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Abstract

Background:

In a society, children are the most vulnerable members of the population. Violence
experienced in Mexico during the last decade has also affected children under ten years
of age.

Objetive:
Analyze the trend of homicides in children under ten years from 1998 to 2017.

Methods:

A longitudinal study of homicides in children under ten years of age was conducted
in Mexico from 1998 to 2017. Several analytic techniques were applied to study the
mortality tendency during the study period in this population.

Results:

5,188 homicides occurred in children under ten years during the study period, 57% were
in boys and 70% were in children under five years of age. Hanging and strangulation
were the most common types of homicides for girls under one year of age. The home
was the most frequently reported place of occurrence. Children between 5-10 years old
were 3.1 times more likely to die from a firearm injury than those under 0-5 years old. It
was also found that minors who resided in the Northern region of the country had a 2.7
times higher risk of firearm mortality compared to those who resided in the central region.

Conclusions:

It is important to implement protective measures, especially for those under one
year, along with the need to create multi sectorial interventions that ensure protective
environments for children. Moreover, observatory programs could be used to improve
the quality of administrative records for decision-making.
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Resumen

Antecedentes:

En una sociedad, los nifios son los miembros mas vulnerables de la poblacion. La
violencia vivida en México durante la ultima década también ha afectado a personas
menores de 10 afos.

Objetivo:

Analizar la tendencia de los homicidios en nifios menores de 10 afnos de 1998 a 2017.

Métodos:

Se realizé un estudio longitudinal de homicidios en nifilos menores de 10 afios en
México de 1998 a 2017. Se aplicaron diversas técnicas analiticas para estudiar la
tendencia de la mortalidad durante el periodo de estudio.

Resultados:

De los 5,188 homicidios ocurridos, el 57% fueron en nifios y el 70% en menores de
cinco anos; el ahorcamiento y el estrangulamiento fueron los principales mecanis-
mos de homicidio de nifias menores de 1 afo. El hogar fue el lugar de mayor ocur-
rencia de homicidios. Los nifios entre 5y 10 afios murieron 3.1 veces mas por arma
de fuego que los menores de 0 a 4 afos. Los menores que residian en el norte del
pais tenian 2.7 veces mas riesgo de mortalidad por armas de fuego en comparacion
con los que residian en la region central.

Conclusiones:

Es importante implementar medidas de proteccion, especialmente para los meno-
res de un ano, junto con la necesidad de crear intervenciones multisectoriales que
aseguren ambientes de proteccion para los nifios. Ademas, los observatorios podrian
utilizarse como una estrategia para mejorar la calidad de los registros administrativos
y focalizar la toma de decisiones.

Remark

1) Why was this study conducted?

This is an article derived from the interes of Mexican Academics with respect to the deaths
in some vulnerables groups such as women, elderly people and children, as in this case.

2) What were the most relevant results of the study?

The force excess was associated with children violence and death in less than five years old,
and firearms in children between 5 to 10 years old were used. The household was the place
more associated with those events. Children that lived in northern areas had three times
more died risk with respect to those that lived in central areas of the country associated
with firearms used.

3) What do these results contribute?

It is necessary to design and implement multi-sectoral interventions that can support
protection for children. Surveillance systems could be used as a strategy to improve the
quality of administer registers and to help decision-makers. Furthermore, we believe that
these issues need to be followed in future studies that could identify the possible correlation
among homicides in children, hospitalization due to intentional injuries and complaints of
physical abuse in this population.
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Introduction

Deaths by homicide of children in Mexico has not received particular attention in the country’s
public policies despite the fact that the Convention on the Rights of the Child', which was
unanimously approved by the General Assembly of the United Nations in 1989 and ratified by
Mexico in 1990, establishes in Article 19 the right of all boys, girls and adolescents to a life free

of violence and binds the signatory states to adopt the appropriate legislative, administrative,
social and educational measures to protect children against violence. This institutional omission
is particularly problematic in a national context such as that of Mexico, where violent deaths have
increased dramatically from 2007 to date in the context of the war against drug trafficking .

