.
‘ S P CADERNOS DE SAUDE PUBLICA "! -
REPORTS IN PUBLIC HEALTH ANos

Mapping potentially avoidable premature
mortality in Mexico: subnational, sex, and age
group trends

Identificacion de la mortalidad prematura
potencialmente evitable en México: tendencias
subnacionales, por sexo y grupo de edad

Mapeamento da mortalidade prematura
potencialmente evitavel no México: tendéncias
subnacionais, por sexo e faixa etaria

Abstract

This study aimed to analyze the trends and disparities in preventable or treat-
able mortality rates among different age groups, sexes, and states in Mexico
from 2000 to 2019. Using national data from 2000 to 2019, we examined
potentially avoidable premature mortality (PAPM) rates, disaggregated into
preventable and treatable deaths. Trends over time were visualized using
the average annual percent change (AAPC) derived from joinpoint analysis.
Subnational analysis was conducted to identify state-specific trends for each
sex and age group. The national PAPM rate decreased from 297 deaths per
100,000 in 2000 to 281 per 100,000 in 2019. Potentially preventable prema-
ture mortality (PPPM) rates were more pronounced than potentially treatable
premature mortality (PTPM) rates, with 170 deaths per 100,000 and 111 per
100,000, respectively. Sex-based disparities were observed particularly in the
working-age population. Our analysis at the state level revealed significant
differences in trends, as certain regions experienced reductions while others
rises. These disparities became more evident when examining the different
aspects of PAPM, especially in terms of PTPM. Our study highlights the dif-
ferences in PAPM rates across age groups, sexes, and states in Mexico. De-
spite a general downward trend, upward trends were observed in the male
working-age group. There was also wide variation among states, highlighting
the need to use PAPM in conjunction with other health metrics for a holistic
health analysis.
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Introduction

Data from 2019 collected by the Organisation for Economic Co-Operation and Development (OECD)
indicated that over 3 million people aged under 75 years died prematurely in OECD countries,
accounting for more than 25% of all deaths. Of these, approximately 1.9 million deaths could have
been avoided by implementing effective primary prevention and public health initiatives, while more
than 1 million could have been mitigated with timely and efficient healthcare interventions. Notably,
Mexico had one of the highest rates, surpassing the average OECD rate 1.

Potentially avoidable premature mortality (PAPM) is an indicator used by the Pan American
Health Organization (PAHO) and the OECD, derived from the concept of “avoidable deaths” 2.3.
PAPM is divided into two subcategories: potentially preventable premature mortality (PPPM) and
potentially treatable premature mortality (PTPM). PPPM encompasses deaths that could be averted
with primary prevention and public healthcare measures, while PTPM refers to deaths that could be
delayed or avoided with prompt, high-quality medical care. This framework is based on the belief that
numerous deaths can be prevented either by disease prevention (reducing incidence) or by effective
management or treatment post-onset (reducing lethality), which makes PAPM particularly relevant
to support public policy actions 45. PAPM covers deaths that can be prevented with effective public
health interventions, such as vaccination and smoking cessation, and deaths that are treatable with
efficient medical care, such as those caused by sepsis, breast cancer, and asthma 6. PAPM also includes
deaths in people under 75 that could be avoided with appropriate living conditions and access
to healthcare.

Avoidable mortality serves as an indirect measure to evaluate changes in mortality associated
with public health policies, assuming that the trend should be downward, with the ultimate goal of
eliminating all instances of PAPM 7.

The analysis of PAPM at the subnational level reveals regional disparities, thereby guiding special-
ized interventions. A localized focus, complemented by the evaluation of trends across various age
groups and sexes, promotes efficient resource allocation and enhances targeted population health
outcomes 8.

In Mexico, assessing preventive ambulatory primary care performance by region, sex, and age is
crucial to understand regional disparities and the impact of socioeconomic factors on health. This
focused analysis enables policymakers to identify specific vulnerabilities and design interventions
tailored to the unique needs and challenges of different demographic groups.

Since 2003, the health reform known as Popular Isurance (Seguro Popular) has given each state
autonomy to manage its own healthcare system. This autonomy may contribute to variations in
PAPM, particularly affecting differences in PTPM 10,11, Given the diversity of the population and
the different socioeconomic conditions across states, these factors result in unequal health out-
comes 12,13,14,15,

For example, southern states consistently show poorer performances in health indicators such as
child stunting, under-five mortality, and neonatal mortality 14. This disparity is further underscored
by the higher infant mortality rate in areas with higher poverty, where 22.14 more deaths occur per
1,000 live births compared to areas with lower poverty 13. These findings highlight the need for local-
ized assessments and targeted interventions to address health disparities and improve overall well-
being in Mexico’s complex healthcare landscape.

