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ABSTRACT 

Introduction: Infectious intestinal diseases (diarrhea) are a major cause of morbidity and mortality 
worldwide. In 2015, it constituted the ninth leading cause of death for all ages. Objective: To describe the 
epidemiological characteristics of mortality due to infectious intestinal diseases (diarrhea) in Paraguay from 
2015 to 2019. Methods: Descriptive, ecological, cross-sectional, retrospective, and non-probabilistic 
sampling of consecutive cases was performed. ICD-10 deaths included cholera (A01), typhoid and 
paratyphoid fever (A01), shigellosis (A03), other bacterial intestinal infections (A04), other bacterial food 
poisoning (A05), amebiasis (A06), other intestinal diseases due to protozoa (A07), intestinal infections due 
to viruses (A08), and diarrhea and gastroenteritis of presumed infectious origin (A09). Open access data were 
obtained from the WEB page of the General Directorate of Strategic Information in Health of the MSP and 
BS of all the Departments of the country. Crude and adjusted rates (per 100,000 inhabitants) were 
calculated. Excel and EPI INFO 7.0 were used. Results: 495 deaths were registered; the highest prevalence 
was in 2019 (adjusted rate of 1.83) and the lowest in 2017 (1.36). The months with the highest mortality 
rates were January and July (9.9%). 51.72% were women (256), 30.91% were over 80 years old and 28.28% 
(140) were under 5 years old, average age 50.8, single 56.77% (281) and without any type of education 
41.82% (207). A total of 80.61% (399) of the respondents resided in urban areas. The highest rates were 
registered in Boquerón (33.3) and Amambay (15.2). Diarrhea and gastroenteritis of infectious origin 
accounted for 95.56% of the cases (473). Discussion: There was a high percentage of mortality from 
infectious diarrhea. Extremes of life were the most vulnerable populations. 

RESUMEN 

Introducción: Las enfermedades infecciosas intestinales (diarrea) son una causa importante de morbilidad y 
mortalidad a nivel mundial. En 2015, constituyeron la novena causa principal de muerte para todas las 
edades. Objetivo: describir las características epidemiológicas de la mortalidad por enfermedades 
infecciosas intestinales (diarreas) en Paraguay durante los años 2015 al 2019. Metodología: Estudio 
descriptivo, ecológico, transversal, retrospectivo, muestreo no probabilístico de casos consecutivos. Se 
consideraron los óbitos del CIE – 10, que incluyen al cólera (A01), fiebres tifoidea y paratifoidea (A01), 
shigelosis (A03), otras infecciones intestinales bacterianas (A04), otras intoxicaciones alimentarias 
bacterianas (A05), amebiasis (A06), otras enfermedades intestinales debidas a protozoarios (A07), 
infecciones intestinales debidas a virus (A08) y diarrea y gastroenteritis de presunto origen infeccioso (A09). 
Se utilizaron datos de acceso abierto de la página WEB de la Dirección General de Información Estratégica 
en Salud del MSP y BS de todos los Departamentos del país. Se calcularon tasas crudas y ajustadas (por 
100.000 habitantes). Se utilizaron Excel y EPI INFO 7.0. Resultados: Se registraron 495 muertes, la mayor 
prevalencia fue en 2019 (tasa ajustada de 1,83) y menor en 2017 (1,36). Los meses con mayor mortalidad 
fueron enero y julio (9,9%). El 51,72% fueron mujeres (256), 30,91% mayores de 80 años y 28,28% (140) 
menores de 5 años, edad promedio 50,8, solteros 56,77% (281) y sin ningún tipo de educación 41,82% (207). 
El 80,61% (399) residía en área urbana. Las mayores tasas se registraron en Boquerón (33,3) y Amambay 
(15,2). El 95,56% (473) fueron diarreas y gastroenteritis de origen infeccioso. Discusión: Se registra alto 
porcentaje de mortalidad de diarreas de origen infeccioso. Los extremos de la vida constituyen la población 
más vulnerables. 

