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Abstract

Infant mortality has been internationally defined as the number of deaths that occur in a pediatric
population during the first year of life. It represents the death risk for children under one year of age.
Materials and Methods A retrospective descriptive epidemiological study was conducted in order
to analyze the behavior of infant mortality in the district of Belize during the period from January 1,
2016 to December 31, 2018. The study population included all the deceased children less than one
year of age during the study period in the Belize District territory per 1000 live births. Results The
infant mortality rate showed an irregular trend; the lowest rate was observed in 2018, with 19 deaths
for a rate of 10.3 per 1000 live births. Male sex prevailed with 59.09%. The highest number of infant
deaths occurred in the group of mothers aged 20—24 years, 28.4%. The highest death risk was found
in the early neonatal group with 45 deaths for a rate of 8.4 per 1000 live births. Conclusions Infant
mortality rates in the Belize District showed an irregular trend, with the lowest mortality rate observed
in 2018, 19 deaths for a rate of 10.3 per 1000. Most deceased children had mothers in the 20—-24

age group, 28.4%. Infants weighing less than 1000 grams showed the highest death risk. Perinatal
conditions were the main cause of death, among which respiratory distress is the leading one.
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m INTRODUCTION

Infant mortality has been internationally defined as the
number of deaths that occur in a pediatric population
during the first year of life. It represents the death risk of
children less than one year of age.(1) The infant mortality
rate is the number of infant deaths for every 1000 live
births.(2,3) In addition to giving us key information about
maternal and infant health, the infant mortality rate is an
important marker of the overall health of a society. It has
three components: early neonatal mortality, late neonatal
mortality and post-neonatal mortality. Early neonatal
mortality includes deaths in children aged o to 6 days with
respect to the population (live births) and is expressed per
1000 live births. It is the infant mortality component, in
which it is most difficult to reduce morbility and mortality.
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Late neonatal mortality includes deaths that occur in
children aged 7 to 27 days, referred to the population of live
births and expressed by 1000. This component is greatly
influenced by mortality due to infections in the neonatology
services. The main causes of death are due to congenital
anomalies, anoxia, neonatal respiratory depression and
obstetric traumas that exceed 6 days and by infections in
cribs and neonatology services.

Post-neonatal mortality records the deaths that occur in
children aged 28 days to 11 months and 29 days old,
referred to the population of live births and by 1000 live
births. It is closely linked with mortality for acute
respiratory diseases and sepsis, mainly in those children
that have a marked low nutritional substrate.(3,4)

The main causes of death are due to conditions originating
in the perinatal period, congenital malformations are in the
second place, followed by respiratory diseases. Each year,
2.6 million children die with less than one month of life. A
million of them die on the same day of birth.(1) Adequate
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Prenatal Care is an important predictor of maternal and
fetal health.(5,6) Approximately 3 million newborns in the
world die during the first month of life. One million of those
deaths occur within 24 hours of birth.(1) The World Health
Organization (WHO) notes that the main sources of infant
mortality in the world are neonatal conditions. In this
period, which goes from birth to the first 277 days of life,
congenital conditions and others, related to the mother's
lack of care during pregnancy or childbirth, or the child’s
first days of life notably affect mortality.(7)

Our general objectives were to analyze the behavior of
infant mortality in the Belize District during the period
from January 1, 2016 to December 31, 2018. The specific
aims were to determine infant mortality rates by year
during the period studied; to determine mortality
distribution with respect to the age of the mother, to the
gestational age and birth weight; to determine the
distribution of mortality by sex and age groups and to
identify the main causes of mortality.

m MATERIALS AND METHODS

A retrospective descriptive epidemiological study was
conducted in order to analyze the behavior of infant
mortality in the District of Belize during the period from
January 1, 2016 to December 31, 2018. The source of
information were the birth statistics and infant mortality
data recorded by the Belize Health Statistical System, Belize
Health Information System (BHIS). The population
included all the deceased children less than one year of age,
registered during the study period, whose mothers lived in
the area of the Belize District territory. Considering the
moment in which death occurs, the age groups were:
neonatal (up to 27 days), which includes early neonatal
mortality (up to 7 days) and late neonatal mortality (from 8
to 27 days) and post-neonatal (28 days to 11 months and 29
days). The infant mortality rate was calculated as the
number of deaths of children less than one year old in a
given time period for every 1000 live births in the same
period. Subsequently, infant mortality was separated by
birth weight into three major groups: extreme immaturity,
less than 1000 grams, low birth weight (LBW), from 1000
to 2499 grams and normal weight 2500 grams and more.
Finally, the causes of death were analyzed, for which, the
definition of infant mortality and its components proposed
by the Ministry of Health of Belize in accordance with the
World Health Organization (WHO) criteria was adopted.
The description of death causes was made taking into
account the basic cause that triggered the event in the
infant less than one year old. Tables were made that
showed the comparative analysis of the 3-year study
results; conclusions and recommendations were made.
Descriptive statistics was the method used for analysis.

