.101 1.06 0.297

Impunity index (%) 0.040 0.38 0.706

Population living in poverty (%) -0.018 -0.19 0.852

Gini coefficient 0.055 0.57 0.571

Terminal inefficiency in secondary education (%) 0.062 0.65 0.520

Source: Own elaboration based on the database (Dynamic Cubes) of the General Directorate of Health Information of the 
Ministry of Health(14) and the National Institute of Geography and Statistics.(15)

Analysis of variance: degrees of freedom=3; F test=29.20; p=0.000.
Durbin-Watson test: 2.04.
Condition index: 13.07.
R2 (adjusted coefficient of determination): 0.732.
R2 (coefficient of determination): 0.758.
R (coefficient of correlation): 0.871.
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In the 2014-2016 triennium, the male ho-
micide rate in Mexico in the 15-29-year-old 
group was 49.8 per 100,000 inhabitants, the 
highest figure reported in the last 25 years, 
which makes it possible to understand why 
homicides are currently – and since 2008 – 
the leading cause of death of young people in 
that age group.(14)

However, the high rates of youth homi-
cide reported in recent years contrast with the 
notorious decrease observed in that rate in the 
first 15 years of the period analyzed. There are 
reasons put forward by several authors(2,3,6,34) 
that can help understand both the decline and 
rise in the rate from the middle of the first de-
cade of the current century onwards.

In general terms, the decline observed 
seems to be related to specific structural im-
provements, such as the gradual growth of 
the gross domestic product per capita, a slight 
decrease in poverty levels and low unemploy-
ment rates; however, it is also associated with 
a reduction in the intensity of the confronta-
tions between organized crime cartels since 
the establishment of the so-called “federation” 
(an alliance between several drug-trafficking 
organizations, under the leadership of the 
Sinaloa cartel) from the end of the 1990s to 
2004 – among other aspects.(35)

Nevertheless, a flare-up of violence and 
the increase in homicides, especially male 
youth homicides, do not only respond to the 
deterioration of these structural conditions 
– which, in fact, has actually occurred, as 
is the case of the increase in the percentage 
of individuals living in poverty from 2008 
onwards(30) or the reduction of the gross do-
mestic product per capita – but also to the 
effect of situational factors, such as the em-
powerment of the criminal groups engaged 
in drug-trafficking and other illicit activities, 
in collusion with authorities at different gov-
ernment levels(2,36); the intensification of the 
confrontation that the drug-trafficking organi-
zations maintain over the control of territo-
ries, due to the difficulties to access the US 
drug market(37); the war against organized 
crime undertaken by the Mexican govern-
ment in 2007 (with the deployment of the 
army in a large part of Mexico); the high 

levels of impunity and corruption existing in 
Mexican security and judicial systems(36,37,38); 
and the increasing number of firearms in ci-
vilian hands, which are mostly introduced 
illegally through the US border.(39)

Moreover, there are contexts that spe-
cifically contribute to the growth of violence 
among the young population. One is the lack 
of jobs or labor precarization, with wages 
among the lowest in the continent. Another 
is the lack of sufficient study opportunities in 
public universities and the low educational 
quality in the previous levels of education, as 
well as the fact that the current generation of 
adolescents and youth is the most numerous 
in the history of Mexico, giving rise to a re-
markable number of young people aged 15-
29 years who are unemployed or unenrolled 
in education or training.(40) Along with the 
marked inequality existing in Mexico and the 
deterioration of the urban space, where many 
young people coexist with highly violent be-
haviors on a daily basis,(41) these elements 
provide fertile ground for young people to 
commit or become victims of criminal acts, 
to join a gang or be recruited by the orga-
nized crime as professional hitmen, inform-
ers or drug traffickers.(42,43) 

Since the widespread increase in vio-
lence in the past decade, several authors 
have documented the relationship existing 
between violent deaths and life expectancy 
and, in particular, many of them have empha-
sized the importance of homicides – mostly 
occurring at young ages – in slowing down 
the increase in life expectancy, or even in 
stagnating or reducing male life expectancy 
in Mexico.(44) Thus, a comparison between 
Brazil and Mexico highlighted the fact that 
the YMLEL due to homicide between the 
ages of 15 and 29 years increased between 
2002-2004 and 2012-2014 – especially in 
Mexico, although the figure in Brazil was 
still considerable higher – and accounted for 
almost 50% of the total number of YMLEL 
in those ages in Brazil and 30% in Mexico, 
thus, having a negative impact on the life 
expectancy of both countries.(10) Another 
study confirms the negative impact of male 
homicides in the 15-29-year-old group on 
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the change in life expectancy in Mexico 
between 2000 and 2013.(12). Furthermore, a 
previous research work comparing Colom-
bia and Mexico also demonstrates how the 
15-29-year-old group was responsible for 
70% of the YMLEL due to homicide in Co-
lombia in 2011.(45)