PAPM outcomes vary due to the combined influence of sex, age, and geography, all of which
interact with factors such as biological differences, lifestyles, socioeconomic conditions, and access
to healthcare 16. For instance, inherent biological differences between sexes can affect disease sus-
ceptibility and treatment response, leading to different outcomes 7,17. In OECD nations, preventable
mortality rates were 2.5 times higher in men than in women 3. Age is another critical factor; the
causes of preventable and treatable mortality differ among working-age populations, older adults,
children, and adolescents, reflecting the prevalence of specific diseases and conditions within each
group. For example, 98% of noncommunicable disease-related deaths in 2019 occurred in individu-
als aged 15 years and older 18, unlike vaccine-preventable diseases and other illnesses that prevail in
early childhood.
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In the Mexican context, unique geographic phenomena, such as the variation in interregional lev-
els of violence, directly and indirectly influence PAPM rates by affecting access to healthcare, socio-
economic conditions, and lifestyles 19.20. Additionally, population characteristics and local health
policies differ among Mexican states 21.

Recognizing the complex interplay of factors that contribute to PAPM is essential for developing
targeted public health strategies to address health disparities in Mexico. Understanding these factors
enables policymakers and healthcare providers to identify vulnerable populations and implement tai-
lored interventions, thereby fostering health equity and ensuring access to quality healthcare services.

This study aims to describe the trends and disparities in preventable and avoidable mortality rates
from 2000 to 2019 at the subnational (state) level, segmented by sex and four age groups: preschool
age (0-4 years), school age (5-14 years), working age (15-64 years), and post-working age (65-74 years).
The working-age group was defined as 15-64 years, as established by the OECD 22,

Methods

An ecological multigroup study of death records in Mexico from 2000 to 2019 was designed to
examine trends in PAPM rates. The period of analysis extends to 2019, the pre-COVID-19 era. The
onset of the global pandemic in 2020 dramatically disrupted healthcare systems worldwide, includ-
ing Mexico, and could have severely skewed the data, which makes it essential to limit the analysis
to the pre-pandemic period. The methodology is articulated in two main phases: (a) computation
of the PAPM rate using statistical software and standardization methods; (b) analysis of trends in
PAPM and its components using Joinpoint regression analysis, version 5 (https://surveillance.cancer.
gov/joinpoint/) at the national and subnational levels. These phases were instrumental in providing
detailed insights into mortality patterns and the effectiveness of public health interventions.

First, the PAPM rate was computed using R version 4.2.1 (http://www.r-project.org), based on
state population projections from the Mexican Government 23. The PAPM rate encompassed the
sum of deaths from 2000 to 2019 considered preventable or treatable, sourced from deaths registered
by the Mexican National Institute of Statistics and Geography (INEGI; acronym in Spanish) 24. The
causes reported by the INEGI were classified according to the OECD/EUROSTAT list, last updated
in January 2022 25. The direct method of standardization was applied, dividing the population into
five-year age groups in accordance with the World Health Organization (WHO) standard population
classification for the period 2000-2025 26. To compute the PAPM rate, the number of potentially
avoidable premature deaths was divided by the total population at the midpoint of the period and
then the result was multiplied by 100,000. Rates by subperiod (2000-2004, 2005-2009, 20102014, and
2015-2019) were calculated using the population at the midpoint of the period.

Joinpoint regression analysis was then conducted to assess trends in PAPM from 2000 to 2019.
This approach helped to identify inflection points and calculate average annual percentage changes
(AAPCs) via log-linear function of age-standardized rates. The AAPC served as a composite measure
for assessing trends over specific intervals. Segmented regression analysis was used to estimate the
annual percentage change (APC) between breakpoints, assessing the goodness of fit with Bayesian
information criteria and degrees of freedom 25. The analysis used the joinpoint regression program
developed by the Statistical Research and Applications Branch of the National Cancer Institute, con-
figured to detect up to three joinpoints. AAPCs and 95% uncertainty intervals (95%UI) for 2000-2019
and subperiods (2000-2004, 2005-2009, 2010-2014, and 2015-2019) were calculated by sex (male,
female) and by age group: preschool age (0-4 years); school age (5-14 years); working age (15-64 years);
and post-working age (65-74 years). To do this, the joinpoint regression program uses the following
segmented regression model to estimate the annual percentage change between breakpoints:

log[(y)=B 0+B 1 = x]
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In which: y is the rate for a given year; x is the time variable (the year); p0 is the intercept of the
mode; and p1 is the coefficient representing the slope of the trend. To calculate the APC, the program
extracts the slopes from the model and then converts them to a percentage change per year. The APC
equation is:

