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Trends in hospital discharges for intestinal 
infectious disease in infants in Argentina, 2005-2013
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ABSTRACT
Introduction. Acute diarrhea is one of the most 
serious public health problems in developing 
countries because it is generally associated with 
unfavorable living conditions. The objective of 
this study was to analyze trends in hospital 
discharges for intestinal infectious disease in 
children under age 5 recorded in official public 
hospitals from Argentina in the 2005-2013 period.
Population and methods. This was an ecological, 
time-series study based on data provided by the 
Health Statistics and Information Department, 
at a national and regional level. Specific hospital 
discharge rates were estimated, and seasonal 
behavior and trends were analyzed in relation to 
this event.
Results. In Argentina, 2 521 729 patients under age 
5 were discharged in this period; of these, 9.0% 
were diagnosed with intestinal infectious disease. 
Children under age 1 accounted for a third of 
hospitalizations; two annual peaks (summer and 
winter) were observed in the seasonality analysis. 
Overall, a downward trend was observed, with a 
mild increase in the 2007-2009 period. Rates were up 
to 3 or 4 times higher in Northwest and Northeast 
Argentina than in the Pampa region. 
Conclusions. Hospital discharges for intestinal 
infectious disease in the public subsector account 
for approximately 10% of all discharges of 
children under age 5. This event shows a seasonal 
pattern, with a slightly downward trend over 
the past years in spite of its heterogeneous 
distribution across the different Argentine 
regions.
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INTRODUCTION
Acute diarrhea is one of the main 

causes of morbidity and mortality 
in children under age 5 worldwide. 
Together with pneumonia, these 
diseases have the greatest impact in this 
age group after perinatal conditions.1,2 
In addition, the impact of diarrhea-
associated morbidity and mortality 

shows an heterogeneous distribution 
depending on the socioeconomic 
and cultural level of each country.2 
Diarrhea-associated severe cases 
(requiring hospitalization) and fatalities 
are generally related to different factors: 
inadequate health/hygiene conditions, 
lack of education and preventive 
information for parents, and difficulties 
accessing health care services for a 
timely and adequate management.3,4

In Latin America, it is estimated 
that diarrhea causes approximately 
248 million acute episodes and 11 000 
deaths per year in children under 
age 5.2 In Argentina, 1-1.2 million 
cases of acute diarrhea are reported 
annually; approximately 50% of these 
occur in children under age 5.5 This 
disease results in 100 deaths per year 
in average; 1.2% in this age group.6,7

Also in Argentina,  trends in 
diarrhea-associated mortality rates 
showed a significant reduction as of 
the 1980s, following the introduction 
of therapy with oral rehydration 
salts.8 In addition, there is no updated 
information on hospital discharges for 
this cause.

The objective of this study was to 
analyze trends in hospital discharges 
for intestinal infectious disease in 
children under age 5 in official public 
hospitals from Argentina in the 2005-
2013 period.

POPULATION AND METHODS
This study was designed based 

on a mixed, ecological, time trend 
approach. Analysis units included 
in the study were the 24 jurisdictions 
of Argentina. For regional analysis 
purposes, data were grouped into 
the 5 Argentine economic regions: 
Cuyo, Northeast Argentina (NEA), 
Northwest Argentina (NOA), Pampa, 
and Patagonia.9
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Hospital discharges
T h e  h o s p i t a l i z a t i o n  c o n c e p t  w a s 

operationalized using the total number of 
hospital discharges of children under age 5 and, 
specifically, the number of hospital discharges of 
children in the same age group diagnosed with 
certain intestinal infectious diseases as the main 
cause for hospitalization (A00-A09 code as per the 
International Statistical Classification of Diseases 
and Related Health Problems)10 as recorded in the 
annual report on hospital discharges from official 
hospitals by diagnosis published by the Health 
Statistics and Information Department (Dirección 
de Estadísticas e Información en Salud, DEIS). 
This report provides data on hospital discharges 
recorded in every official health care facility (at a 
national, provincial or municipal level). Hospital 
discharges included in the study were those 
occurred between January 1st, 2005 and December 
31st, 2013 in the public subsector, disaggregated 
by month. Hospital discharges occurred in other 
countries or in an unspecified province were 
excluded.