In recent decades, programs related to child survival in Mexico have been geared towards disea-
ses that are preventable by vaccination and nutritional deficiencies. As a result of campaigns such
as breastfeeding promotion, growth monitoring, immunization and oral rehydration therapy,
millions of lives have been saved, and the quality of life of many boys and girls has been impro-
ved *. However, the World Report on Child Injury Prevention of the World Health Organization
(WHO) * draws attention to injuries as the leading cause of death and disability among children
worldwide. This report emphasizes the need to address this problem as a central part of all initia-
tives that are carried out to reduce damage to child health and improve overall well-being.

Therefore, it is necessary to establish differences between injuries referred to as unintentio-

nal and intentional according to the mechanism that causes them. Unintentional injuries in-
clude those produced by burns, falls, poisoning, etc. Intentional injuries produced by another
person or by the injured person include homicides and suicides®. Although it may seem easy

to make this distinction, in practice, it is difficult, especially in children under five years of age
and especially those under two years of age, due to the close relationship children have with
those who use violence against them. It is known that such deaths are registered precisely be-
cause of the legal implications involved ¢. While homicide is the most visible effect of violence,
it should be emphasized that deaths only represent a fraction of the total burden of violence ¢’;
for each death, an indeterminate number of violent events occur that lead to injuries or other
health effects - including both physical and mental sequelae and disabilities - some of which,
for various reasons, are never recorded by state institutions ®.

The classification of violence proposed by the WHO attempts to characterize the different
types of violence and relate them to the bonds between the aggressor and the victim °. In this
study, reference is made to interpersonal violence between people who are well known to one
another and that usually occurs in the home. In addition to the recommendations of the World
Report on Violence and Health for intervening in the problem, the INSPIRE handbook, an
initiative of several international and non-governmental organizations, establishes a series

of recommendations with proven evidence to mitigate and end violence against children;
among these recommendation are education and changes in attitudes towards life, response
and support from institutions responsible for access to justice, and the establishment of norms
and values in the face of situations of violence °. The objective of this article is to characterize
homicide deaths for children under ten years of age in Mexico through the analysis of official
records of homicide deaths from 1998-2017, focusing the public attention on a problem that is
one of the most severely neglected social issues in Mexican society.

Materials and Methods

Design and population

A longitudinal design was used to describe and analyze the deaths recorded as homicides in
children 0-10 years of age in the Mexican Republic over a period of 20 years, from 1998 to
2017. The analyzed information included the variables recorded on the death certificates: age,
sex, year, place of occurrence of the event and weapon used/mechanism. The information was
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extracted from mortality databases and records validated by the General Directorate of Epide-
miology of the Mexican Ministry of Health.

The deaths with External Causes of Injuries and Poisons, categorized by codes Y00 to Y09 and
X85 to X99, according to the tenth revision of the International Classification of Diseases (ICD
X), were analyzed '°. For this analysis, the causes were grouped as follows:

« Blows without weapons, rape (Y04 to Y05),

Attack with corrosive substances and chemical products (X85 to X89),
Poisoning (X90),

« Hanging, strangulation, suffocation (X91),

Drowning (X92),

Attack with a firearm and explosives (X93 to X98),

Attack with sharp or pointed object (X99 to Y00),

Negligence, abandonment and abuse (Y06 to Y07) and

o Other means and those not specified (YOI to Y03, YO8 to Y09, Y35, Y36).

Processing and analysis of information

Based on the recommendation of experts in the analysis of mortality by injuries '"'2, corrections
and adjustments were made to the cases with homicide mechanisms in the so-called nonspecific
codes (Y33-Y34) or garbage codes (R codes). Three adjustments were made to the data:

First adjustment: The nonspecific codes or garbage codes of Chapter XVIII, which in the CIE X
Revision are defined within-group “R”, were added proportionally to the homicide mechanism
of death by intentionally externally caused injuries (homicides).

Second adjustment: The injury codes that ignored whether the injury was accidentally or
intentionally inflicted, Y33 and Y34, were added proportionally to the product of the previous
correction.

Third adjustment: An imputation process (information assignment) was performed for cases
with missing data, as age or sex. This imputation was made in the following way: if there were
thirty lost data items for sex, the distribution of this variable for each age was taken, and these
data were distributed proportionally between children according to the sex distribution.