ORIGINAL 

 

Received: 03/11/2023 
Revised: 15/11/2023 
Accepted: 24/12/2023 
 
Corresponding author 
 
Pasionaria Ramos. Universidad 
Nacional de Asunción, Paraguay 
pasionariaramos@gmail.com  
 
Responsible editor 
 
Mg. Iván Barrios 
 
Conflicts of interests 
 
The authors declare that there is 
no conflict of interest.  
 
Funding 
 
The authors received no financial 
support for the research, 
authorship, and/or publication of 
this article. 
 
This article is published under 
Creative Commons Attribution 4.0 
International License. 

 

 Keywords: gastroenteritis; infections; diarrhea; Paraguay. 

Palabras clave:  gastroenteritis; infecciones; diarrea; Paraguay. 

1Research Center in Health and Environmental Science (ScienHE), Asunción, Paraguay 
2MICROBAC, Investigación y Microbiología, Ciudad del Este, Paraguay. 
3Ministerio de Salud Pública y Bienestar Social, Asunción, Paraguay. 
4Universidad de Salvador, Faculdad de Medicina, Salvador, Brasil 
5Universidad Nacional de Asunción, Facultad de Ciencias Médicas, Asunción, Paraguay 

https://doi.org/10.52379/mcs.v8i1.364
https://orcid.org/0000-0001-7886-3154
https://orcid.org/0000-0002-9698-9161
https://orcid.org/0000-0001-7273-2049
https://orcid.org/0000-0002-3684%20-%200912
https://orcid.org/0000-0002-2990-9977
https://orcid.org/0000-0002-3684-0912
mailto:pasionariaramos@gmail.com
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


 Epidemiological characteristics of mortality from infectious intestinal diseases (diarrhea) paraguay (2015-2019) 

Med. clín. soc. 2024;8(1):84-90          85 

INTRODUCTION 

Infectious intestinal diseases (diarrhea) are a major 
cause of morbidity and mortality worldwide. In 2015, it 
constituted the ninth leading cause of death for all 
ages; in 2017, in children under five years old, it was 
the third leading cause of death and has been shown 
to be the cause of at least 8 million deaths in low- and 
middle-income countries, with a cost of economic 
losses of at least $6 trillion (1-3). In children under 5 
years of age, the number of diarrhea episodes per year 
varies from 3,3 to 9 episodes (4). In addition to 
mortality, acute or chronic diarrhea affects the 
development and growth of children, mainly during the 
first two years of life, correlating with poor school 
performance and low wages in adulthood (5). 

Most diarrheas have infectious etiology, being the 
main pathogenic agents; viruses (Norovirus, Rotavirus, 
Astrovirus and enteric Adenovirus) bacteria (Salmonella 
spp., Shigella spp., Campylobacter spp., Vibrio spp., E. 
coli diarrhea spp., Aeromonas spp., Yersinia spp., 
among others) and, less frequently, parasites 
(Cryptosporidium spp., Giardia spp., Cyclospora spp., 
Microsporidium spp., Entamoeba hystolitica, 
Balantidium coli) (5). According to the World Health 
Organization (WHO), in low-income countries, the 
most common pathogens in low-income countries are 
Rotavirus, Escherichia coli, Cryptosporidium spp., and 
Shigella spp. (4). 

In general, diarrhea is self-limiting, and although 
deaths from diarrhea have declined sharply in the past 
two decades, it is estimated that by 2050, 1.4 million 
people will die from diarrheal diseases (6), mainly due 
to the great social and health inequities in low-income 
countries. Thus, in these countries, the social 
determinants of health form a complex multifactorial 
network in which risk factors related to the individual, 
environment, and animals are intertwined (7). 80% of 
the risk factors for diarrhea are related to poor 
environmental conditions such as basic sanitation, 
hygiene habits, poor quality and low coverage of 
drinking water, and in children, malnutrition, and 
dehydration (4,8,9). 