APC=(e'® — 1) % 100

In which g is the slope of the respective segment.
Lastly, to compute the AAPC, the following model was used:

_ 2w bi\
AAPC= eXp Z—W 1¢+100
i

In which b; is slope coefficient for the ith segment, with i indexing the segments in the desired
range of years, and w; is the length of each segment in the range of years.

The trends for each federal entity were analyzed in the different rate types (PAPM, PPPM, and
PTPM) and sex. This process was done for each age group for the period from 2000 to 2019.

Results

National analysis

In the general trends shown in Figure 1, our study detected a subtle decline in the PAPM across all
age groups for both sexes, from 297 deaths per 100,000 in 2000 to 281 deaths per 100,000 in 2019.
Disaggregating this overall rate, we found that in 2019, PPPM accounted for the largest proportion of
PAPM, at 170 deaths per 100,000, while the PTPM rate was 111 deaths per 100,000.

Upon closer examination, we found significant discrepancies in PAPM rates between males and
females. In 2019, the PAPM rate was significantly higher in males (370 deaths per 100,000) than in
females (200 deaths per 100,000). This sex disparity was further highlighted by a careful review of
the different age groups. Among these, the working-age group had the highest rate (173 deaths per
100,000), followed by the post-working-age group (90 deaths per 100,000), the preschool-age group
(16 deaths per 100,000), and the school-age group (2 deaths per 100,000).

When comparing preventable and treatable deaths, PPPM rates consistently exceeded PTPM
rates in most age groups, including the post-working-age group (51 vs. 38 deaths per 100,000), the
working-age group (115 vs. 50 deaths per 100,000), and the school-age group (1.2 vs. 0.9 deaths per
100,000). Interestingly, the preschool-age group showed a reverse pattern, with a PPPM rate of 13
deaths per 100,000 compared with a PTPM rate of 2.06 deaths per 100,000.

By analyzing trends from 2000 to 2019, Figure 1 shows the national rates by type (PPPM, PTPM,
and PAPM) and age group (preschool age, school age, working age, post-working age, and overall).
Most PAPM is concentrated in the working-age and post-working age groups, and the propor-
tion is higher for PPPM, except in the preschool-age group, for which PTPM is consistently higher
than PPPM.

Most age groups show a downward trend, except for the working-age group for males. This
becomes clearer when observing the AAPC obtained from the joinpoint analysis. Table 1 shows the
evolution of PPPM, PTPM, and PAPM over each quinquennium from 2000 to 2019 for each sex and
age group. The analysis for both sexes and for all age groups over the period reveals a statistically
significant average annual decrease, with an AAPC of 0.31% for PPPM, 0.02% for PTPM, and 0.28%
for PAPM.

However, our analysis by quinquennium shows that the AAPCs are not constant. The AAPC in
PAPM from 2015 to 2019 shows a positive trend of 0.5%, mainly driven by PPPM, with an AAPC
of 1.25%.
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Figure 1
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Premature and avoidable mortality rate per 100,000 deaths in Mexico from 2000 to 2019 by age group and sex.
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Table 1

Trends in premature avoidable mortality rates by period, rate type, age group, and sex from 2000 to 2019.

