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Abstract

Background Diarrhea remains a major cause of preventable mortality in Latin American and Caribbean (LAC) countries,
particularly among children and vulnerable populations. However, there are no studies showing the changes that have
occurred in recent years in developing countries. Our objective was to determine the evolution of diarrhea mortality rates in
LAC countries between 2000 and 2019.

Methods An ecological observational time series study was conducted using only countries with complete population-based
data in the World Health Organization mortality database between 2000 and 2019 with diarrhea mortality. Analyses were
performed using Joinpoint Regression software to calculate mortality trends and annual percentage change by sex and by
country. A mortality rates analysis of the last 5 years of the study period was performed to assess the countries with the high-
est rates.

Results Between 2000 and 2019, most Latin American and Caribbean countries experienced a significant decline in diar-
rhea-related mortality across all age groups and sexes. The largest reductions were observed in Ecuador, Costa Rica, and
El Salvador. In children aged 0—14 years, thirteen countries showed significant decreases, notably Ecuador, Venezuela,
and Colombia. Moreover, in the most recent five-year period (2015-2019), the highest age-standardized mortality rates
(ASMRs) were observed in Guatemala (11.14 per 100,000 in males; 5.97 in females) and Guyana (5.82 in males; 4.30 in
females), while the lowest ASMRs were recorded in Chile (0.29 in males; 0.28 in females) and Argentina (0.36 in males;
0.33 in females).

Conclusion In the two decades from 2000 to 2019, diarrhea-related mortality rates declined in Latin American and Carib-
bean countries, largely due to public health interventions and policies.
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1 Introduction

Diarrhea is a digestive disorder resulting, in most cases,
from infectious processes that has a major impact on health
worldwide, especially in developing countries [1]. It mainly
affects children, and is a major cause of stunting, malnu-
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CANCER), Lima, Peru of age and in children aged 5-9 years [3, 4]. According to

World Health Organization (WHO), diarrhea is responsible
for approximately 525,000 deaths in children each year and
is among the top ten leading causes of death worldwide [1,
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Although diarrhea is usually a temporary and self-lim-
iting condition, it can lead to complications, especially in
vulnerable populations such as infants, young children,
the elderly and people with weakened immune systems.
Its main complication is dehydration, which, if not treated
promptly, can be life-threatening [6]. On the other hand,
thanks to the implementation of oral rehydration schemes
and universal vaccination against rotavirus, child mortal-
ity from diarrhea has significantly decreased over time [6].
Despite this progress, diarrhea remains an important cause
of morbidity and mortality and remains an issue of concern
in developing countries, where limited access to safe water,
sanitation facilities and health services can exacerbate the
impact of diarrheal diseases, accounting for 829 000 deaths
annually worldwide [7].

Knowledge of the epidemiology of this disease is impor-
tant; however, Latin America and Caribbean (LAC) coun-
tries have not reported updates on the evolution of mortality
by diarrhea in recent years. Therefore, the objective of this
study was to determine the evolution of diarrhea mortality
rates in LAC countries between 2000 and 2019. Moreover,
we also evaluated the changes that have occurred in recent
years in children from 0 to 14 years of age.

2 Materials and Methods
2.1 Data Source

The WHO mortality database, which is available in open
access through the following link: https://www.who.int/da
ta/data-collection-tools/who-mortality-database was used.
Mortality data for the period 2000 to 2019 were used in
LAC countries, with prior preparation and quality analysis
of the data. Deaths due to diarrheal diseases were identi-
fied with code A09 according to the International Classifi-
cation of Diseases 10th revision (ICD-10) [8]. Given that in
the original database the age variable is numerically deter-
mined, a categorization was made according to the previ-
ously established categories by age group and calendar year.
In addition, an interval of 0 to 14 years was established to
explore mortality in this group.

This study only included data from countries that reported
data duly coded according to the ICD-10 and countries pro-
viding consistent information enough to be able to perform
the analysis in the software. Data were available for the fol-
lowing LAC countries: Argentina, Brazil, Chile, Colombia,
Costa Rica, Cuba, Dominican Republic, Ecuador, El Sal-
vador, Guatemala, Guyana, Mexico, Nicaragua, Panama,
Paraguay, Peru, Suriname, Trinidad and Tobago. Uruguay
and Venezuela. Of these 20 countries, only 15 were used in
the analysis for the age range 0—14 years. Mortality rates
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were also analyzed by age group and calendar year. Popula-
tion estimates for each country were obtained from World
Population Prospects 2022 [9].