Furthermore, in addition to poor environmental 
conditions, there is a lack of access to and poor quality 
of health systems. In developed countries, deaths due 
to diarrhea are infrequent, unlike in underdeveloped 
countries, where hospital admissions are observed due 
to complications such as severe dehydration and renal 
failure, especially in elderly patients. This population 
may present with diarrhea in up to 20% of cases during 
the treatment of diabetes mellitus (6). Therefore, in 
recent years, the use of oral rehydration salts has been 

emphasized to prevent dehydration, which is the main 
cause of mortality in children and the elderly (4). 
Paraguay ranks the lowest in the Human Development 
Index (HDI), with a value of 0.728, ranking 103 out of 
189 countries and territories. Its ranking is lower than 
the average of countries with a high HDI and the 
average of Latin America and the Caribbean (10). 
Therefore, it presents great social and health 
inequities, which have repercussions on the prevalence 
of certain infectious diseases such as diarrhea. 

Acute childhood diarrhea constitutes in Paraguay, the 
fourth cause of mortality in children under 5 years old 
and according to the General Directorate of Health 
Surveillance (GDHS) of the Ministry of Public Health 
and Social Welfare (MSPBS), notifications for diarrhea 
were increasing from 49,750 cases for the year 2015 to 
226,413 for the year 2018. Broadly speaking, except for 
the year 2015, in the other years, most of the cases 
were in those older than 5 years (11-15). In other 
studies, it was observed that 40.1% of the cases 
corresponded to diarrhea in children under 5 years of 
age, and 59.8% of the cases were observed in children 
over 5 years of age (16,17). The objective of this study 
was to describe mortality due to diarrhea in Paraguay 
between 2015 and 2019. 

 

METHODS 

The study was descriptive, ecological, cross-sectional, 
and temporally retrospective. The geographical scope 
was composed of 17 Paraguayan Departments, 
including Asunción, the capital city. The study period 
was from 2015 to 2019. Sampling was nonprobabilistic 
for consecutive cases. The considered variables were 
sex, marital status, educational level, age, and 17 
Paraguayan Departments. The place of residence of the 
deceased was considered as the origin of the cases. 
Deaths from non-nationals were excluded from the 
calculation of the rates. 

Deaths due to diarrhea of infectious etiology were 
considered, which were classified in the ICD-10 as 
infectious intestinal diseases, including cholera (A01), 
typhoid and paratyphoid fevers (A02), shigellosis (A03), 
other bacterial intestinal infections (A04), other 
bacterial food poisoning not elsewhere classified (A05), 
amebiasis (A06), other intestinal diseases due to 
protozoa (A07), intestinal infections due to viruses and 
other specified organisms (A08), diarrhea, and 
gastroenteritis of suspected infectious origin (A09) 
(18). The data source used was the open-access data 
available on the website of the General Directorate of 
Strategic Health Information (GDSHI) of the Ministry of 
Public Health and Social Welfare (MSPyBS) (19). 
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Crude and adjusted rates (100,000 per capita) were 
calculated. Excel and EPI INFO 7.0 were used. For 
statistical analysis of nominal and categorical variables, 
frequencies were calculated and expressed as 
percentages. Averages were calculated for the 
numerical variables. Gross and adjusted rates were 
also calculated using population data from the National 
Institute of Statistics (NIS) and the World Health 
Organization's standardized population standard (20-
22). Regarding ethical criteria, as this was a research 
study with a secondary data source that did not involve 
human subjects, the protocol of the present study did 
not require the approval of the Research Ethics 

Committee. 

 

RESULTS 

From 2015 to 2019, 495 people died of diarrhea of 
infectious etiology, the main etiology being diarrhea 
and gastroenteritis of presumed infectious origin 
(A09), which constituted 95.56% of the deaths. During 
this period, there were no deaths due to diarrhea 
caused by cholera (A01), typhoid and paratyphoid 
fevers (A02), shigellosis (A03), amebiasis (A06), or 
viruses (A08) (Table 1).  