Statistical analysis

The variables analyzed were age, sex, year of occurrence of death, place of occurrence of the event
and homicide type (by the weapon used/mechanism causing the death). In the analysis of morta-
lity, the absolute values represented by the annual number of cases and their relative distribution
at the percentage level were taken into account. A trend analysis of total deaths was performed
by age group, sex and year of occurrence for the study period. Specific rates were generated

per hundred thousand inhabitants based the reports of basic health indicators in the Americas
established by the Pan American Health Organization . For the denominators, the population
projections reported by CONAPO (2009) were used for each of the years analyzed.

A multiple linear regression model was performed using homicide rate as dependent variable,
and sex and years as independent variables to assess mortality trends. An analysis of deaths in
children under 5 years of age was performed to more precisely identify what occurred in this
group based on the type of homicide (weapon used/mechanism), by age and sex.

Additionally, a multiple logistic regression model was made in order to determine the type of homi-
cides that were more common across regions, with the type of homicide as the dependent variable
coded as “1” if it was firearm homicide; and “0” if otherwise (other means/undetermined). The
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Figure 1. Homicide mortality rates among children 0-10 years old, in Mexico. 1998-2017
Source: Prepared from the databases of the National Health Information System (SINAIS, 1998-2017)

regions were coded as follows: Center (0), North (1), West (2), East (3) and South (4). Models were
also adjusted by sex (girls (0), boys (1)), and age categories (0-5 years (0), 5-10 years (1)).

P values and 95% confidence intervals were calculated and presented for all coefficients deri-
ved from models. All analyses were carried out using Stata, version 13.0 **.

Results

A total of 5,188 deaths were recorded as homicides in children ages 0 to 10 years from 1998-
2017 in Mexico. Each year, 259 children under ten years of age died from homicide; 56.7%
were boys. Among all these deaths, 70.1% were of children younger than five years. The girl/
boy ratio was 1:1.31.

Figure 1 shows that during the 20 years of the study, there was a decreasing trend in mortality
for boys and girls, although the decrease for boys was almost double, compared to the decrease
observed for girls. This figure also shows that rates were consistently higher (between 10% and
30%) for boys than girls during the study period. By 1998 and 2003, the risk of dying from

a homicide was as much as 60% higher for boys than for girls, but between 2004 and 2007,
mortality rates were similar by sex. Although the trend was irregular until 2017, it tended to
decrease over the years.

When the linear regression for the study period was applied, it was found that boys had a
mortality rate from homicides of 0.54 (95% CI: 0.30-0.79) higher compared to girls (p <0.001).
Additionally, due to the one-year increase, mortality was reduced by 0.03, meaning that this
decrease was statistically significant (p <0.01) (Data not shown).

The analyzes of homicides by weapon use/mechanism and by age group show that 70.1% of
homicides occurred in children 0 to 4 years of age (Table 1); in this group, homicides by “other
means and/or undetermined” accounted for 42.6% of homicides, and 29% of homicides in
children ages 5 to 10. In this same age group, homicides in which a gun or a knife was used
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Figure 1. Distribution of the mechanisms for homicide according to age group and sex, Mexico (1998-2017)

Homicide by type of weapon used/

0 to 5 years 5to 10 years Subtotals by sex

Total n (%)

mechanisms / age group - sex Boys n (%) Girls n (%) Boys n (%) Girls n (%) Boys n (%) Girls n (%)
Other means 867 (42.9) 684 (42.3) 278 (30.1) 166 (26.5) 1145 (38.9) 852 (37.9) 1197 (38.5)
Firearm 325(16.1) 199 (123)  339(36.8) 206 (32.9)  665(22.6) 404 (18.0) 1069 (20.6)
Hanging and strangulation 260 (12.9) 236(14.6) 112(12.1)  110(17.5)  374(12.7) 347 (154) 721 (13.9)
Physical abuse 195 (9.6) 183 (11.3) 22 (2.4) 10 (1.6) 215(7.3) 193 (8.6) 410 (7.9)
Sharp instrument 121 (6.0) 108 (6.7) 86 (9.3) 79 (12.6) 209 (7.1) 189 (8.4) 394 (7.6)
Drowning 170 (8.4) 120 (7.4) 56 (6.1) 30 (4.8) 224 (7.6) 148 (6.6) 374 (7.2)
Beating, altercation, rape 52 (2.6) 60 (3.7) 7 (0.8) 12 (1.9) 59 (2.0) 72 (3.2) 130 (2.5)
Corrosive substance 14 (0.7) 23(1.4) 15 (1.6) 9(1.4) 29 (1.0) 31(1.4) 62 (1.2)
Poisoning 14 (0.7) 5(0.3) 8(0.9) 5(0.8) 24 (0.8) 9(0.4) 31 (0.6)
Total 2019 (100) 1618(100) 924 (100) 627 (100) 2943 (100) 2245 (100) 5188 (100)

Source: Prepared from the databases of the National Health Information System (Sistema Nacional de Informacién en Salud - SINAIS, 1998-2017).

were the most common ones (46%). Physical force (e.g., beating, hanging, strangulation, drow-
ning and physical abuse) was reported in approximately 23% of cases.