Sex/Period
Male Female
2000-2004 2005-2009 2010-2014 2015-2019 AAPC 2000-2004 2005-2009 2010-2014 2015-2019 AAPC
2000-2019 2000-2019
Preschool
age
(0-4 years)
PPPM 334 24.8 19.2 15.8 - 271 20.6 16.2 13.2 -
AAPC 4.1 * -7.6% -4.3 % -3.0% 4.7 * -3.8% -7.2% -3.9%* -2.2 4.2 %
PTPM 100.43 89.7 85.8 77.2 - 77.7 71.0 68.1 61.6 -
AAPC -2.53* -1.3% -1.5% -2.8% -2.0% -2.0% -1.4%* -1.4%* -2.6% 1.7 %
PAPM 133.9 114.5 105 92.4 - 104.8 91.6 84.2 74.8 -
AAPC -2.9% 2.7 % -2.1% 2.7 % -2.5% -2.6% 2.7 % -1.9% -2.5% -2.3%
School age
(5-14 years)
PPPM 1.1 9.9 9.1 7.6 - 6.4 6.3 5.7 5.2 -
AAPC -3.2% -1.1 -4.9 % -1.9 -2.6% -0.2 -0.2 -5.6% -2.7 1.7 %
PTPM 5.5 5.3 4.9 4.8 - 5.0 5.0 4.6 4.4 -
AAPC -0.7 -0.7 -1.2 -0.4 -0.8 * -0.5 0.5 -1.5%* -0.9 -0.8 *
PAPM 16.7 15.2 14 124 - 11.3 11.3 10.3 9.5 -
AAPC 24 * -1.3 -2.9% -0.7 -1.9% -0.3 -0.3 4.1 % -2.2 -1.4%*
Working age
(15-64 years)
PPPM 809.0 794.3 828.5 848.3 - 315.8 300.7 285.4 282.5 -
AAPC -1.3% 1.9% -3.2% 29%* 04 * -1.4%* 0.03 -1.2% 0.2 -0.7 %
PTPM 276.6 291.6 298.7 317.8 - 285.1 2741 260.8 261.7 -
AAPC 0.7 1.7%* 0.4 1.5% 1.0% -0.8 -0.8 % -0.5 -0.2 -0.6 *
PAPM 1,085.6 1,085.9 1,127.2 1,166.2 - 600.9 574.8 546.2 544.2 -
AAPC -0.7 * 1.7%* -2.3% 2.6 * 0.6 * -1.2 -0.2 -0.4* 0.2 -0.6 *
Post-
working age
(65-74 years)
PPPM 356.8 343.4 328.4 324.0 - 233.6 2241 210.8 203.6 -
AAPC -0.0 -1.0 % -0.6 -0.9 -0.6 * 0.25 -1.5% -0.8 -1.1 -0.8 *
PTPM 204.5 209.3 212.9 2154 - 194.6 188.7 181.3 177.2 -
AAPC 1.0%* 0.3 0.4 -0.2 0.4 * 0.03 -0.9* -0.5 -1.0% -0.6 *
PAPM 561.3 552.7 541.2 539.5 - 428.2 413.0 392.1 380.9 -
AAPC 0.3 -0.5 -0.2 -0.6 -0.2 0.1 -1.2% -0.7 -1.02 * -0.7 %
Overall
(0-74 years)
PPPM 1,2104 1172.4 1,185.2 1,195.1 - 582.8 551.7 518.1 504.5 -
AAPC -1.3% 1.0% -25% 1.9% -0.0 -1.2 -0.7 -1.21 % -0.3 -0.9 *
PTPM 587.1 595.9 602.3 615.2 - 562.3 538.9 514.8 504.9 -
AAPC 0.1 0.8 * 0.0 0.5 0.3* -0.8 * -0.8 % -0.64 * -0.7 % -0.7 %
PAPM 1,797.4 1,768.3 1,787.4 1,810.4 - 1,145.1 1,090.6 1,032.9 1,009.4 -
AAPC -0.8 * 0.8 * 1.7 % 1.5% 0.1 -0.9 -0.9 * -0.8* -0.6 -0.8 *

AAPC: average annual percent change; PAPM: potentially avoidable premature mortality; PPPM: potentially preventable premature mortality; PTPM:

potentially treatable premature mortality.
Note: rates are shown as deaths per 100,000.

* Indicates that the AAPC is significantly different form zero at the a = 0.05 level.
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Despite the overall downward trend, the decrease is much more pronounced in the preschool age
and school age groups (2.43% and -1.6% AAPC), while it is nearly flat in the workingage group. Notably,
when looking at the quinquennium, there is a rapid increase of 1.82% in the AAPC from 2015 to 2019.

Subnational analysis

The subnational analysis shows significant differences within each state, with variations by rate type
and age group. This suggests that national trends may sometimes mask these disparities.

On the one hand, states such as Mexico City, Coahuila, State of Mexico, and Queretaro follow the
national trend for both sexes for all ages, as shown in Figure 2, with downward trends in total PAPM
for both PPPM and PTPM. Conversely, states such as Quintana Roo and Tabasco show increasing
rates in all age groups.