The present study is justified considering that infant
mortality is an important indicator for national health
systems worldwide. Different studies clearly show that
maternal and perinatal morbidity and mortality are

concentrated in high risk population groups, which must be
identified before complications occur. Therefore, we
suggest that the results of this study could contribute with
planned actions to eliminate preventable risk factors and
consequently reduce infant mortality rates in Belize

m RESULTS AND DISCUSSION

The results presented in Table 1 show infant mortality rates
by years. In the Belize District, 88 deaths occurred. There
were 32 deaths in 2016 for an 18.8 mortality rate. The
highest mortality rate occurred in 2017 with 37 deaths for a
20.3 mortality rate. The lowest mortality rate was observed
in 2018 with 19 deceased children and 10.3 mortality rate.
Table 2 shows infant mortality distribution with respect to
mother’s age. When analyzing these figures, we observe

Table 1. Infant mortality rate by years, Belize District, 2016 - 2018

Year Live births Deaths Rate

2016 1697 32 10.8

2017 1825 37 20.3

2018 1843 19 10.3
Source: BIHS

that there were 11 deaths in the group of mothers aged
15—19 years for 12.5 % of the total deaths. The highest
infant mortality was found in the group of mothers aged
20—24 years, 25 for 28.4 % of the deceased.

A total of 36 cases were extremely premature with less than
30 weeks of gestational age, contributing to the highest

Table 2. Infant mortality distribution according
to the age of the mothers, 2016 - 2018

Age of the 2016 2017 2018 Total
mother No. % No. % No. % No. %
15-19 2 6.2 6 | 162 3 158 = 11 12.5
20-24 12 | 375 7 189 6 316 25 | 284
25-29 7 21.9 9 | 243 3 158 19 | 216
30-34 6 18.8 10 | 2741 2 105 18 | 205
235 3 9.4 5 | 135 4 211 12 136

Unknown 2 6.2 0 0 1 53 3 34
Total 32 100 37 100 19 100 = 88 100

Source: BIHS

mortality. It was followed by the group of 37 to 41.6 weeks
of gestational age with 29 deaths. Except in 2017, in the
other two years, most of the deceased were preterm
neonates.

The sex of the deceased children was analyzed, and male
sex predominated during the 3 years studied. Fernandez
Canton points out that the distribution of child deaths by
sex has remained stable. There is a notable male
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Graphic 1. Distribution of infant mortality according
to gestational age by studied year, Belize District, 2016-2018
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Graphic 2. Distribution of infant mortality by sex,
Belize District, 2016-2018

predominance, which constitutes a universal behavior, 56%
of the deceased were boys vs. 44%, girls.(13)

The investigation reveals that 36.4% children had a birth
weight of less than 1000 grams (Table 3). Low birth weight
(LBW) is the most important predictive index of infant
mortality because it is associated with increased risk of
mortality, and prenatal care is a key factor in preventing
preterm births and very low birth weight babies. Premature

Table 3. Distribution of infant mortality according
to birth weight by years, Belize District, 2016 - 2018

Birth weight 2016 2017 2018 Total
(grams) No. %  No. % | No. % | No. %
<1000 14 438 10 27 8 421 32 | 364

1000-2499 8 25 | 9 243 3 158 20 | 227

2500-3999 6 187 14 378 5 263 25 | 284

24000 1031 1 27 1 53 3 34
Unknown 3 94 3 82 2 105 8 | 9f
Total 32 100 37 100 19 | 100 88 | 100

Source: BIHS

birth is the biggest contributor to the Infant Mortality Rate
(IMR).(14) Worldwide it is estimated that 1 in 6 children is
born with low weight. One out of every 5 children born in
developing countries has a weight of less than 2500g. Latin
American and Caribbean countries present more favorable
figures with 1 out of 10.(15) The reduction of low birth
weight is an important contribution to the Millennium
Development Goal of reducing child mortality.