Among children under nine years of age, homicides caused by firearms (20.6%) and by han-
ging or strangulation (13.9%) were the most prevalent, while poisoning was the least reported
type (0.6%). The results show that compared to boys, girls were more likely to die from physi-
cal abuse, beating, hanging (33.8%). 56.7% of victims ages 0 to 10 were boys. Given that 70%
of deaths occurred in children under 5 years of age and that sex differences were observed, the
following results stratified by age and sex are presented:

Patterns on girls under 5

Approximately 40% of all homicides of children occurred under one year of age, as shown

in Tables 2 and 3. In children, less than 5 years, the numbers for hanging and strangulation were
14.6 for girls and 12.9 for boys. Among girls one year of age, the most common type of homicide
was drowning, and after two years, it was firearm homicide. The number of homicides recorded

under the nonspecific mechanisms “other means” appears to decrease by age (Table 2).

Patterns on boys under 5

For boys, those under one year of age accounted for 40% of the mechanism for death and pre-
sented a similar pattern for girls. In children under one year of age, the most frequent mecha-
nisms of homicide death were hanging and strangulation, while among those older than one
year, firearms were the most common mechanism. Misclassified mechanisms ranged between
35% and 48% at different ages (Table 2).

One-third of the events occurred at home. Public thoroughfares ranked second. A striking
feature was the high percentage of child deaths for which the site of occurrence was not
registered, 25%. When comparing the place of occurrence by sex, significant differences were
found in homicides that occurred at home, where the number of deaths was higher in girls
(p <0.005). For homicides that occurred at public places, such as streets or highways, there
were no differences by gender (data not shown).

On the other hand, for the period of study, boys had a 31% higher risk of death than girls by
firearms. Those between 5-10 years old died 3.1 times more by a firearm than those under

0-4 years old. It was also found that minors who resided in the North of the country (states of
Tamaulipas, Chihuahua, Nuevo Ledn, Durango, Coahuila, Baja California Norte y Sur, and So-
nora) had 2.7 times higher risk of mortality by firearms compared to those who resided in the
central zone of the country (State of Mexico, Federal District, Morelos and Puebla) (Table 3)

Although there was information on the state and locality, it was impossible to perform any
analysis because when the cases were stratified by year and cause, small groups were generated.
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Table 2. Homicide in children under five years of age according to weapon use mechanism for death. Mexico 1998 to 2017

Homicide in girls

Mechanisms 0 1 2 3 4 Total
n (%) n (%) n (%) n (%) n (%) n (%)

Other means 288 (42.5) 151 (47.6) 123 (46.9) 66 (34.0) 57 (33.9) 685 (42.3)
Hanging and strangulation 157 (23.2) 25(7.9) 14 (5.3) 24 (12.4) 16 (9.5) 236 (14.6)
Firearm 36 (5.3) 35(11.0) 41 (15.6) 49 (25.3) 38 (22.6) 199 (12.3)
Negligence, abandonment and abuse 113 (16.7) 28 (8.8) 17 (6.5) 15(7.7) 10 (6.0) 183 (11.3)
Drowning 32 (4.7) 38 (12.0) 31(11.8) 10 (5.2) 8 (4.8) 119 (7.4)
Sharp instrument 31 (4.6) 16 (5.0) 18 (6.9) 20 (10.3) 24 (14.3) 109 (6.7)
Beatings, rape 15 (2.2) 17 (5.4) 14 (5.3) 6(3.1) 7 (4.2) 59 (3.6)
Corrosive substance 3(0.4) 5(1.6) 4 (1.5) 3(1.5) 8 (4.8) 23(1.4)
Poisoning 2(0.3) 2 (0.6) 0 1(0.5) 0 5(0.3)
Total 677 (100) 317(100) 262(100) 194 (100) 168 (100) 1618 (100)
Homicide in boys

