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ABSTRACT

Introduction. Infant mortality rate (IMR) is
an indicator of health and socioeconomic,
environmental, and health care conditions. Open
dumps and sewage and industrial waste make
the Matanza-Riachuelo River Basin the most
polluted in Argentina.

Objective. To analyze infant mortality (IM) in
the Matanza-Riachuelo River Basin compared to
Argentina, the province of Buenos Aires (PBA),
and the Autonomous City of Buenos Aires
(CABA), and itsevolutionbetween2010and 2017.
Population and methods. Descriptivestudybased
on data from Argentina’s Ministry of Health.
Results. In 2017, the IMR was 9.4 %o in the
Matanza-Riachuelo River Basin; 9.3 %o in
Argentina; 9.4 %o in PBA; and 6.9 %o in CABA.
Between 2010 and 2017, the IMR in the Matanza-
Riachuelo River Basin decreased by 20.6 %,
similar to PBA and Argentina. No reduction was
observed in CABA.

In the 4 jurisdictions, perinatal conditions were
theleading cause of death, followed by congenital
malformations and respiratory diseases. For
respiratory diseases only, the risk in the Matanza-
Riachuelo River Basin was 4 times higher than
in CABA (relative risk: 3.9; 95 % confidence
interval: 1.4-10.7).

Conclusion. The structure of causes, evolution,
and risk of IM in the Matanza-Riachuelo River
Basin, Argentina, and PBA was similar between
2010 and 2017. IMR was lower in CABA than
in the Matanza-Riachuelo River Basin, but no
reduction was observed in the former. The risk
of IM was higher in the Matanza-Riachuelo
River Basin than in CABA, at the expense of the
increased risk of respiratory disease.
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INTRODUCTION

Infant mortality rate (IMR) is an
indicator of the health status of the
general population and of infants
younger than 1 year old in particular.
It is also an indicator of socioeconomic
and environmental conditions, as well
as of conditions related to health care
system accessibility and quality.'

In September 2015, the Member
States of the United Nations approved
the 2030 Agenda for Sustainable
Development in order to end poverty,
fight against inequality and injustice,
and combat climate change. One
of its goals recognizes the need to
reduce mortality among children
under 5 years of age. Worldwide,
approximately 26 % of mortality
and more than 40 % of total diseases
among children under 5 years of
age are attributed to environmental
factors.’*

In spite of global advances made
in health care in the last decades,
millions of children are still dying due
to reducible causes. This evidences
difficulties in the quality and
accessibility of basic health services,
nutritional status, access to safe water,
and environmental sanitation.>”

The Matanza-Riachuelo river
flows for 64 km from the west of the
province of Buenos Aires (PBA) to the
Rio de la Plata Estuary, and its basin
encompasses 2200 km? (Figure 1). The
presence of open dumps, the dumping
of sewage and industrial waste from
more than 25 000 industrial facilities
and service activities pollute the
surface water, groundwater, soil, and
air of the Matanza-Riachuelo River
Basin.**
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This basin is one of the most polluted in
Argentina, one of the 5 most polluted in Latin
America, and one of the 30 most polluted in the
world.” With more than 4 million inhabitants,
it is a densely populated area where pollution
exposure coexists with poor housing conditions
and important socioeconomic vulnerabilities."

In September 2017, the Environmental Health
and Education Division (Direccién de Salud y
Educacién Ambiental, DSyEA) of the Matanza-
Riachuelo River Basin Authority (Autoridad de la
Cuenca Matanza Riachuelo, ACUMAR), together
with the Argentine Toxicological Association,
the Argentine Society of Pediatrics, and the
Argentine Society of Medicine, established a list
of diseases related to environmental exposure
in order to screen and control their presence
in neighborhoods of the Matanza-Riachuelo
River Basin. Some of the included events are
prematurity and low birth weight, as well
as congenital malformations and respiratory
diseases. These causes account for more than 85 %
of infant mortality in Argentina.”

The objective of this study was to analyze
the structure of infant mortality causes in the
Matanza-Riachuelo River Basin, compared to
Argentina, the PBA, and the Autonomous City of

Buenos Aires (CABA), and its evolution between
2010 and 2017.