It is crucial to highlight that PAMP component trends are not uniform across states. For instance,
Chiapas and Guerrero show significant upward trends only in PTPM, while Guanajuato, Michoacan,
Morelos, and Zacatecas show a significant upward trend only in PPPM. Interestingly, Colima shows
diverging rates: in this state, from 2000 to 2019, PPPM rates increased while PTPM rates decreased.

A close analysis of the disparity in trends by sex shows that female rates generally show a down-
ward trend, with the exception of PTPM in Chiapas and Tabasco. On the other hand, male trends are
predominantly upward, especially in PPPM. However, there are exceptions, with downward trends in
both PPPM and PTPM observed in states such as Baja California Sur and Mexico City. Other states,
including Coahuila, State of Mexico, Nuevo Leon, Puebla, Queretaro, and Tlaxcala, show a decrease in
PPPM only. In contrast, states such as Baja California, Hidalgo, Sonora, and Veracruz show contradic-
tory trends, with PPPM rates increasing and PTPM rates decreasing.

Analysis by age group, as shown in Figures 3 and 4, reveals that sex differences are rare in the
preschool age and school age groups. The general trends show a decrease in rates, particularly PPPM,
especially in the preschool age group. Notably, some states, such as Durango and Sinaloa, show
increasing trends for the preschool age group. Durango, in particular, has a rising PAPM rate, with an
average annual increase of 6.8% over the period studied, largely attributed to preventable deaths. In
the school age group, Durango’s PPPM trend for males stands out, as it is the only state that shows a
significant upward trend, with an average annual increase of 6%.

When analyzing the working age and post working-age groups (Figure 4), clearly conflicting
trends between sexes can be observed. For the working age group, the majority of states show
decreasing rates for females, with the exceptions of Chiapas, Quintana Roo, and Tabasco. For men,
most states show upward trends, with some exceptions, such as Coahuila. Mexico City, Hidalgo, State
of Mexico, Oaxaca, Puebla, and Queretaro show contradictory trends, with a decrease in PPPM and
arise in PTPM rates.

In the post-working age group, the pattern largely mirrors that of the working age group, char-
acterized by generally downward trends in females and upward trends in males. A notable difference
is that the increasing trends for males are predominantly concentrated in PTPM, while the decreas-
ing trends for females the exceptions in Campeche, Guerrero, and Quintana Roo, which have rising
trends. In Mexico City and Sinaloa, significantly decreasing overall PAMP rates and components
stand out among males. Other positive outliers for males include Aguascalientes, Baja California, Baja
California Sur, Chihuahua, Colima, Coahuila, State of Mexico, Nuevo Leon, Oaxaca, Puebla, Quere-
taro, Sonora, and Tamaulipas, all of which have decreasing PPPM rates -even when PTPM increases
or does not significantly decrease.
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Figure 2

Average annual percent changes (AAPC) in potentially avoidable premature mortality (PAPM); potentially preventable premature mortality (PPPM);
potentially treatable premature mortality (PTPM) by sex for overall age (0-74 years) group from 2000 to 2019 across Mexican states.
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Figure 2 (continued)
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Discussion

Our study provides insight into the dynamics of PAPM in Mexico from 2000 to 2019. We observed
a slight decrease in national PAPM rates, from 297 deaths per 100,000 in 2000 to 281 deaths per
100,000 in 2019. Notably, PPPM rates (170 deaths per 100,000) significantly exceeded PTPM rates
(111 deaths per 100,000). The disparity between these rates became increasingly pronounced in 2019,
particularly among males and females in the working-age group. These patterns are consistent with
findings from the PAHO 7.

During the study period, most age groups showed a decrease in PAPM rates. An exception was
the upward trend among working-age males, which is consistent with global data showing an overall
decline in PAPM, although patterns vary between countries 27.28. Our data are in line with PAHO
findings, showing a general decline in PAPM over recent decades. However, the alarming occurrence
of approximately 2.5 million premature deaths in 2019, due to chronic diseases and external factors,
overshadows this positive trend. The 12.3% disparity in PAPM rates between Mexico and the Ameri-
cas in 2019 is a notable example. The upward trend in PAPM in Mexico, particularly among males,
may be linked to an increase in violence-induced deaths, as detailed by Gutiérrez-Reyes et al. 19.