Other means 384(47.9) 180 (44.7) 147 (41.1) 74 (32.7) 81 (35.2) 866 (42.9)
Firearm 38(4.7) 67 (16.6) 71 (19.8) 65 (28.8) 83 (36.1) 324 (16.0)
Hanging and strangulation 168(20.9) 30 (7.4) 28(7.8) 18 (8) 17 (7.4) 261 (12.9)
Negligence, abandonment and abuse  116(14.5) 24 (6.0) 27 (7.5) 14 (6.2) 13 (5.7) 194 (9.6)
Drowning 30(3.7) 54 (13.4) 48 (13.4) 20(8.8) 17 (7.4) 169 (8.4)
Sharp instrument 49((6.1) 18 (4.5) 22 (6.1) 20 (8.8) 13 (5.7) 122 (6.0)
Beatings, rape 9(1.1) 21(5.2) 13 (3.6) 6 (2.7) 4(1.7) 53 (2.6)
Corrosive substance 5(0.6) 2(0.5) 2 (0.6) 4(1.8) 2(0.9) 15 (0.7)
Poisoning 3(0.4) 7 (1.7) 0 5(2.2) 0 15(0.7)
Total 802(100) 403 (100) 358 (100) 226 (100) 230 (100) 2019 (100)

Source: Prepared from the databases of the National Health Information System (Sistema Nacional de Informacion en Salud - SINAIS, 1998-2017).

The data is presented as n (%).

Table 3. Mechanisms of death by region, sex and age groups. Mexico. 1998 to 2017.

OR SD 95% CI
Region
Center 1
Northern 2.74* 0.26 2.28-3.29
Western 2.22% 0.26 1.75-2.80
Eastern 1.31%* 0.18 1.00-1.72
Southern 2.02* 0.21 1.65-2.46
Sex
Girls 1
Boys 1.31* 0.10 1.13-1.51
Age groups
Girls 1
Boys 1.31* 0.10 1.13-1.51
Age groups
0-5 1
>5-10 3.08* 0.22 2.67-3.56

*p <0.01; **p=0.05

Discussion

The study shows that the mortality records for homicide in children between 0-10 years of age
in Mexico had few changes over more than two decades. However, during some years of the
study period, homicide rates in girls were almost equal to those in boys, and firearms followed
by hangings and strangulation were the most common types of homicides in children.

In under one year, the information coincides with the results of a study in Turkey that characterized
homicides perpetrated by mothers (filicide) to children under six years in which hands were used

as a criminal tool; throwing their daughters from heights was the second most common method of
filicide. In addition, it was identified that mothers used gauze, cloth or socks to kill their children **.
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The sex difference in mortality patterns differed from that reported in a previous study per-
formed by other authors®. In that study, the risk of dying from homicide was almost three
times higher for boys under five years than for girls, while in the present analysis, the diffe-
rences were considerably smaller (close to 1: 1). However, the findings coincide with those of
another study, which reported a high percentage of deaths among children under one year in
both sexes '¢; in that study, the most frequent mechanism were nonspecific, indicating that the
violence continues to be used against the most vulnerable. In Taiwan, the analysis of a decade’s
data showed that children under five years of age were likely to be attacked with force, and
suffocation was still the leading cause of death. Cranial and facial injuries were more prevalent
in children under five years of age "".

In a comparison of the records of violent mortality in children 0-5 years and 5-10 years with
those of another Latin American country, such as Colombia, over the last three years ', it was
observed that the risk of dying due to homicide in general was slightly higher in Mexico com-
pared to Colombia. For example, in Mexico, the homicide mortality rate in girls aged 0-5 years
was 1.25/100,000, while in Colombia, it was 1.01/100,000. The same was true for girls aged
5-10 years; the rate was slightly higher for Mexican girls (0.57/100,000) than for Colombian
girls (0.48 / 100,000). For boys, the differences were smaller, so much so that for 5- to 10-year-
olds, the risks of mortality due to homicide were similar for both countries (0.70/100,000).