POPULATION AND METHODS

A descriptive study on infant mortality
(deaths among infants younger than one year
old) in the Matanza-Riachuelo River Basin,
compared to Argentina, the PBA and the
CABA, was conducted based on the database
of Vital Statistics of the Health Statistics and
Information Department (Direccién de Estadistica
e Informacién en Salud, DEIS) from Argentina’s
Ministry of Health for the 2010-2017 period.

All births and deaths occurring in Argentina
are recorded on a legally binding certificate and
included in a statistical report. Live birth statistical
reports (LBSRs) and death statistical reports (DSRs)
are consolidated at a national and jurisdictional
level. Every year, the DEIS of Argentina’s Ministry
of Health consolidates, analyzes and publishes
the main results of Vital Statistics based on the
corresponding statistical reports.*

This analysis included data on all live births
and all deaths of infants younger than one year
old occurred in the Matanza-Riachuelo River
Basin, Argentina, the PBA, and the CABA,
recorded by jurisdiction of maternal place of

FIGURE 1. Location of the Matanza-Riachuelo River Basin in the northwest region of the province of Buenos Aires and the

south of the Autonomous City of Buenos Aires
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Source: Matanza-Riachuelo River Basin Authority (ACUMAR).



Infant mortality in the Matanza-Riachuelo River Basin. Comparison with the Autonomous City of Buenos Aires, the province of Buenos Aires, ... [ 315

residence. For the analysis of infant mortality
and the structure of causes, instead of absolute
numbers, rates were used to make comparisons
with other populations and over time. IMR,
cause-specific IMR, and proportional mortality
by cause were estimated; all of them continuous
quantitative variables.'®

IMR related infant deaths occurred over one
year to the number of recorded live births over
that same year in the corresponding jurisdiction
and was expressed per 1000 live births.!® Cause-
specific IMR included deaths from a specified
cause among infants younger than one year of
age in relation to the number of recorded live
births over the same year in that jurisdiction and
was expressed per 1000 live births."” Proportional
mortality by cause indicates the relation between
infant deaths from a specified cause and total
infant deaths, and is expressed as percentage.

The information from the Matanza-Riachuelo
River Basin was estimated by integrating data
from 14 municipalities from the PBA and the
4 communes of the CABA that compose it (highest
level of disaggregation of the information from
the DEIS). The 14 municipalities from the PBA
comprised by the Matanza-Riachuelo River Basin
are Almirante Brown, Avellaneda, Cafiuelas,
Esteban Echeverria, General Las Heras, La
Matanza, Lants, Lomas de Zamora, Marcos Paz,
Merlo, Morén, Presidente Perén, and San Vicente.
The Matanza-Riachuelo River Basin includes the
following communes of CABA: 4,7, 8, and 9.

The relative risk (RR) (95 % confidence interval
[CI]) of death in the first year of life was estimated
considering infant death as an event and maternal
residence in the Matanza-Riachuelo River Basin
as exposure, compared to the CABA, the PBA,
and Argentina; and the risk of death by the main

causes of infant death in the Matanza-Riachuelo
River Basin was analyzed in relation to the same
jurisdictions. Given that RR assesses the risk of
an event (infant death) happening in an exposed
group (maternal residence in the Matanza-
Riachuelo River Basin) compared to the risk
of the same event happening in an unexposed
group (children of mothers who do not live in the
Matanza-Riachuelo River Basin), when estimating
this indicator in the comparison jurisdictions,
deaths and live births of infants whose mothers
lived in the communes or municipalities
comprised by the Matanza-Riachuelo River Basin
were excluded.’

The data processing software programs
Microsoft Excel and Epidat 4.2 were used.
This study was conducted based on secondary
sources, without using personal data; therefore,
no informed consent nor protocol approval by the
Ethics Committee were required.

RESULTS

In 2017, the recorded IMR was 9.45 %o in
the Matanza-Riachuelo River Basin; 9.33 %o in
Argentina; and 9.4 %o in the PBA. No statistically
significant differences were observed between the
PBA and Argentina and the Matanza-Riachuelo
River Basin (Table 1). In the CABA, the IMR was
6.92 %o and the risk of infant death was 40 %
lower than in the Matanza-Riachuelo River Basin
(RR: 1.4; 95 % CI: 1.2-1.6) (Tables 1 and 3).