2.2 Statistical Analysis

Age-standardized mortality rates (ASMR) per 100,000
person-years were estimated by the direct method using
the SEGI global standard population. We analyzed diarrhea
mortality trends for all age groups and for the interval 0 to
14 years,15 to 29 years, 30 to 44 years, >45 years. Analy-
sis was performed to calculate age-specific mortality trends
using Joinpoint regression software version 5.0 (National
Cancer Institute, Bethesda, Maryland, USA) [10]. In the tie
point analysis, the program selects the best-standing points
where the rate changes significantly. The process starts
with the minimum number of tie points (zero, which is a
straight line) and checks whether one or more tie points (up
to three) are significant and should be included in the model.
Each significant tie point that indicates a change in slope is
retained in the final model.

Ten tie points with annual results were identified and the
annual percentage change was estimated with the average
annual percentage change and their corresponding 95%
confidence intervals (95%CI) for each country. The annual
percentage changes were considered statistically significant
at a pvalue<0.05. Each significant join point indicating a
change in slope (if any) is retained in the final model. Mor-
tality trend analyses could not be performed for countries
with low death counts in a given year. The significance lev-
els used are based on the Monte Carlo permutation method,
using the logarithm of the ratio [11].

3 Results

In the 20 countries included in this analysis, men had higher
ASMRs for diarrhea than women. To highlight a more cur-
rent picture, ASMRs over the past 5 years (2015-2019)
were described, finding that for males the highest ASMRs
were in Guatemala (11.14), Guyana (5.82) and Nicara-
gua (2.66) while the lowest ASMRs were in Cuba (0.37),
Argentina (0.36) and Chile (0.29). For females, the high-
est ASMRs were in Guatemala (5.97), Guyana (4.30) and
Suriname (2.38) while the lowest mortality rates were in
Ecuador (0.39), Argentina (0.33) and Chile (0.28) (Fig. 1).
For males of all ages between 2000 and 2019, 19 coun-
tries reported significant decreases in diarrhea mortality, the
most notable countries being Ecuador (-15.8%), Costa Rica
(-12.9%), El Salvador (-11.0%) and Colombia (-10.6%).
There were also significant percentage changes between
the study periods. Of these, Ecuador showed a decrease
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Fig. 1 Average standardized mortality rates due to diarrhea for the *Data up to 2009 for Costa Rica and Trinidad and Tobago, up to 2016
last 5 years (2015-2019) in men and women in Latin America and the for Brazil, Dominican Republic, Guyana, Nicaragua and Venezuela
Caribbean of all ages

Table 1 Average age-standardized diarrhea mortality rates (Segi world standard population) per 100 000 in men of all ages in Latin America and
the caribbean, 2000-2019

Country Age-standardized mortality rate  Trend 1 APC 1 Trend 2 APC 2 AAPC (95% CI)
per 100 000
2000° 2019