In Africa, a study of the mortality records from 38 medical-legal laboratories for children under
18 years found a higher rate of homicides in males, and this rate was highest among those older
than five years . The behavior differed by type and place of occurrence; for females, the highest
percentage of events occurred within the nuclear family (18.9%). The use of sharp objects was
more frequent for males, while strangulation was more frequent among females; among children,
weapons were a greater cause of death. Another finding corresponded to differences in the type
of weapon used/mechanism for homicides; for children five years and older, homicides were
linked to child abuse, while for girls, they were due to carelessness. The findings in Mexico were
similar for the girls in terms of the place of occurrence and cause of death *.

It is important to mention that violence against children is increasingly being perpetrated

in public spaces, where it is likely that there are witnesses to such violence who at a given
moment could act to reduce the severity of the damage. However, the home is where violence
is reproduced and where acts of violence affect the most vulnerable?, in this case, children 0-9
years; in which, differences by sex were evidenced, with homicides in girls occurring at home
being higher. Thus, home as a safe environment should be a priority in the set of interventions
to prevent violence against girls, targeting to strengthen parenting skills and address social
norms, and seeking to reduce the incidence of various types of injuries 2.

Evidence emphasizes that such violence is generated by someone close to the child or a relati-
ve 2% in many cases, violence is perpetrated by the victim’s parents themselves . It is possible
that the increase in mortality in some years of the study period (especially in 2009) was related
to revenge among criminal gangs, linked to drug trafficking problems throughout the country,
particularly in the Mexican Northern-Area. That situation might also be associated with the
confronted war made by the Government of former President Calderén against drug traffic-

king carried out during his mandate, resulting in many thousands of deaths 2>%.

This study provides evidence on violent mortality among minors in Mexico; however, the following
issues are recognized as potential limitations, similarly to other results found by other authors -

Misclassification or underreporting of violent mechanism for death in children, given that the
source of information was secondary records;

Measurement error due to missing information for age and sex, although this issue was correc-
ted with the imputation methods identified in the methodology;
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The high proportion of nonspecific mechanisms for death in both children, which underestimates
the proportion of deaths from known mechanismy; i.e., the magnitude of incidences of beatings,
hanging, firearm violence, among other mechanisms, may be underestimated by not having com-
plete information that could guide more specific measures to control and prevent violent acts;

The impossibility of establishing the relationship between the victim (the minor) and the
perpetrator responsible for his or her death, which makes it necessary to continue insisting to
the responsible authorities that, in the specific case of homicides, the death certificate should
include the option of recording the relationship between the victim and the perpetrator. This
would allow for the development of better policy proposals to prevent violent mortality.

As has been described in other Latin American contexts, the lack of specificity of violent death
mechanisms should motivate the improved investigation and recording of these events in a
way that leads to the generation of effective proposals to combat them #**'. In this context, the
observatories of violence, an intersectoral and inter-institutional coordination strategy, could
contribute to the generation of reliable information, the product of the validation of data and
information among the competent entities on the subject *>*.

Furthermore, serious and focused efforts are necessary to document the general situation

of children under five years, who comprise the population most vulnerable due to violence.
Several aspects that could be considered: mental health problems or dysfunction in parents

or caregivers of children under ten years of age, and the presumptive signs and/or symptoms
of situations of violence that can be identified by health professionals during medical consul-
tations '>**. We believe that these issues need to be followed in future studies where we could
identify the possible correlation among homicides in children, hospitalization due to intentio-
nal injuries and complaints of physical abuse in this population.

Conclusions

The present study identified that the trend in mortality for these population groups remained simi-
lar throughout the study period studied: on average, a child under five years of age was murdered
every two days, while for those aged five and above, one death occurs every five days. This could
reflect the limited efforts to combat and eradicate this form of child mortality in the country.

Evidence beyond the statistical data was presented in hopes of drawing attention to the urgent
need for committed efforts from the sectors empowered to secure the fundamental right to

life for boys and girls in Mexico to search for proven strategies such as those suggested in the
INSPIRE handbook, an initiative of several international organizations and non-governmental
organizations; such strategies establish that education and attitudes towards life, the response
and support of institutions responsible for access to justice, and the establishment of norms
and values that promote the participation of adolescents and young people are effective measu-
res to end all forms of violence against children.

Other future studies could develop to identify some correlations among homicides in children,
hospitalization due to intentional injuries, and complaints of physical abuse in this popula-
tion. Moreover, observatory programs could be used to improve the quality of administrative
records for decision-making.
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