First of all, hospital discharge rates were 
es t imated  for  pat ients  under  age  5  and 
diagnosed with certain intestinal infectious diseases, 
corresponding to each province, and using the ratio 
between the number of hospital discharges for such 
diagnosis as the main cause and the population 
in this age group for each year. These data were 
then disaggregated into specific hospital discharge 
rates for two age ranges: under age 1 and 1 to 4 
years. The denominator for the first age group was 
the number of live births; and for the second, the 
population of children aged 1-4 years. Population 
data were obtained from vital statistics annual 

reports prepared by the DEIS.6,7,11-17 Province data 
were grouped to perform regional analyses; in turn, 
these data were then combined for the national 
analysis.

The statistical analysis of variations in trends 
was done using the Mann-Kendall test with 
the Microsoft Office Excel XLSTAT 2016.07 
complement. A p value < 0.05 (significance 
level) was considered an alternative hypothesis 
(presence of a negative trend in the series).

Seasonality study
The total number of hospital discharges 

of patients diagnosed with certain intestinal 
infectious diseases in each province was considered, 
disaggregated by month for the 2005-2013 period. 
For standardization purposes, the month during 
which the hospital discharge occurred was taken 
into account.

Ethical aspects
The s tudy used data  f rom secondary 

sources so it was not necessary to obtain an 
informed consent. Besides, data were managed 
in agreement with the Protection of Personal 
Information Act (National Law no. 25326).

RESULTS
Overall event description

At the time of database consolidation, the 
DEIS recommendations regarding the lack of 
information or coverage difficulties in certain 
jurisdictions were taken into consideration. 
Overall, it is estimated that annual data available 
for national and regional analyses account for 
more than 75% of data coverage.

Table 1. Distribution of hospital discharges for intestinal infectious disease in children under age 5. Argentina, 2005-2013

Year Total hospital discharges ua5a HDua5b HDua5/total hospital discharges ua5 (%)
2005 286 062 27 606 9.7
2006 291 618 22 043 7.6
2007 295 432 24 995 8.5
2008 276 378 26 461 9.6
2009 273 687 27 518 10.1
2010 277 645 26 513 9.5
2011 269 012 24 607 9.1
2012 267 015 24 358 9.1
2013 284 880 26 539 9.3
TOTAL 2 521 729 230 640 9.2

Source: Developed based on data provided by the Health Statistics and Information Department.
a ua5: children under age 5. 
b HDua5: hospital discharges for intestinal infectious disease in children under age 5.
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In the 2005-2013 period in Argentina, 2 521 729 
hospital discharges were recorded in public 
hospitals in children under age 5; of these, 230 640 
(9.2%) were diagnosed with intestinal infectious 
disease (Table 1). The largest number of hospital 
discharges for intestinal infectious disease in 
the studied group occurred in 2005 (27 606 
hospitalizations). Overall, hospital discharges for 
this cause ranged between 22 000 and 28 000, with 
an approximate arithmetic mean of 25 627 and a 
median of 26 461 hospital discharges (2008). The 
overall ratio of hospital discharges for intestinal 
infectious disease was not similar once data were 
disaggregated by region. In the NOA, NEA, and 
Cuyo regions, intestinal infectious diseases were 
the cause of 12-14% of hospital discharges in 
children under age 5. By contrast, in the Pampa 
and Patagonia regions, this event accounted for 
approximately 7% of hospital discharges.

In terms of distribution by age group, 36.0% 
of hospital discharges were recorded in children 
under age 1; this ratio was observed throughout 
the entire series. Taking a more thorough look 
at the 1-4 year-old age group, the 1 year-old 
group accounted for approximately 60% of these 
hospital discharges.

Trends
Overall, the trend in the rate of hospital 

discharges for intestinal infectious disease in 
children under age 5 (RHDua5) decreased, 
although a slight increase was observed in the 
2007-2009 period (Table 2). In addition, towards 
the end of the study, the RHDua5 returned to the 

lowest values in this series. In the beginning of the 
study period, the RHDua5 was 9.0/1000 children 
under age 5. In 2013, it reduced by 21.1%, until 
reaching 7.1/1000 children under age 5. Besides, 
the p value was 0.227, so the null hypothesis 
could not be ruled out (no trend observed in the 
analyzed series).

Once data were disaggregated into rates 
corresponding to the under age 1 and 1-4 year-old 
subpopulations, the same behavior was observed 
as in the overall trend; however, the rate was 
higher in the under age 1 group compared to the 
group aged 1-4 years over the entire study period 
(Figure 1).