Infant mortality rate analyzed by age group (Table 4) shows
that cases from the early neonatal group (45) have the
highest risk of death, with a rate of 8.4 per 1000 live births.
In agreement with other authors, the early neonatal group
is where the highest number of deaths occurred and, as
known, where reduction is most difficult. These deaths are
also related to perinatal and childbirth care.(16,17,18)

Table 4. Infant mortality rate by age group, Belize District, 2016 - 2018
2016 2018

No. | Rate No. | Rate | No. Rate | No. = Rate

2017 Total

Age group

|. Early neonatal
(0-6 days) 21 124 17 | 93 7 | 38 45 | 84
|I. Late neonatal
(7-27 days) 29 | 5 27 3 16 13 24
[I. Post neonatal
(28-364 days)

Source: BIHS

6 35 15 | 82 9 49 30 5.6

Distribution of infant mortality regarding its main causes
shows that respiratory distress, congenital malformations,
prematurity and neonatal asphyxia represent the leading
causes of death. The results presented in this paper suggest
that a substantial part of these deaths could be prevented.
Other investigations reveal that the main causes of death
reported in children less than one year of age during the
last years were perinatal diseases and congenital
malformations with the disappearance of infectious and
acute diarrheal diseases among these causes.(1) UNICEF,
WHO and the World Bank reported that the leading causes
of death among children less than five years-old in 2017
were preterm birth complications, acute respiratory
infections, intrapartum-related complications, congenital
anomalies and diarrhea.(20)

m CONCLUSIONS

Infant mortality rates in the Belize District showed an
irregular trend, with the lowest mortality rate observed in
2018. The highest mortality was found for children of
mothers in the 20—24 years group. The highest number of
deaths corresponded to boys. Regarding weight, children
weighing less than 1000 grams are at highest death risk.
The highest risk by child age was found in the early
neonatal group. Most deaths are due to preterm births.
Perinatal conditions are the main cause of death, among
which respiratory distress is the leading condition.
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Table 5. Distribution of infant mortality according
to the main causes of death, Belize District, 2016 - 2018

1000 nacidos vivos. Conclusiones Las tasas de mortalidad
infantil en el Distrito de Belice tienen una tendencia irregular,
con la tasa de mortalidad mas baja observada en 2018, 19

2016 2017 2018 Total i "
Causes of death fallecidos para una tasa de 10,23 por 1000. Los nifios que
No. = %  No. % | No. %  No. % | pesaron menos de 1000 gramos tenian el mayor riesgo de
Respiratory distress 15 469 7 18.9 9 105 24 273 muerte. Las condiciones perinf':z'tales fueron' la pr.incipal causa
de muerte, de las cuales la dificultad respiratoria se destaca
Congenital malformations 6 18.7 7 18.9 5 263 18 | 204 comola principal.
Prematurity 0 0 6 16.2 4 21 10 | 114 Palabras clave
Neonatal asphyxia 4 125 4 108 | 2 105 10 14| Mortalidad infantil, tasa de mortalidad infantil, causas de
; muerte
biﬁﬁgxﬁéxa 2 63 3 81 3 158 8 91
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Resumen

La mortalidad infantil se ha definido internacionalmente como
el numero de muertes que ocurren en una poblacion pediatrica
durante su primer afio de vida. Representa el riesgo de morir de
nifios menores de un afio. El objetivo es analizar el comportamiento
de la mortalidad infantil en el Distrito de Belice durante el periodo
del 1 de enero de 2016 al 31 de diciembre de 2018. Métodos
Se realiz6 un estudio epidemiolégico descriptivo retrospectivo
para analizar el comportamiento de la mortalidad infantil en el
distrito de Belice durante el periodo comprendido entre el 1 de
enero de 2016 y el 31 de diciembre de 2018. La poblacion del
estudio incluyé todos nifios menores de un afio de edad fallecidos,
registrados durante el periodo de estudio, dentro del territorio
del distrito de Belice. Resultados La tasa de mortalidad infantil
mostré una tendencia irregular; la menor tasa se observo en 2018,
con 19 muertes para una tasa de 10,3 por 1000 nacidos vivos.
Predominé el sexo masculino con 59.09%. EI mayor numero de
muertes infantiles ocurrié en el grupo de madres entre 20 y 24
afios,28.4% del total. EI mayor riesgo de muerte se encontré en el
grupo neonatal temprano con 45 muertes para una tasa de 8,4 por

3. OPS. Glosario de Indicadores Basicos de la OPS Washing-
ton DC, 2015 Available at: https://www.paho.org/hq/dmdocu-
ments/2015/glosario-spa-2014.pdf.