The analysis of IMR evolution over the 2010-
2017 period showed a decreasing evolution in
the Matanza-Riachuelo River Basin (a 20.6 %
reduction), in Argentina (a 21.5 % reduction),
and in the PBA (a 21.6 % reduction). In the
CABA, which was the district with the lowest
IMR among those analyzed, fluctuations were

TABLE 1. Live births, deaths among infants younger than one year old, and infant mortality rate, by jurisdiction of maternal
place of residence. Year 2017. Matanza-Riachuelo River Basin, Autonomous City of Buenos Aires, province of Buenos Aires,

and Argentina

Jurisdiction of maternal Live births Deaths among infants IMR (per 1000 LBs) 95 % CI,
place of residence younger than one year old IMR

MRRB 99 715 9.45 8.85-10.07
Argentina 704 609 9.33 9.11-9.34
PBA 262721 9.40 9.04-9.78
CABA 35 840 6.92 6.08-7.84

MRRB: Matanza-Riachuelo River Basin; CABA: Autonomous City of Buenos Aires; PBA: province of Buenos Aires;

IMR: infant mortality rate; LBs: live births; CI: confidence interval.

Source: Developed based on data provided by the DEIS of the Ministry of Health of Argentina. Year 2017. MRRB, CABA, PBA,

and Argentina.
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observed over this period: 2010 started and
2017 ended with similar values (7 %o and 6.9 %o,
respectively) (Figure 2).

The analysis of the relative weight of each
group of causes of infant mortality in the

to conditions originating in the perinatal period
(mainly low birth weight and prematurity).
Congenital malformations were in second place
(28 %). Respiratory diseases were the third cause
(6.8 %); followed by deaths with an ill-defined

Matanza-Riachuelo River Basin in 2017 showed
that most recorded deaths (49 %) corresponded

underlying cause (6 %) and the remaining causes
(10.2 %) (Table 2).

FIGURE 2. Evolution of infant mortality rate by jurisdiction of maternal place of residence. 2010-2017 period.
Matanza-Riachuelo River Basin, Autonomous City of Buenos Aires, province of Buenos Aires, and Argentina
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CABA: Autonomous City of Buenos Aires; MRRB: Matanza-Riachuelo River Basin.
Source: Developed based on data provided by the DEIS of the Ministry of Health of Argentina. 2010-2017 period.
MRRB, CABA, PBA, and Argentina.

TABLE 2. Infant mortality by cause and jurisdiction of maternal place of residence. Year 2017. Matanza-Riachuelo River
Basin, Autonomous City of Buenos Aires, province of Buenos Aires, and Argentina

Total Perinatal Congenital Respiratory  Ill-defined  Other
conditions malformations diseases causes
MRRB Infant deaths 942 462 264 64 56 96
IMR (per 1000 LBs) 9.45 4.63 2.64 0.64 0.56 0.96
95 % CI, IMR 8.85-10.07  4.22-5.07 2.34-2.98 0.49-0.82 0.42-0.73  0.78-1.18
Proportional mortality 100% 49% 28% 6.80% 6.00% 10.20%
Argentina Infant deaths 6579 3383 1864 402 294 636
IMR (per 1000 LBs) 9.33 4.8 2.64 0.57 0.42 0.9
95 % CI, IMR 9.11-9.34 4.64-4.81 2.58-2.77 0.52-0.63 0.37-0.47  0.83-0.98
Proportional mortality 100 % 51.40 % 28.30 % 6.10 % 4.50 % 9.70 %
PBA Infant deaths 2471 1176 730 175 146 244
IMR (per 1000 LBs) 94 4.47 2.78 0.67 0.55 0.93
95 % CI, IMR 9.04-9.78 4.22-4.74 2.58-2.99 0.57-0.77 0.47-0.65  0.82-1.05
Proportional mortality 100 % 47.60 % 29.50 % 7.10 % 5.90 % 9.90 %
CABA Infant deaths 248 133 77 15 3 20
IMR (per 1000 LBs) 6.92 3.71 2.14 0.42 0.08 0.55
95 % CI, IMR 6.08-7.84 3.11-4.39 1.69-2.68 0.23-0.69 0.02-0.25  0.34-0.86
Proportional mortality 100 % 53.60 % 31.10 % 6 % 1.20 % 8.10 %

MRRB: Matanza-Riachuelo River Basin; CABA: Autonomous City of Buenos Aires; PBA: province of Buenos Aires;

IMR: infant mortality rate; LBs: live births; CI: confidence interval.