In the NOA region, the RHDua5 was the 
highest across all regions. The NOA showed 
the same downward trend as that observed at 
a national level. The lowest rate was recorded 
in 2012, which increased the following year 
(Figure 2). In the NEA region, the lowest rate was 
recorded in 2006 (10.2/1000 children under age 5), 
but after a relatively stable period (2007-2012), it 
increased towards the end of the study period. In 
the Pampa region, the lowest rate was observed 
in 2013. The overall trend in this region declined, 
but it was low. In the Cuyo region, the lowest 
rate was recorded in 2006 but, surprisingly, it 
increased significantly in 2008 (15.7/1000 children 
under age 5). Following such marked increase, 
a downward trend was observed once again. In 
the Patagonia region, the lowest rates were seen 
in 2005 and 2006; subsequently the trend went 
upwards up to 2009, once the baseline value was 
exceeded. In the last two years of the study, the 
trend decreased once again. It is worth noting that 
in all regions, the rates in the under age 1 group 
were higher than in the group aged 1-4 years 
(data not shown).

To analyze the interregional relative risk, 
the ratio between the RHDua5 and that of the 
Pampa region was estimated, which was taken 
as reference because it showed the lowest value 
(Figure 2). The ratios were up to 2.5-3 times higher 
in the NOA and NEA regions over the entire 
study period. The Patagonia region showed 
the greatest similarity to the reference region. 
Besides, it was observed that, except for the Cuyo 
region, the relative risks in each region remained 
relatively consistent.

Seasonality
The analysis revealed a seasonal behavior. 

Overall, two peaks were observed each year: one 
between November and February, and another 

Table 2. Rate of hospital discharges for intestinal infectious 
disease in children under age 5. Argentina, 2005-2013

 RHDua5a Inter-annual variation
2005 9.0 
2006 7.1 -21.1%
2007 7.7 +8.4%
2008 8.0 +3.9%
2009 8.4 +5.0%
2010 7.8 -7.1%
2011 7.6 -2.6%
2012 7.5 -1.3%
2013 7.1 -5.3%

Source: Developed based on data provided by the Health 
Statistics and Information Department.
a RHDua5: rate of hospital discharges for intestinal infectious 
disease in children under age 5.
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between June and August (Figure 3). In addition, 
these peaks did not have the same size over the 
entire study period. This was only observed in 
2006 and 2008. In 2005, the peak in the summer 
months was greater than that in the winter 
months. Towards the end of the study period 
(2009-2013), the peak in the cold months was 
higher than that observed in the first months of 
the year. In general, no critical differences were 
observed in the seasonal pattern between the 
under age 1 group and the group aged 1-4 years.

DISCUSSION
Acute diarrhea is one of the most serious 

public health problems in developing countries 
because  i t  i s  genera l ly  assoc ia ted  wi th 
unfavorable living conditions. In Argentina, 
hospital discharges for intestinal infectious 
disease accounted for approximately 9% of 
all discharges in children under age 5. In 
addition, the highest burden of this disease 
was observed in children younger than 2 years 
(approximately 75% of hospital discharges).  

Figure 1. Trends in the rate of hospital discharges for intestinal infectious disease in children under age 5, under age 1, and 
aged 1-4 years (per 1000 children under age 5, live births, and children aged 1-4 years, respectively). Argentina, 2005-2013

Source: Developed based on data provided by the Health Statistics and Information Department. 
RHD: rate of hospital discharges for intestinal infectious disease.
RHDua5: rate of hospital discharges for intestinal infectious disease in children under age 5. 
RHDua1: rate of hospital discharges for intestinal infectious disease in children under age 1. 
RHD1-4: rate of hospital discharges for intestinal infectious disease in children aged 1-4 years.

Figure 2. Trends in the rate of hospital discharges for intestinal infectious disease in children under age 5 (per 1000 children 
under age 5). Argentine regions, 2005-2013

Source: Developed based on data provided by the Health Statistics and Information Department. 
RHDua5: rate of hospital discharges for intestinal infectious disease in children under age 5; ua5: children under age 5; 
NOA: Northwest Argentina; NEA: Northeast Argentina.
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The RHDua5 showed a slightly downward 
trend, but it did not reach statistical significance. 
Regional trends showed the same behavior 
observed at a national level, but at different sizes 
and specific ranges. Rates were up to 3 or 4 times 
higher in the NOA and NEA than in the Pampa 
region. Therefore, no homogeneity was observed 
in the distribution of hospital discharges for 
intestinal infectious disease in Argentina. The 
greatest variation occurred in the Cuyo region. 
This could not be explained by merely looking 
at data. Although the upward trend may be 
validated by the observation of the same behavior 
in most regions, the size of the increase is striking. 
Also considering that in this period there were no 
major limitations in relation to data coverage, it 
is necessary to pose the hypothesis of a regional 
outbreak or reporting-related events.