 

TABLE 1. ETIOLOGY OF DEATHS DUE TO INFECTIOUS INTESTINAL DISEASES (DIARRHEA) ACCORDING TO THE CIE – 10, 
PARAGUAY (2015-2019) (n=495). 

Variables Freqcuency Percentage IC 95% 

Other gastroenteritis and colitis of infectious and unspecified origin (A09) 473 95.56 93.36 – 97.05 
Other bacterial intestinal infections (A04) 20 4.04 2.63 – 6.16 
Other bacterial foodborne intoxications, not elsewhere classified (A05) 1 0.20 0.04 – 1.14 
Other protozoal intestinal diseases(A07) 1 0.20 0.04 - 1.14 

 

The year with the highest number of deaths was 2019, 
with an adjusted rate of 1.83 per 100,000 people and 
23.84% of cases, and the year with the lowest 
prevalence was 2015, with an adjusted rate of 1.36 per 
100,000 people (Table 2). As for the monthly 
distribution of cases, January and July (9.9%) and 
October (9.3%) had the highest number of cases 

(Figure 1).  Regarding the age and sex of the deceased, 
the highest number of deaths occurred in both the 
earlier and later stages of life. Thus, in children under 5 
years of age, most deaths occurred in males. However, 
in older adults, from 65 years of age onwards, most 
deaths occurred in the female sex (Figure 2)

TABLE 2. ANNUAL DISTRIBUTION OF INFECTIOUS INTESTINAL DISEASE (DIARRHEA) CASES, PARAGUAY (2015-2019) (n=495). 

Years Number of cases Percentage Cruda rate 100 000 hab. Adjusted rate 100 000 hab. 

2015 81 16.36 1.20 1. 36 
2016 97 19.60 1. 42 1.57 
2017 93 18.79 1.34 1.51 
2018 106 21.41 1.50 1.67 
2019 118 23.84 1.65 1.83 

 

FIGURE 1. MONTHLY PERCENTAGE DISTRIBUTION OF INFECTIOUS INTESTINAL DISEASES (DIARRHEA) CASES PER YEAR, 
PARAGUAY (2015-2019) (n=495). 

 

The highest number of deaths occurred in both the 
earlier and later stages of life. Thus, in children under 5 
years of age, most deaths occurred in males. However, 

in older adults, from 65 years of age onwards, most 
deaths occurred in the female sex (Figure 2). Regarding 
the demographic characteristics, 51.72% were women. 
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In terms of age, the average was 50.8 years. When 
analyzing the distribution according to age categories, 
30.91% of the cases occurred in those over 80 years of 
age and 28.28% were under 5 years of age (Table 3). 

Regarding the area of residence of the deceased, the 
highest mortality rates occurred in the Departments of 
Boquerón (33.3 per 100 000 inhabitants) and 
Amambay (15.2) (Table 4).

 

FIGURE 2. DISTRIBUTION OF DEATHS FROM INFECTIOUS INTESTINAL DISEASES (DIARRHEA) BY AGE AND SEX, PARAGUAY 
(2015-2019) (n=495). 

 

TABLE 3. DEMOGRAPHIC CHARACTERISTICS OF PATIENTS WHO DIED FROM INFECTIOUS INTESTINAL DISEASES (DIARRHEA), 
PARAGUAY (2015–2019) (n=495). 

Variables Frecuency Percentage IC 95% 

Sex    
Female 256 51.72 47.32 - 56.09 
Male 239 48.28 43.91 - 52.68 

Age category    
0 – 4 140 28.28 24.49 – 32.41 
5 – 9 13 2.63 1.54 – 4.44 
10 – 14 4 0.81 0.31 – 2.06 
15 – 19 3 0.61 0.21 – 1.77 
20 – 24 4 0.81 0.31 – 2.06 
25 – 29 2 0.40 0.11 – 1.46 
30 – 34 6 1.21 0.56 – 2.62 
35 – 39 4 0.81 0.31 – 2. 06 
40 – 44 10 2.02 1.10 – 3.68 
45 – 49 10 2.02 1.10 – 3.68 
50 – 54 12 2.42 1.39 – 4.19 
55 – 59 15 3.03 1.84 – 4.94 
60 – 64 16 3.23 2.00 – 5.19 
65 – 69 35 7.07 5.13 – 9.67 
70 – 74 30 6.06 4.28 – 8.52 
75 – 79 38 7.68 5.64 – 10.36 
80 + 153 30.91 27.00 – 35.11 

