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Figure 5  Percentage of total YLLs due to unintentional injuries for 
males, females and both sexes combined in 1990 and 2017, by state, in 
Mexico.

Figure 6  Age-standardised disability-adjusted life years (DALYs) by state from 1990 to 2017 by sociodemographic index (SDI) and global expected 
DALYs by SDI. The black line represents expected values based on the mean DALY rate for all locations at each SDI level. For each state, points from 
left to right depict estimates from each year from 1990 to 2017.

states as SDI increased over time. Baja California has a notably 
higher burden than other states in Mexico.

Discussion
In this study, we reported morbidity and mortality estimates of 
unintentional injuries in Mexico from GBD 2017, including 
subnational analysis by states in Mexico. Our review of the GBD 
2017 estimates for injury burden in Mexico revealed a number 
of notable trends that vary dynamically by age, sex, year, subna-
tional location and injury type. Some important key themes 
emerged that could help frame future health policy and research 
in Mexico.

First, GBD 2017 highlighted pronounced time trends in the 
burden of unintentional injury in Mexico. Age-standardised 
mortality rates have improved significantly over time, which 
may be associated with improvements in healthcare access 
and quality; however, incidence, prevalence and YLDs have 
remained relatively stagnant, particularly due to the burden of 
road traffic injuries. Online supplementary appendix table 1 
shows how these trends have varied by specific subcause: for 
example, pedestrian road injuries had essentially the same YLDs 
per 100 000 in 1990 and 2017, while motor vehicle road injuries 
increased. Second, this study illustrated the extent to which injury 
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What is already known on the subject

►► Previous assessments focusing on specific states, 
demographic groups and types of unintentional injury in 
Mexico have found notable variation in burden; however, 
unintentional injuries are known to pose risk to all members 
of society.

►► Previous understanding of unintentional injuries in Mexico 
has called for different emphasis placed on transport policy, 
industry regulation and socioeconomic factors that drive 
certain behaviours.

What this study adds

►► This research highlighted subnational variation of 
unintentional injuries across Mexico, with a disproportionate 
burden of injury in Tabasco, Chihuahua and Zacatecas.

►► This study adds measures of health loss including disability-
adjusted life years due to unintentional injuries in Mexico.

►► This study confirms previous research findings that males 
experience much higher rates of disability and death from 
unintentional injuries than females in Mexico.

disproportionately affects younger and working ages in Mexico. 
As the figures in this study indicated, a significant proportion of 
the injury burden is experienced in younger age groups, starting 
in the teenage years and continuing throughout adulthood. The 
health and well-being of the working-age population are critical, 
as Mexico is projected to experience a demographic shift that 
will increase the dependency of retirees on working-age individ-
uals.30 The proportion of people aged 65 or older is expected to 
triple by 2050, which could also lead to increased mortality and 
incidence due to falls in Mexico.

Third, this study confirmed differences between sexes in terms 
of injury burden. GBD 2017 focused extensively on sex differ-
ences across all causes of health loss, and the burden of injuries 
is one area of burden where males experience much higher rates 
of death and disability than females.

Fourth, our analysis found considerable heterogeneity in the 
injury burden across states in Mexico. Specifically, we found 
concentrated burden of unintentional injuries in select states 
in Mexico, such as Zacatecas and Tabasco. Both Tabasco and 
Zacatecas have large rural populations, 43% and 41% rural, 
respectively, which have been found to have higher motor vehicle 
injury rates than urban areas.31 32 These findings underscore the 
importance of directing attention and resources to mitigating the 
injury burden in these particular areas, and also likely within 
the key populations described above in each of these areas. It is 
also important to note the heterogeneity of disease burden by 
state, where states have age-standardised mortality rates that are 
double those of other states. For example, the mortality rate due 
to falls in Quintana Roo is double that of Tamaulipas. As GBD 
research continues to add more detailed cause classifications, 
such patterns can be used to inform future research and policy 
to address burden at both the state and national levels. Addi-
tionally, lessons can be learnt from states such as Tamaulipas and 
Chihuahua, which have significantly decreased mortality due to 
drowning, falls and road injuries in the past 27 years.

It is important to note that GBD 2017 estimates for uninten-
tional injury deaths and for all-cause mortality in Mexico are 
higher than official national statistics.16 This effect is partly due 
to a process in the GBD cause of death modelling framework, 
whereby deaths from level 1 causes are adjusted to match all-
cause mortality, and subsequently deaths from level 2 causes 
are then adjusted to match the deaths from their level 1 causes, 
continuing down to the most detailed level of the GBD cause 
hierarchy. GBD estimates are also higher due to garbage code 
redistribution, where ill-defined deaths in VR data are redistrib-
uted to target underlying causes of death by age, sex, location 
and year. These results highlight the need to further analyse the 
burden of unintentional injuries among females, as the high rates 
of injury among males can mask the trends specific to females.

This study has several limitations beyond the limitations 
already noted in the GBD literature.17–22 With regard to non-
fatal estimation, while Mexico has more data for injury incidence 
than many other countries due to the availability of ENSANUT 
and the national hospital discharge database, the data sources 
may still have limitations, such as reporting biases for less severe 
injuries or for areas that lack reliable access to healthcare. The 
hospital data used in this study are from the Ministry of Health 
and do not include discharges from the private sector as well 
as a portion of discharges from the public sector, which may 
have unidentified biases compared with comprehensive hospital 
discharge records across Mexico.

Trends in motorcycle fatalities estimates have also pointed 
to a limitation in accounting for potential changes to estimates 
due to differences in the ICD system used in a given year. In 

1998, Mexico switched from ICD-9 to ICD-10, which includes 
more specific vehicle type codes, leading to changes in garbage 
code redistribution, which is likely influencing the observed 
decrease in motorcycle deaths and will require further analysis. 
An additional limitation is that our prevalence estimates rely on 
generalising probabilities of long-term disability and duration of 
short-term disability from injury causes from studies conducted 
outside of Mexico. Future injury burden research in Mexico 
would benefit from adding long-term follow-up studies that 
were collected in Mexico.

Despite these limitations, this study represents the most 
comprehensive review of unintentional injury burden in Mexico 
to date, providing a valuable case study for other Latin American 
countries. Future research in Mexico should focus on collecting 
detailed and contextual injury data for each state and monitor 
progress over time, given the recent changes to the healthcare 
system. Future efforts should also focus on more detailed injury 
burden measurements at the state level to measure both the cause 
and nature of injury to understand the prevention and treatment 
efforts that would benefit local injury burden.

Conclusion
The burden of unintentional injury in Mexico is complex and 
constitutes an important and largely preventable portion of 
disease and injury burden in Mexico. This study showed select 
subpopulations and states within Mexico experience particularly 
high burden of injury and could benefit from more focused inter-
vention efforts and resource allocation to reduce future burden 
of unintentional injury in these populations.
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