Argentina 1.16 022 2000-2019 -6.4%(-8.1,-4.8) -6.4%(-8.1,-4.8)
Brasil 4.18 2.06 2000-2016 -5.0%(-5.8,-4.3) -5.0%(-5.8,-4.3)
Chile 1.54 0.18  2000-2019 -7.1%(-9.6,-4.5) -7.1*%(-9.6, -4.5)
Colombia 5.05 0.86  2000-2019 -10.6*%(-12.2,-9.1) -10.6%(-12.2,-9.1)
Costa Rica 2.83 1.00  2000-2009 -12.9%(-17.9,-7.6) -12.9%(-17.9,-7.6)
Cuba 1.42 0.42  2001-2019 -7.5%(-9.5,-5.4) -7.5%(-9.5,-5.4)
Ecuador 5.82 0.28 20002011 -10.6*(-12.4,-8.7) 2011-2019 -22.5%(-28.2,-16.4) -15.8%(-18.4,-13.1)
El Salvador 10.08 0.84  2000-2018 -11.0*(-12.6,-9.4) -11.0%(-12.6,-9.4)
Guatemala 33.16 2.61 2005-2019 -8.8*(-14.1,-3.2) -8.8%(-14.1,-3.2)
Guyana 19.15 3.65 2001-2016 -7.0%(-9.7,-4.3) -7.0%(-9.7,-4.3)
Mexico 5.27 0.90 20002013 -6.2%(-7.2,-5.3)  2013-2019 -16.3*(-20.4,-11.9) -9.5*(-11.0,-8.1)
Nicaragua 7.31 236 2000-2016 -7.5%(-9.2,-5.8) -7.5%(-9.2,-5.8)
Panama 4.06 0.45  2000-2012 4.7(-0.4,9.9) 2012-2019 -23.9%(-35.2,-10.6) -6.9%(-12.5,-1.0)
Paraguay 7.42 1.48  2000-2016 -8.8*(-10.5,-7.0) -8.8*%(-10.5,-7.0)
Pera 3.53 0.54  2000-2019 -6.5%(-9.8,-3.2) -6.5%(-9.8,-3.2)
Dominican Republic 3.38 0.75  2000-2016 -7.4%(-10.2,-4.5) -7.4%(-10.2,-4.5)
Surinam 13.00 0.96  2000-2014 -9.1*(-15.4,-2.3) -9.1%(-15.4,-2.3)
Uruguay 1.94 0.09  2000-2019 -3.5(-6.9,0.0) -3.5(-6.9,0.0)
Venezuela 9.07 4.03  2000-2016 -10.0%(-13.1,-6.7) -10.0*(-13.1,-6.7)
Trinidad and Tobago 3.91 1.04  2000-2009 -9.7*%(-17.5,-1.1) -9.7%(-17.5,-1.1)

APC: Annual Percentage Change. AAPC: Average annual percentage change. CI: confidence interval
a: 2001 data for Cuba and Guyana, 2005 for Guatemala

b: 2016 data for Brazil, Nicaragua, Paraguay, Uruguay, Venezuela, Guyana and Dominican Republic, 2009 for Costa Rica and Trinidad and
Tobago, 2018 for El Salvador, 2014 for Suriname

* Significantly different from 0 (»<0.05)

between 2000 and 2011 by 10.6% annually, after which 2013 and 2019, Mexico decreased by 16.3% and between
between 2011 and 2019 it decreased by 22.5%. Between 2012 and 2019, Panama decreased by 23.9% (Table 1).
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For women of all ages between 2000 and 2019, 18 coun-
tries reported significant decreases in diarrhea mortality.
The most notable countries were Ecuador (-15.6%), Colom-
bia (-10.7%) and El Salvador (-10.6%). There were also sig-
nificant percentage changes in countries such as Ecuador,
which during 2010 to 2019 decreased by 21.3%; Mexico
during 2012 to 2019 decreased by 14.3%; and Panama dur-
ing 2011 to 2019 decreased by 17.6% (Table 2).

For boys aged 0-14 years between 2000 and 2019, all
15 countries included for this analysis reported significant
decreases in diarrhea mortality. The countries with the larg-
est rates of decline were Costa Rica (-15.9%), Ecuador
(-14.8%), Venezuela (-14.1%), and Colombia (-12.5%).
Panama also showed a significant decrease between 2012
and 2019 (-26.3%) (Table 3).

For girls aged 0-14 years between 2000 and 2019, 13
countries reported significant decreases in diarrhea mor-
tality. The most notable countries were Ecuador (-14.8%),

Venezuela (-13.9%), Colombia (-13.4%), and Paraguay
(-11.7%) (Table 4).

4 Discussion

We found that in 20 Latin American and Caribbean coun-
tries, diarrhea-related mortality declined overall from 2000
to 2019. The most notable reductions were observed in
Ecuador, Costa Rica, and El Salvador, whereas countries
such as Guatemala, Guyana, and Nicaragua recorded the
highest mortality rates in the most recent five-year period.
For instance, in Guatemala, approximately 11 out of every
100,000 males died due to diarrhea-related causes during
2015-2019, in contrast to less than 1 in 100,000 in Chile
and Argentina.