Marital status    
Single 281 56.77 52.37 - 61.06 
Married 136 27.47 23.73 - 31.57 
Widower 63 12.73 10.08 - 15.95 
Separated 3 0.61 0.21 - 1.77 
United 3 0.61 0.21 - 1.77 
Divorced 2 0.40 0.11 - 1.46 
Does not know 7 1.41 0.69 - 2.89 

Education level    
None 207 41.82 37.55 - 46.21 
Incomplete primary 91 18.38 15.22 - 22.04 
Complete primary 84 16.97 13.92 – 20.53 
Does not know 64 12.93 10.26 – 16.17 
Complete secundary 35 7.07 5.13 - 9.67 
Complete University or higher 10 2.02 1.10 - 3.68 
Complete Basic school 4 0.81 0.31 - 2.06 

Area of residence    
Urban 399 80.61 76.89 - 83.85 
Rural 96 19.39 16.15 – 23.11 
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TABLE 4. MORTALITY RATE DUE TO INFECTIOUS INTESTINAL DISEASES (DIARRHEA) ACCORDING TO THE DEPARTMENT OF 
RESIDENCE OF THE DECEASED, PARAGUAY (2015-2019) (n=495). 

Department Frequency Percentage Rate mortality (100mil hab.) 

1.Concepción 28 5.7 11.5 
2. San Pedro 17 3.4 4.1 
3.Cordillera 21 4.2 7.0 
4. Guairá 16 3.2 7.2 
5. Caaguazú 40 8.1 7.3 
6. Caazapá 12 2.4 6.5 
7. Itapuá 26 5.3 4.4 
8. Misiones 13 2.6 10.5 
9. Paraguarí 14 2.8 5.5 
10. Alto Paraná 61 12.3 7.7 
11. Central 117 23.6 5.6 
12. Ñeembucú 7 1.4 7.9 
13. Amambay 25 5.1 15.2 
14. Canindeyú 10 2.0 4.5 
15. Presidente Hayes 18 3.6 14.9 
16. Boquerón 21 4.2 33.3 
17. Alto Paraguay 2 0.4 11.6 
18. Asunción (Capital) 46 9.3 8.8 
Foreign 1 0.2 - 

DISCUSSION 

Infectious diarrhea continues to be one of the main 
causes of death from diarrhea in Paraguay, and despite 
efforts, there has been a sustained increase over the 
years. This could be because notification systems and 
the quality of death certificates have been improving 
over time, so that under-registration has been 
decreasing and the quality of death certificates has 
improved. Another hypothesis is that this increase is 
because diarrhea is on the rise due to the persistence 
of poor conditions related to the environment 
(hygiene, coverage, and quality of drinking water and 
sanitary sewage) and to the individual (low or low level 
of education).  

According to data from the Health Services Company of 
Paraguay (HSCP), drinking water coverage in Paraguay 
accounts for 80% of the population in urban areas and 
33% in rural areas. Drinking water is distributed 
through a network of pipes that are in very poor 
condition, causing significant water losses (47% of 
losses) and leakage inside the network. The HCSP 
estimates that 300,000 m of pipes must be replaced. 
The poor quality of these pipes also favors 
contamination of the water being transported. 
Another point related to the environment is that there 
is practically no sanitary sewage system; therefore, 
there is no wastewater treatment. Asunción, the 
country's capital, and the metropolitan area have 33% 
of its population connected to the sanitary sewer 
system (22-25). 