A detailed examination of state-specific trends revealed significant deviations from the overall
national trend. While some states, such as Mexico City, Coahuila, and State of Mexico, followed
the national downward trend, others, such as Quintana Roo and Tabasco, experienced concerning
increases in mortality rates. The complexity becomes even more apparent when analyzing PAPM
components: for example, Chiapas and Guerrero saw a rise exclusively in PTPM, while Guanajuato
and Michoacan experienced an increase solely in PPPM. These complex trends, further segmented by
age, indicate a multifaceted interplay of regional and demographic determinants, aligning with global
observations such as the pronounced disparities in remote Canadian communities and the variance
in under-five mortality rates in Colombia 10,11,

This study also drew attention to the social determinants of health, such as education and access
to health care, and their significant impact on health and well-being 29. The observed disparities in
PAPM rates across states likely stem from variations in these social determinants, reflecting underly-
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Figure 3

Average annual percent changes (AAPC) in potentially avoidable premature mortality (PAPM); potentially preventable premature mortality (PPPM);

potentially treatable premature mortality (PTPM) by sex for the preschool age (0-4 yeares) and school age (5-14 years) groups from 2000 to 2019 across

Mexican states.
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Figure 4

Average annual percent changes (AAPC) in potentially avoidable premature mortality (PAPM); potentially preventable premature mortality (PPPM);
potentially treatable premature mortality (PTPM) by sex for the working age (15-64 years) and post-working age (65-74 years) groups from 2000 to 2019

across Mexican states.
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ing socioeconomic differences. This highlights the influence of state-level policies and health care
management on mortality variation and highlights the need for tailored interventions to effectively
address these disparities. Further research is needed to explore the impact of these determinants and
ensure that strategies are both well-informed and effectively implemented.

In addition, the study highlighted the notably higher PAPM rates among males and within the
working-age population, predominantly due to preventable diseases. This trend, however, varied
between groups, with men in the working-age group experiencing an upward trend, which may be
linked to the increasing number of violent deaths in the country over the past decades 19.

The use of PAPM as a health outcome measure has limitations, including the inability to distin-
guish between chronic and acute diseases, which may underestimate the true impact of illness. In the
preschool-age group, the accuracy of mortality data can be compromised by factors such as under-
reporting or misclassification of cause of death 30. Therefore, it is crucial to complement PAPM with
other measures for a comprehensive health assessment, especially in younger children, for whom data
issues may be more pronounced.

Our findings suggest that socioeconomic factors significantly influence health outcomes. Lower
socioeconomic status often correlates with higher rates of preventable disease and limited access to
health care, contributing to increased PAPM rates 17. The observed variation in PAPM rates across
states and between different demographic groups within states likely reflects these underlying socio-
economic differences. Space constraints limited our ability to conduct a more in-depth analysis of
regional disparities. Nevertheless, this highlights the need for specific, regionally focused analyses to
better understand and address this variation.

The marked variability in PAPM trends, particularly in PPPM and PTPM across different states,
underscores the complexity of health disparity dynamics within a nation. While some states fol-
low national trends, others deviate significantly, indicating that complex local factors influence
these outcomes. The different behaviors of PAMP components in states such as Chiapas, Guerrero,
Guanajuato, Michoacan, Morelos, and Zacatecas suggest that the impact of interventions may vary
depending on the specific area and target population within a state. In addition, the divergent trends
in Colima highlight the fact that different aspects of public health can progress in opposing directions.

Age-based disparities in mortality rates add to this complexity. The consistent disparities observed
in the working-age group contrast sharply with the fluctuating trends in the school-age and pre-
school-age groups, indicating the need for age-specific interventions.

Differences in avoidable mortality by sex, age group, and federal unit are well documented and
have been previously described in the literature 31,32. However, the significance of our study is that
it highlights the persistence of these differences and, in some cases, the widening of these gaps over
time. This paper underscores the enduring nature of these disparities and adds to the existing body
of evidence by demonstrating their persistence and, in some cases, exacerbation, thus emphasizing
the continued importance of addressing and mitigating avoidable mortality via targeted public health
interventions and policies.

In conclusion, our study provides valuable insights into the heterogeneous landscape of PAPM
rates across different age groups, sexes, and states within the nation. Notably, a significant proportion
of PAPM rates are attributable to the working-age group, particularly among males. By highlighting
these variations in trends, we underscore the need for further research aimed at designing and imple-
menting more tailored, locally focused health interventions in the future.