Our findings on the decline in diarrhea-related mortality
across all age groups, including children aged 0-14 years,
align with trends observed in other middle- and low-income

Table 2 Average age-standardized diarrhea mortality rates (Segi world standard population) per 100 000 in women of all ages in Latin America

and the caribbean, 2000-2019

Country Age-stan-  Trend 1 APC 1 Trend APC2 Trend APC3 AAPC (95% CI)
dardized 2 3
mortality rate
per 100 000

2000° 2019°
Argentina 090 0.19  2000-2019 -5.0%(-7.1,-2.8) -5.0%(-7.1,-2.8)
Brazil 3.64 1.86 20002016 -4.6%(-5.3,-4.0) -4.6%(-5.3,-4.0)
Chile 1.28 0.18 2000-2019 -7.7*%(-10.0,-5.3) -7.7%(-10.0,-5.3)
Colombia 4.34 0.68 2000-2019 -10.7*%(-12.2,-9.0) -10.7*%(-12.2,-9.0)
CostaRica 2.59 1.22  2000-2009 -9.8%*(-14.0,-5.3) -9.8%(-14.0,-5.3)
Cuba 1.08 0.61 20012019 -5.9%(-8.4,-3.2) -5.9%(-8.4,-3.2)
Ecuador 555 023 20002005 -16.3*(-19.7,-12.7)  2005— -3.4(-10.3,4.0) 2010— -21.3*%(-24.4,-18.1)  -15.6%(-17.8,-

2010 2019 13.3)

El Salvador 6.61 0.57 2000—2018 -10.6*(-11.8,-9.4)
Guatemala 26.73 1.92  2005-2019 -9.5%(-13.4,-5.5)
Guyana 11.95 2.14 2001-2016 -7.6%*(-10.2,-4.8)

-10.6%(-11.8,-9.4)
9.5%(-13.4,-5.5)
-7.6%(-10.2,-4.8)

Mexico 491 094  2000-2012 -5.4%(-6.9,-3.9) 2012~ -14.3%(-18.5,-9.9) -8.8%(-10.5,-7.0)
2019

Nicaragua 6.15 222  2000-2016 -8.0%(-9.2,-6.7) -8.0%(-9.2,-6.7)

Panama  4.03 0.16 20002011 4.9(-1.7,12.0) 2011- -17.6%(-29.2,-4.1) 5.2(-11.5,1.5)
2019

Paraguay  6.86 1.58 2000-2016 -8.5%(-10.4,-6.5) -8.5%(-10.4,-6.5)

Peru 331 0.54  2000-2019 -7.1%(-10.1,-3.9) -7.1%(-10.1,-3.9)

Reptblica 2.84 0.96  2000-2016 -6.7%(-9.3,-4.1) -6.7%(-9.3,-4.1)

Dominicana

Suriname  12.06 1.09  2000-2014
Uruguay 1.84 0.04 2000-2019
Venezuela 6.68 2.58  2000-2016
Trinidad 144 098 2000-2009

9.8%(-15.6,-3.7)

9.8%(-15.6,-3.7)

-1.0(-5.3,3.5) -1.0(-5.3,3.5)
-10.5%(-13.5,-7.5) -10.5%(-13.5,-7.5)
-7.9(-15.3,0.1) -7.9(-15.3,0.1)

APC: Annual Percentage Change. AAPC:

Average annual percentage change. CI: confidence interval

a: 2001 data for Cuba and Guyana, 2005 for Guatemala

b: 2016 data for Brazil, Nicaragua, Paraguay, Uruguay, Venezuela, Guyana and Dominican Republic, 2009 for Costa Rica and Trinidad and
Tobago, 2018 for El Salvador, 2014 for Suriname

* Significantly different from 0 (p<0.05)
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Table 3 Average age-standardized diarrhea mortality rates (Segi world standard population) per 100 000 in children aged 0-14 years in Latin
America and the caribbean, 2000-2019