In line with the above, the results of the 
present investigation show, first, that in the 
last decade the levels of male homicide in 
the 15-29-year-old group increased not only 
in Mexico, but also in all the Mexican states 
(except for Nayarit) – even in those states 
where the lowest rates have traditionally been 
observed – and that this growth was indeed 
remarkable in half of them, in which the YM-
LEL due to homicide for this age group in 
2014-2016 at least doubled the estimate for 
2004-2006.

Moreover, the role played by youth ho-
micide is herein highlighted in the changes 
observed in the MTLE: in all the states where 
the MTLE was reduced, the YMLEL due to ho-
micide increased substantially in the 15-29-
year group; especially in those states where 
the MTLE was further reduced – Guerrero Co-
lima, Sinaloa, Zacatecas – or that have lower 
MTLE, such as Chihuahua –the increases in 
YMLEL due to homicide in the 15-29-year-
old group were greater.

The fact that in eight states the number of 
YMLEL due to homicide in the 15-29-year-old 
group in the 2014-2016 triennium is greater 
than 0.5 (that is, half a year of life lost) – when 
in 2004-2006 the highest figure was 0.42 for 
Chihuahua – shows the importance of youth 
homicidal violence in life expectancy and the 
magnitude of its growth in the last decade, in 
addition to the weight acquired in the total 
number of YMLEL in this age group.

Thus, the impact of youth homicide on 
male life expectancy is clear: the high rates 
of homicide at young ages imply that the 
large number of victims that die between 15 
and 29 years of age do not live the years that 
they could actually live if they died of natural 
causes, in accordance with currently existing 
life expectancy levels, unlike what happens 
with deaths from chronic diseases that are 
concentrated at older ages.

As previously mentioned, in almost all 
the states in Mexico the YMEL due to male 
youth homicide have increased; however, 
the levels are dissimilar.  The results suggest 
that in those Mexican states in which the 
army destroys more cultivated hectares of 
marijuana and opiates, where the population 
perceives greater insecurity and where the 
army confiscates a larger number of firearms, 
the figure of YMLEL due to homicides in the 
15-29-year-old group tends to be higher and 
vice versa.

Thus, the analysis of interstate variations 
in the 2014-2016 triennium seems to confirm 
some of the arguments put forward above, 
particularly the relevance of organized crime 
(and especially the presence of drug cartels) 
along with the high availability of firearms 
– even of high-caliber weapons – to explain 
the high figures reached by the YMLEL due 
to homicide indicator in the 15-29-year-old 
group in states such as Chihuahua, Guerrero, 
Sinaloa, Colima, Zacatecas or Tamaulipas. 
Being frontier territories, Chihuahua or Tam-
aulipas facilitate illegal firearm trafficking 
from the USA and their indiscriminate use by 
the criminal groups settled in those states or 
relatively nearby states such as Sinaloa and 
Zacatecas. These groups often recruit young 
people to conduct their illegal activities or 
become role models of how to be rich and 
powerful.(2) 

While states such as Chihuahua, Guer-
rero, Sinaloa and Michoacán remained 
among the states that recorded the highest 
rates of youth homicides in both triennia, the 
remarkable growth of YMLEL due to youth 
homicide in Colima, Zacatecas, Nuevo Leon 
or Guanajuato seems to reflect a reconfigura-
tion of the criminal activity and a rearrange-
ment of the drug cartels, as a response to the 
discursive strategies of the government that 
legitimize the persecution of drug trafficking 
using the armed forces, which also modifies 
the forms of territorial appropriation by the 
criminal groups.(46)