Source: Developed based on data provided by the DEIS of the Ministry of Health of Argentina. Year 2017. MRRB, CABA, PBA,
and Argentina.
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The structure of causes of infant mortality
was similar in the Matanza-Riachuelo River
Basin, Argentina, the PBA, and the CABA. In
the 4 jurisdictions, conditions originating in
the perinatal period were the leading cause of
death, followed by congenital malformations
and respiratory diseases. In 2017, these 3 causes,
related to environmental exposure, accounted for
83.8 % of infant deaths in the Matanza-Riachuelo
River Basin, 85.9 % in Argentina, 84.2 % in the
PBA, and 90.7 % in the CABA (Table 2).

The IMR due to perinatal conditions in the
Matanza-Riachuelo River Basin (4.6 %) was
higher than in the CABA (3.7 %0) and the PBA
(4.5 %o), although it was lower than the total for
the country (4.8 %o). Such differences were not
statistically significant (Tables 2 and 3).

The second leading cause were congenital
malformations, with a 2.6 %o rate in the Matanza-
Riachuelo River Basin, the same as in Argentina,
higher than in the CABA (2.1 %), and lower than
in the PBA (2.8 %o). Such differences were not
statistically significant either (Tables 2 and 3).

Deaths caused by respiratory diseases showed
a 0.6 %o specific IMR in the Matanza-Riachuelo
River Basin, the same as in Argentina, higher
than in the CABA (0.4 %o), and lower than in the
PBA (0.7 %0). When comparing the risk of infant
death due to respiratory diseases, the risk in the
Matanza-Riachuelo River Basin was similar to
that of Argentina and the PBA, but 4 times higher
than in the CABA (RR: 3.9; 95 % CI: 1.4-10.7)
(Tables 2 and 3).

DISCUSSION

The IMR reduction in the Matanza-Riachuelo
River Basin in the analyzed period (2010-2017)
was 20.6 %, similar to the PBA (21.6 %) and
Argentina (21.5 %), and also to the reduction

observed in Latin America and the Caribbean
(19.9 %) and the world (20.8 %).* It is worth
mentioning that, in the analyzed period, this
reduction could not be observed in the CABA.

In 2017, 5.4 million of children younger than
5 years old died worldwide, and 4.1 million of those
deaths occurred during the first year of life (76 % of
deaths among children younger than 5 years old).
The main causes were prematurity, pneumonia,
complications during delivery, congenital anomalies,
diarrheal diseases, neonatal sepsis, and malaria, all
closely related to the environment.***

Preterm birth is associated with diseases and
disability for life. Prematurity, which accounted
for 18 % of infant deaths, has been associated with
exposure to air pollution, household air pollution,
tobacco smoke, chemical substances, and lack of
adequate access to safe water, lack of sanitation
and hygiene.”?

Respiratory infections accounted for 16 % of
deaths.”? The World Health Organization (WHO)
attributes more than 50 % of lower respiratory
infections in children under five years in low-
and middle-income countries to household air
pollution from the use of solid fuels for cooking
and ambient air pollution.”

Nine percent of global infant deaths are
due to congenital anomalies, related to tobacco
smoke exposure, and exposure to pesticides,
organic solvents, air pollution, etc.” Diarrheal
diseases cause about 8 % of all deaths in children
under five years, related to access to safe water,
sanitation, and hygiene.?? Over 300 000 deaths
in children under five years are attributed to
malaria, and concerns are expressed regarding
dengue, which is the most rapidly spreading
mosquito-borne viral disease in the world with
half of the world’s population being at risk.’”