Crucially, future research should aim to establish which social determinants of health influence
these outcomes and identify the socioeconomic factors that disproportionately affect males and
females. While PAPM provides informative measures, it is essential to acknowledge its limitations and
complement it with other health outcome metrics for a comprehensive understanding of the health
status of different groups. Given that these disparities are likely driven by variations in social determi-
nants of health and socioeconomic factors, future work should prioritize identifying and addressing
these specific contributors.
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Resumen

Este estudio tuvo como objetivo analizar las ten-
dencias y disparidades en las tasas de mortalidad
evitable o tratable en diferentes grupos de edad,
sexo y estados de México en el periodo de 2000
a 2019. Con base en datos nacionales de 2000 a
2019, se analizaron las tasas de mortalidad pre-
matura potencialmente evitable (MPPE), divi-
diéndolas en muertes evitables y tratables. Las
tendencias a largo plazo se observaron mediante el
cambio porcentual promedio anual (CPPA) obteni-
do del andlisis de regresion joinpoint. Se realizé un
andlisis subnacional para identificar las tenden-
cias especificas de cada estado por sexo y grupo de
edad. La tasa nacional de MPPE disminuyé de 297
muertes por cada 100.000 en el ario 2000 a 281
por cada 100.000 en el 2019, Las tasas de mortali-
dad prematura potencialmente prevenible (MPPP)
fueron mayores que las de mortalidad prematura
potencialmente tratable (MPPT), con 170 muertes
por cada 100.000 y 111 por cada 100.000, respec-
tivamente. Este andlisis revelo variaciones sustan-
ciales en las tendencias por estado, ya que algunas
regiones tuvieron disminucion mientras que otras
un aumento. Estas disparidades se hicieron mds
evidentes cuando los aspectos de la MPPE se ana-
lizaron con mds detalle, especialmente en términos
de MPPT. Este estudio destaca las variaciones en
las tasas de la MPPE entre grupo de edad, sexo y
estados en México. A pesar de una tendencia gene-
ral hacia el declive, se observaron tendencias al al-
za en la poblacion masculina en edad de trabajar.
Ademds, se observaron considerables variaciones
entre estados, lo que muestra la necesidad de apli-
car la MPPE en conjunto con otros indicadores de
salud para realizar un andlisis holistico de salud.

Mortalidad Prematura; Disparidades en Atencién
de Salud; Factores Socioecondmicos
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Resumo

Este estudo teve como objetivo analisar as ten-
déncias e disparidades nas taxas de mortalidade
evitdvel ou tratdvel em diferentes faixas etdrias,
sexos e estados do México de 2000 a 2019. Usando
dados nacionais de 2000 a 2019, examinamos as
taxas de mortalidade prematura potencialmente
evitdvel (MPPE), dividindo-as entre mortes evitd-
veis e tratdveis. As tendéncias ao longo do tempo
foram visualizadas usando a variacdo percentual
média anual (VPMA) obtida a partir da andlise
de regressao joinpoint. Foi efectuada uma andlise
subnacional para identificar as tendéncias especi-
ficas de cada estado para cada sexo e faixa etdria.
A taxa nacional de MPPE diminuiu de 297 mor-
tes a cada 100 mil em 2000 para 281 a cada 100
mil em 2019. As taxas de mortalidade prematura
potencialmente prevenivel (MPPP) foram mais
acentuadas do que as mortalidade prematura po-
tencialmente tratdvel (MPPT), com 170 mortes a
cada 100 mil e 111 a cada 100 mil, respetivamen-
te. A nossa andlise a nivel estatal revelou variacoes
substanciais nas tendéncias, uma vez que certas
regioes registaram reducdes enquanto outras apre-
sentaram aumentos. Essas disparidades tornaram-
-se mais evidentes quando os aspectos da MPPE
foram analisados mais detalhadamente, especial-
mente em termos de MPPT. Nosso estudo desta-
ca as variacdes nas taxas de MPPE entre faixas
etdrias, sexos e estados no México. Apesar de uma
tendéncia geral para o declinio, foram observadas
tendéncias de aumento na populacao masculina
em idade ativa. Além disso, foram observadas va-
riacoes considerdveis entre os estados, o que refor-
ca a necessidade de aplicar a MPPE em conjunto
com outros indicadores de satide para efetuar uma
andlise holistica da satide.
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