Country Age-standardized  Trend 1 APC 1 Trend2 APC2 AAPC (95% CI)
mortality rate per
100 000
2000°  2019°
Argentina 2.51 0.04 2000-2019 -10.9%(-12.2,-8.8) -10.9%(-12.2,-8.8)
Brasil 7.99 1.87 2000-2016 -9.7*%(-10.6,-8.8) -9.7*%(-10.6,-8.8)
Colombia 9.55 0.89 2000-2019 -12.5%(-14.3,-10.8) -12.5%(-14.3,-10.8)
Costa Rica 3.17 0.78 2000-2009 -15.9%(-20.2,-11.4) -15.9%(-20.2,-11.4)
Ecuador 12.57 0.20 2000-2019 -14.8%(-16.5,-13.2) -14.8%(-16.5,-13.2)
El Salvador 14.56 0.42 2000-2018 -11.7*%(-14.2,-9.2) -11.7*%(-14.2,-9.2)
Guatemala 48.61 3.32 2005-2019 -10.6%(-14.1, -6.9) -10.6%(-14.1, -6.9)
Guyana 28.28 3.72 2001-2016 -7.3*%(-10.5,-4.0) -7.3*%(-10.5,-4.0)
México 8.91 0.79 2000-2019 -10.0%(-11.4,-8.6) -10.0%(-11.4,-8.6)
Nicaragua 15.00 5.51 20002016 -7.4%(-9.1,-5.7) -7.4%(-9.1,-5.7)
Panama 6.79 0.58 2000-2012 -4.1(-0.9,9.3) 2012- -26.3*(-39.2,-10.8) -8.4*(-14.6,-1.7)
2019
Paraguay 13.95 1.38 20002016 -11.9%(-13.8,-9.9) -11.9%(-13.8,-9.9)
Peru 5.05 0.75 2000-2019 -6.9%(-9.7,-3.9) -6.9%(-9.7,-3.9)
Republica 6.74 1.29 2000-2016 -8.2*%(-11.6,-4.8) -8.2*%(-11.6,-4.8)
Dominicana
Venezuela 18.49 3.21 2000-2016 -14.1%(-17.2,-10.9) -14.1*%(-17.2,-10.9)

APC: Annual Percentage Change. AAPC: Average annual percentage change. CI: confidence interval
a: 2001 data for Guyana, 2005 for Guatemala
b: 2016 data for Brazil, Nicaragua, Paraguay, Venezuela, Guyana and Dominican Republic, 2009 for Costa Rica, 2018 for El Salvador

* Significantly different from 0 (p<0.05)

Table 4 Average age-standardized diarrhea mortality rates (Segi world standard population) per 100 000 in girls aged 0—14 years in Latin America
and the caribbean, 2000-2019

Country Age-standardized mortality rate per 100  Trend 1 APC 1 AAPC (95% CI)
000

2000° 2019°
Argentina 1.73 0.04 2000-2019 -7.5%(-9.9,-5.0) -7.5%(-9.9,-5.0)
Brasil 6.80 1.52 2000-2016 -9.6*(-10.7,-8.5) -9.6*(-10.7,-8.5)
Colombia 8.72 0.58 2000-2019 -13.4%(-15.2,-11.6) -13.4*%(-15.2,-11.6)
Costa Rica 1.96 1.01 2000-2009 -9.5(18.8, -0.8) -9.5(18.8, -0.8)
Ecuador 12.92 0.54 2000-2019 -14.8%(-16.2,-13.4) -14.8%(-16.2,-13.4)
El Salvador 11.54 0.44 2000-2019 -11.4*(-13.8,-9.0) -11.4*%(-13.8,-9.0)
Guatemala 43.47 2.48 2005-2019 -10.6%(-14.3,-6.8) -10.6%(-14.3,-6.8)
Guyana 18.42 1.81 2001-2016 -9.6%(-14.4,-4.5) -9.6%(-14.4,-4.5)
México 7.62 0.73 2000-2019 -9.9%(-11.3,-8.6) -9.9%(-11.3,-8.6)
Nicaragua 14.25 436 2000-2016 -9.4*(-11.1,-7.6) -9.4*(-11.1,-7.6)
Panama 8.53 2.44 2000-2018 -1.8(-5.7,2.4) -1.8(-5.7,2.4)
Paraguay 13.60 2.95 2000-2016 -11.7*%(-13.2,-10.2) -11.7%(-13.2,-10.2)
Perti 4.86 0.37 2000-2019 -8.2%(-10.9,-5.4) -8.2%(-10.9,-5.4)
Republica Dominicana 5.85 1.80 2000-2016 -7.4%(-10.4,-4.3) -7.4%(-10.4,-4.3)
Venezuela 14.12 2.74 2000-2016 -13.9%(-17.2,-10.4) -13.9%(-17.2,-10.4)