In terms of seasonality, two annual peaks 
were observed: one in the summer months 
(December-March) and another in the cold 
months (June-August). It is worth noting that 
a change was observed in the ratio of seasonal 
peaks. This may be connected to factors related 
to the etiology of diarrhea and improvements in 
health/hygiene conditions, both at an individual 
and a community level. Given that bacterial 
diarrhea more often occurs in the summer 
months, the population’s healthier conditions 
result in a decrease in this type of pathology. 
In addition, these improvements do not have a 
fundamental impact on the reduction of virus-
related hospitalizations and deaths, frequent in 
the cold months, so the peak during this season 
is expected to remain over time.18

The overall observation regarding trends 
in hospital discharges for intestinal infectious 

disease is similar to that of mortality for intestinal 
infectious disease analyzed by Bossio et al.8 
Therefore, this study may validate observed 
results and somehow provide evidence that both 
events (hospitalizations and deaths), although 
obtained from different sources of data, are 
connected to the same disease and may be used 
interchangeably to monitor trends in severe cases.

In Latin America,  there are now more 
studies assessing trends in severe acute diarrhea 
because of assessments regarding the impact 
of introducing the rotavirus vaccine in national 
immunization schedules.19-22 All studies have 
demonstrated similar results:  significant 
downward trends (approximately 40%), notably 
in the cold months.23 Considering that, in 
Argentina, the rotavirus vaccine was introduced 
in the national immunization schedule in 2015, 
this study is an account of the pre-immunization 
scenario for this event. Further studies are needed 
to assess whether the impact of this intervention 
has been similar in other countries of this region.

Although the use of secondary data makes it 
possible to conduct low cost and feasible studies, 
it is very important to take this study’s limitations 
into account. First of all, given the instrument’s 
defects, there is a likelihood of bias related to 
the classification of the main cause for hospital 
discharge. In addition, using the same coding 
system is useful to compare data at a local, 
national, and international level. Secondly, in 
some jurisdictions, data coverage was low or even 
missing for some years. Therefore, it is critical to 
consider that every analysis done in relation to 
this study was completed under the assumption 
that under-coverage was random, not biased. 
Besides, as the risks for hospitalization due to 

Figure 3. Number of monthly hospital discharges for intestinal infectious disease. Argentina, 2005-2013

Source: Developed based on data provided by the Health Statistics and Information Department. 
HDua5: hospital discharges for intestinal infectious disease in children under age 5.
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intestinal infectious disease are heterogeneous 
across the different Argentine regions, it is highly 
likely that hospital practices and admission 
policies may also differ. Therefore, in a setting 
where official facilities account for 45-50% of the 
health sector,24 caution should be exercised not 
to estimate the burden of this disease globally 
because it would mean assuming that the semi-
public and private subsectors may behave in the 
same manner.

Hospitalizations and deaths caused by acute 
diarrhea are a complex problem permeated 
by multiple determinants at an individual and 
community level; acute diarrhea prevention 
and management are still a challenge for actors 
involved in the decision-making process. 
Although a reduction in hospital discharges for 
this cause has been observed in this study, its 
relevance is still limited. Monitoring the RHDua5 
is not only a reflection of the problem that acute 
diarrhea means in Argentina. Considering that 
this is an avoidable event, it is also useful as an 
indirect measure of quality and accessibility to 
primary health care (PHC) strategy.25 Therefore, 
teams working at PHC centers play a critical 
role in the coordination of acute diarrhea 
prevention and management activities between 
the community and municipal authorities. These 
activities require support from macro-policies 
that enable the timely intervention of primary 
health care providers together with adequate 
nutrition, immunization, and hygiene/health 
conditions, especially among children younger 
than 2 years old.

CONCLUSIONS
In Argentina, hospital discharges for intestinal 

infectious disease recorded in the public subsector 
account for approximately 10% of all discharges 
of children under age 5. This event shows a 
seasonal pattern, with a slightly downward trend 
over the past years in spite of its heterogeneous 
distribution across the different Argentine 
regions. n
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