In turn, the perception of existing insecu-
rity – especially in public spaces – is largely 
a reflection of the atmosphere of terror and 
impunity that reigns in Mexico, with federal, 
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state and municipal authorities that are unable 
to guarantee security to their citizens, which 
has led to a banalization of ordinary violence 
– which has increased drastically, along with 
police abuses – and, therefore, to a change 
in the daily behavior of the population.(2,28) In 
Guerrero, Chihuahua, Michoacán, Zacatecas 
and Tamaulipas – all of them states with more 
than 0.5 YMLEL due to youth homicide – the 
perception of insecurity is clearly higher that 
the national average.(28)

On the contrary, the cases of the states of 
Yucatán, Aguascalientes or Tlaxcala, where 
there is a lower number of YMLEL due to 
youth homicide, highlight the fact that in 
those places where the presence of organized 
crime and drug cartels is less evident, and the 
perception of insecurity is lower, the impact 
of male homicide in the 15 to 29-year-old 
group on male life expectancy is obviously 
smaller.

Although the present study may have 
some limitations, such as the possible un-
der-reporting of the existing mortality in the 
most marginalized regions of Mexico – which 
could affect the construction of mortality 
tables in some states and therefore, their 
comparison – or the possible errors in the 
collection and classification of deaths as ho-
micides, there is no evidence to infer that the 
results obtained for each triennium and the 
analysis based on those results may be signifi-
cantly distorted, given that there has been a 
generalized improvement in Mexican death 
records in recent years.(47) In any case, this 
would mean that the impact of youth homi-
cide on life expectancy could be underesti-
mated. The fact mentioned above regarding 
the satisfactory feedback on the mortality re-
cords in Mexico by the PAHO(18) supports the 
reliability of the findings obtained. 

Moreover, the use of the null mortality hy-
pothesis – among three possible options – for 
the calculation of the YMLEL does not alter the 
interpretation of results and is recommended 
by the literature(26) as it facilitates the interpre-
tation of the results and explains the overall 
changes in MTLE. 

In addition to the foregoing, the well-
known “ecological fallacy” should be added, 

as the observed association between aggre-
gate variables is not necessarily replicated at 
the individual level. In this case, however, the 
interest was focused on elaborating an explan-
atory context of the differences found in the 
behavior of youth homicide in the Mexican 
states rather than on identifying individual at-
tributes associated with being a homicide vic-
tim between 15 to 29 years of age.

Despite the possible limitations men-
tioned above, on the one hand, the results of 
this study allow us to assert with reasonable 
certainty that the homicidal violence affect-
ing men between the ages of 15 and 29 years 
has increased remarkably in Mexico in the 
last decade in Mexico and, in practice, in all 
its states. On the other hand, they show the 
impact of homicides at young ages on male 
life expectancy in Mexico and in most its 
states. It is evident that male life expectancy 
could grow conspicuously if male homicides 
at young ages were substantially reduced.

It is obvious that the health system can-
not tackle such an important matter as that 
of youth homicide on its own. Public health 
– unlike the judicial system, which is aimed 
at apprehending and punishing those break-
ing the law – must collaborate more ac-
tively in determining the magnitude of the 
problem, its scope and characteristics, as 
well as in identifying the factors that favor 
youth violence and what could possibly be 
done to modify them. Undertaken from an 
uncommon perspective, this study provides 
elements to understand the sociosanitary 
dimension of youth homicide – particularly 
that affecting men – and the need for an in-
terdisciplinary approach if we really want to 
have a young population with a lower risk of 
dying prematurely as victims of violence.

Therefore, the programs aimed at redu-
cing youth violence – and thus the homicide 
rates at these ages – must be considered in 
the context of a comprehensive policy that 
takes into account the various dimensions of 
violence,(48) because if there is not an ade-
quate strategy to satisfy basic needs and ad-
dress issues such as poverty, social inequality 
and unemployment, along with the need to 
reduce the existing levels of impunity and 
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corruption, to implement actions to reduce 
the number of illegal firearms that circulate 
in the country and to reassess the existing 
policies to reduce the trafficking of illegal 
drugs and restrict their production, distribu-
tion and consumption among young people, 
the number of male youth deaths will hardly 
be reduced due to this cause.(49) Moreover, 
it is necessary to question the predominant 

values in society related to masculinity, that 
is, those ideas that are passed on from gen-
eration to generation through the process of 
socialization and that imply a way of life that 
involves men more frequently than women 
in violent, risky and extreme behaviors that 
expose them to a higher probability of death 
due to youth violence.(50) 
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