APC: Annual Percentage Change. AAPC: Average annual percentage change. CI: confidence interval
a: 2001 data for Guyana, 2005 for Guatemala
b: 2016 data for Brazil, Nicaragua, Paraguay, Venezuela, Guyana and Dominican Republic, 2009 for Costa Rica, 2018 for El Salvador and

Panama

* Significantly different from 0 (p<0.05)
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countries. For example, in India, a consistent decrease
in diarrhea mortality was reported across all age groups
between 1990 and 2019 [12]. Compared to the Indian study,
the mortality rates observed in our analysis were lower,
with diarrhea-related mortality reaching approximately 45
deaths per 100,000 population across both sexes. Notably,
the Indian study reported higher mortality among older
adults and women [12]. In our study, while no substantial
sex-specific differences in mortality rates were identified,
the rate of decline was generally lower among females than
males in most countries.

Similarly, between 2000 and 2015, Reiner et al. reported
a decrease mortality rates among children under 5 years
of age in most African countries [13]. These decreases are
likely attributable to improvements in child nutrition and
expanded use of oral rehydration therapy [13]. Neverthe-
less, despite downward trends in Asia and Africa, a study
covering the years 2000 to 2017 found that these regions
continued to exhibit the highest mortality rates from diar-
rhea among children under five—likely a result of per-
sistent socioeconomic and cultural inequalities [14]. In
contrast, high-income countries present a different scenario.
For example, in 2017, regions such as Europe and North
America showed mortality rates of less than 5 per 100 000,
and less than 1 per 100,000 in Oceania [15]. The stark dif-
ferences between countries in our study and those in more
developed regions are likely attributable to disparities in
socioeconomic conditions, access to healthcare services,
infrastructure quality, and sanitation practices.

In LAC countries, access to health services and sanita-
tion conditions may be unequal and diarrhea mortality rates
tend to be higher compared to developed countries, which
generally have stronger health systems and better sanitation
practices. For example, according to data from the WHO,
diarrhea mortality rates in Latin America vary significantly
among countries, with some countries facing significant
challenges in terms of access to safe water and basic sani-
tation [16]. In contrast, regions such as Europe and North
America report considerably lower mortality rates from
diarrhea, supported by advanced healthcare infrastructure
and well-established public health policies related to water
and sanitation.

Our study revealed significant decreases in diarrhea-
related mortalityin Ecuador, Colombia, Costa Rica, El
Salvador and Venezuela for all ages and both sexes from
2000 to 2019. Mexico also demonstrated a significant
decline, though limited to males. Other countries such as
Suriname and Venezuela also reported significant decreases
in their mortality rates, but the available information was
recorded for shorter periods, from 2000 to 2014 and from
2000 to 2016, respectively. These findings could largely
be explained by the introduction of the rotavirus vaccine.

@ Springer

In Ecuador, Guzman et al. reported a greater reduction in
diarrhea mortality rates after the introduction of the rotavi-
rus vaccine in 2008 [17]. In our study, we found that Ecua-
dor showed a great reduction in mortality rates after 2008.
Similarly, a study evaluating the impact of rotavirus vaccine
on diarrhea mortality in four countries, including Ecuador
and Colombia, reported that mortality rates significantly
decreased from 4.3 per 100 000 in the pre-vaccination era to
2.2 per 100 000 in the post-vaccination era in children under
5 years of age [18]. In Panama, where the rotavirus vac-
cine was introduced in 2006, a significant decline in mortal-
ity among children aged 0—14 years was observed between
2012 and 2019 [19].