As for factors related to the individual, diarrhea has 

moved from the pediatric population to the geriatric 
population, since it can be observed that the highest 
prevalence of mortality occurred at both the early and 
later stages of life, those over 80 years of age, and 
those under 5 years of age. This is because this 
population is increasing among those over 80 years of 
age. According to INE data, this population currently 
includes 746,445 people aged 60 and over, of whom 
48.3% are men and 51.7% are women (26). Even so, it 
is striking that mortality is due to this pathology since 
diarrhea, in general, can be cured with good oral 
rehydration. Further research should be conducted to 
determine whether this mortality is related to a lack of 
access to health services. 

In this demographic group, acute diarrhea could be due 
to the prolonged use of broad-spectrum antibiotics or 
fragility of the immune system (27). Most deaths 
occurred in women aged > 65 years. This could be 
because they often live alone, have a low educational 
level, have little or no work activity, face specific age-
related problems, and do not attend medical 
consultations. It could be because it is women who 
have a longer life expectancy, as well, with a projected 
80.7 years for this sex by 2030 according to the WHO 
(27,28). 

In children under 1 and 5 years of age, Paraguay 
presented values that placed it above countries such as 
Haiti (10%), Nicaragua (8%), Guatemala (7%), and 
Bolivia (6%), with 14.2 and 16.8 deaths per 1,000 live 
births, respectively, being one of the main causes of 
death along with pneumonia and influenza (29). 
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Regarding pathogenic agents, the absence of mortality 
due to Salmonella spp. and Shigella spp. is striking, as 
these agents are the most prevalent in diarrhea of 
infectious etiology. Evidently, these pathogens are 
agents of morbidity, but not mortality (30). In Asunción 
and the metropolitan area, diarrheagenic Escherichia 
coli, Rotavirus, Campylobacter spp., Shigella spp., and 
Salmonella spp. have been described as the most 
prevalent etiological agents in children under 5 years 
of age (31). 

The absence of mortality due to cholera is expected, 
since Paraguay reported only two cases of this 
pathogen even during the cholera epidemic. 
Consequently, Paraguay is considered cholera-free 
(32). However, approximately 1.3 4 million cases of 
cholera and 21,000–143,000 deaths due to cholera 
have been reported annually worldwide (33). 

Regarding mortality due to food poisoning, this could 
be considered underreported because of the 
precarious conditions in which many establishments 
work in this area and the lack of control by the 
authorities in charge. Epidemiological surveillance in 
the last two or three decades has shown an increase in 
the prevalence of foodborne diseases (FBD), with 
outbreaks of diseases such as salmonellosis, 
Enterohemorrhagic Escherichia coli infections (EHEC), 
and hepatitis A. There is little literature on this topic; 
the only information available reports that between 
2015 and 2016, a total of 14 outbreaks of FBD were 
recorded, with a total of 231 cases, with no deaths 
reported because of this health event (34,35). 

There were numbers concerning the monthly 
distribution of cases; the months with the highest 
number of cases were January, July, and October. 
Bacterial diarrhea is more prevalent in the warm 
summer months, and since no mortality due to viruses 
was observed in this five-year period, we assumed that 
the mortality due to diarrhea in July was also due to 
bacterial agents. Another point to consider is that 
Paraguay has high temperatures throughout the year. 
The month of January coincides with work carried out 
in Argentina, where there were two peaks during the 
year. One of the peaks occurred during the warm 
months, with a predominance of bacterial infections, 
and the other peak occurred during the cold months, 
where the prevalence of viral diseases was observed 
(36). 

Regarding the area of residence, the highest mortality 
rates (33.3 and 15.2) were in the Departments of 
Boquerón and Amambay, respectively, both 
geographically distant from the most complex 
healthcare centers for better care. In most developed 

and developing countries, mortality due to diarrhea is 
no longer a major public health concern. However, in 
Paraguay, mortality due to diarrhea of infectious 
etiology continues to be a complex problem that 
requires an approach based on social determinants of 
health for its prevention and elimination. 
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