When comparing the results of this study

TaBLE 3. Comparison of the risk of infant death between the Matanza-Riachuelo River Basin and Argentina, the province of
Buenos Aires, and the Autonomous City of Buenos Aires, expressed as relative risk and 95 % confidence interval

Total Perinatal conditions Congenital malformations Respiratory diseases
Argentina RR 1.01 0.95 1.14 1.14
95 % CI 0.95-1.08 0.86-1.05 1.00-1.30 0.87-1.50
PBA RR 1.02 1.07 0.94 0.91
95 % CI 0.94-1.10 0.96-1.20 0.81-1.09 0.67-1.24
CABA RR 1.4 1.22 1.21 3.9
95 % CI 1.19-1.65 0.98-1.53 0.90-1.63 1.4-10.7

CABA: Autonomous City of Buenos Aires; PBA: province of Buenos Aires; RR: relative risk; CI: confidence interval.
Source: Developed based on data provided by the DEIS of the Ministry of Health of Argentina. Year 2017. MRRB, CABA, PBA,

and Argentina.
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with the global situation, in the jurisdictions
comprised by the Matanza-Riachuelo River
Basin, respiratory diseases accounted for less than
half the relative weight of that found globally;
diarrheal diseases had a low relative weight; and
dengue disease, together with malaria, were not
identified as causes of infant death in Argentina,
whereas perinatal conditions had a higher
relative weight in the analyzed jurisdictions
from the Matanza-Riachuelo River Basin than
that observed worldwide.”?? Regardless of the
relative weight of each of these causes, perinatal
conditions, congenital malformations, respiratory
and infectious diseases, and their close relation
to environmental exposure accounted for the
leading causes of infant death in the Matanza-
Riachuelo River Basin, the PBA, the CABA,
Argentina, and the rest of the world.”?

Worldwide, the structure of causes of death
in the first years of life is strongly determined by
the structure of causes of infant deaths in Asia
and Africa, which account for more than 80 %
of global deaths in the first years of life.” In these
continents, living conditions entail a greater
vulnerability to environmental threats, which
would explain the differences in the structure of
causes of death in relation to what occurs in the
Matanza-Riachuelo River Basin in particular and
in Argentina in general.

Of the population in the Matanza-Riachuelo
River Basin, 24.62 % does not have access to
the drinking water supply network (16.1 % in
Argentina, 24.9 % in the PBA, and 0.4 % in the
CABA), 52.4 % does not have access to sewer
systems (46.9 % in Argentina, 52.4 % in the PBA,
and 1.8 % in the CABA), and 11.2 % has unmet
basic needs (12.5 % in Argentina, 11.2 % in the
PBA, and 7 % in the CABA).?*?* In this regard,
it would be interesting to analyze the impact of
social determinants on results of environmental
exposure; however, it was not possible in this
study given that the corresponding statistical
reports lacked these data.

For these reasons, not only in the Matanza-
Riachuelo River Basin but also in Argentina, it
is essential to reduce the risk of environmental
exposure and improve preconception conditions
among women of childbearing age, offer an early
and adequate antenatal care, and provide care
during labor in safe maternity centers with the
corresponding level of care according to risk.
In addition, it is necessary to improve living
conditions and health checkups among young
children.

This study has some weaknesses, such as
having analyzed data published by the DEIS,
obtained from the Vital Statistics System and
based on LBSRs and DSRs, and the fact that event
under-recording (birth or death) or an incorrect
identification of the cause of death in DSRs may
affect analysis results. Notwithstanding this, and
taking into account the strengths of the study, it
is worth noting that more than 99.5 % of births in
Argentina take place in health facilities and that
a mandatory requirement for burial implies the
concurrent recording of death certificates and
DSRs, therefore reducing any potential under-
recording of these events.

CONCLUSION

The risk of IM and its structure of causes
were similar in the Matanza-Riachuelo River
Basin, Argentina, and the PBA. The risk of IM in
the Matanza-Riachuelo River Basin was higher
than in the CABA. The risk of IM by cause only
evidenced a higher risk of IM due to respiratory
diseases in the Matanza-Riachuelo River Basin
than in the CABA. The IMR reduction was similar
between 2010 and 2017 in the Matanza-Riachuelo
River Basin, the PBA, and Argentina. No IMR
reduction was observed in the CABA during the
analyzed period. B
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