On the other hand, Brazil presented lowest rate of
decrease in mortality, ranking fifth in the average mortality
rates in the last 5 years of the study period. Previous stud-
ies, such as that by Lima et al., reported that, between 2000
and 2019, there was a decreasing trend in mortality in one
Brazilian state, decreasing from 9.41 per 100 000 to 2.21
especially in children under 1 year of age [20]. However,
there was an increase in the young adult population and sta-
bility among older adults [20]. A possible explanation for
this trend may be the extreme environmental temperatures
in recent years [21] which could contribute to contamina-
tion of water supplies and the proliferation of pathogenic
microorganisms, such as bacteria, viruses, and parasites,
which are responsible for waterborne diarrheal diseases. In
addition, events such as floods and droughts can trigger the
disrupt sanitation systems and limited access to safe drink-
ing water, exacerbating the risk of diarrheal disease out-
breaks [22].

In Peru, the findings are consistent with the results of a
previous study that reported a decrease in the specific mor-
tality rate for acute diarrheal disease in children under 5
years of age, showing a decreasing trend from 243.3 deaths
per 100,000 in the period 19861990 to 15.3 in the period
2011-2015 [23]. However, this trend was not constant
across all regions, with some showing stationary trends or
deceleration, and two regions even showing an increase in
their mortality rates [23]. In addition to rotavirus vaccina-
tion and oral rehydration therapy, this reduction was made
possible by improved sanitation and hygiene services [24,
25]. Tt is likely that the regions that did not achieve signifi-
cant reductions in mortality rates are affected by geographic,
economic and cultural differences. Therefore, it is impor-
tant to create intervention policies adapted to these social
determinants to ensure prevention and timely management
of diarrhea. In general, although children from poor sectors
receive a lower percentage of adequate therapy for diarrheal
disease than children from more affluent sectors, none of
them achieve coverage of more than 50% [26].
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The results of this study reflect the efforts made by LAC
countries to combat the increase in mortality caused by diar-
rhea. Previous studies reported that the prevalence of this
disease in LAC countries was due to several preventable
factors, such as bacterial and viral infections [27]. In this
context, our study offers a clear perspective on this problem
using reliable data. However, it is crucial to intensify efforts
in resource-limited and developing nations, especially for
children, as the incidence of diarrhea is more common in
these areas [28, 29]. Although public health policies vary
by country or region, it is essential to universally ensure and
expand interventions that prevent and protect against diar-
rhea. This way, the loss of thousands of lives each year due
to this disease could be avoided [30].

This study has some limitations that should be men-
tioned. Firstly, the use of data from a secondary public data-
base provides limited information at the population level
and may have biases in the selection and quality of the death
registry. Furthermore, the database used did not allow for
the analysis of other variables that may be associated with
mortality, such as socioeconomic level, etiological agent,
nutritional status of the patients, among others. On the other
hand, this study also has strengths. First, a meticulous and
paired analysis of the databases provided by the WHO was
carried out, ensuring the correct evaluation of each country
and year. Additionally, it covers a broad period from 2000
t0 2019, allowing for a detailed and extensive view of trends
over time. Its geographic scope covers several LAC coun-
tries, providing a comprehensive regional perspective. It
is also distinguished by its detailed focus on the analysis
of mortality rates for all ages and in the most affected age
group (0—14 years), which provides a more complete and
specific understanding of the changes observed in the dif-
ferent segments of the population. Moreover, this is the first
study that seeks to evaluate mortality trends in diarrhea in
LAC, our results may serve as an epidemiological basis for
improvements in public policies and future studies on this
disease.

In conclusion, our findings demonstrate a substantial
decline in diarrhea-related mortality across all ages and both
sexes in Latin American and Caribbean (LAC) countries
from 2000 to 2019. These reductions are likely the result of
sustained public health interventions, including vaccination
programs, improvements in sanitation, and expanded access
to care. Strengthening national mortality registries remains
crucial for generating high-quality data, enabling countries
to monitor trends, share insights at the regional level, and
implement coordinated, evidence-based strategies.

To further reduce the burden of diarrheal diseases, it is
essential to enhance the quality of incidence and cause-
specific mortality data. Continued research is needed to
design and evaluate targeted interventions, particularly in

vulnerable populations, and to inform the development of
effective and equitable public health policies across the
region.
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