4. Economic Commission for Latin America and the Caribbean
(ECLAC). Statistical Yearbook for Latin America and the Carib-
bean 2017, p 76. 2018 Available at: https://www.cepal.org/en/
node/45607.

5. Morgan I, Huges ME, Belcher H, Holmes L Jr. Maternal So-
ciodemographic Characteristics, Experiences and Health Behav-
iors Associated with Postpartum Care Utilization: Evidence from
Maryland PRAMS Dataset, 2012—2013. Maternal Child Health J.
2018; 22(4): 589-598. Available at: https://link.springer.com/ar-
ticle/10.1007/s10995-018-2428-y

6. Garcia Lopez LE, Alonso Cordero ME, Romero Zamora Y,
Hernidndez Gomez L. Algunos factores maternos asociados a la
mortalidad infantil en la provincia Mayabeque. Rev Ciencias Med.
La Havana. 2014. 20 (2) Available at: http://revemhabana.sld.cu/
index.php/remh/article/view/376/626

7. UNICEF, WHO, World Bank, UN-DESA Population Division.
Levels and trends in child mortality report 2018. Estimates de-
veloped by the UN Interagency group for Child Mortality Estima-
tion. Available at: https://reliefweb.int/sites/reliefweb.int/files/
resources/Child%20Mortality%20Report%202018%20-%20em-
bargofirstpage%20FINAL.pdf

8. Gonzales S, Sawyer B. How does infant mortality in the U.S.
compare to other countries? 2017 Available at: https://scent-
ses4d.wordpress.com/2019/05/18 /how-does-infant-mortality-



INFANT MORTALITY IN THE BELIzZE DISTRICT
in-the-u-s-compare-to-other-countries/

9- WHO. Children: Reducing mortality 2018. Available at:
https://www.who.int/news-room/fact-sheets/detail/children-
reducing-mortality

10. Finlay JE, Ozaltin E, David Canning D. The association of
maternal age with infant mortality, child anthropometric failure,
diarrhoea and anaemia for first births: evidence from 55 low- and
middle-income countries. BMJ 2011; 1(2) doi: 10.1136/bmjo-
pen-2011-000226 Available at: https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC3191600/pdf/bmjopen-2011-000226.pdf

11. Ray JG, Park AL, Fell DB. Mortality in Infants Affected by Pre-
term Birth and Severe Small-for-Gestational Age Birth Weight.
Pediatrics 2017, 140 (6) e20171881; DOI 10.1542/peds.2017-1881
Available at: https://pediatrics.aappublications.org/content/pe-
diatrics/140/6/e20171881.full.pdf

12. Sania A, Smith ER, Manji K, Duggan C, Masanja H, Kisenge
R, et al. Neonatal and Infant Mortality Risk Associated with Pre-
term and Small for Gestational Age Births in Tanzania: Individual
Level Pooled Analysis Using the Intergrowth Standard. J Pedi-
atr. 2018, 192, 66-72.e4.) https://www.ncbi.nlm.nih.gov/pmc/
articles/PMCs5737788/pdf/nihmsgo5697.pdf

13. Fernandez Canton SB. Principales causas de mortalidad in-
fantil en México: tendencias recientes Bol Med Hosp Infant Mex
2012; 69 (2): 144—8. Available at: http://www.scielo.org.mx/pdf/
bmim/v69n2/v6gn2a11.pdf

14. Morilla Guzman AA, Garcia Fernandez Y, Lombillo Rodriguez
NM, Argiielles Matos A. Recién nacidos pretérminos tardios, un
grupo de riesgo. Rev Cubana Pediatr. 2016, 88:144—55. Available
at: http://scielo.sld.cu/pdf/ped/v88n2/pedo4216.pdf, accessed

2019 Nov 19

15. Augsburger C, Gerlero SS, Taboada E, Moyano CB, Galende
S, Nessler MC. La mortalidad infantil en Santa Fe, Argentina
(2007-2011). Un aporte al monitoreo de los derechos de los ninos.
PSM, 2015,13(1) Available at: https://www.scielo.sa.cr/pdf/psm/
vi3ni/ao3vigni.pdf

16. Avoka JA, Adanu RM, Wombeogo M, Adanu RM, Michael
Wombeogo M.. Maternal and neonatal characteristics that influ-
ence very early neonatal mortality in the Eastern Regional Hospi-
tal of Ghana, Koforidua: a retrospective review. BMC Res Notes.
2018; 11, 91. Available at: https://bmcresnotes.biomedcentral.
com/articles/10.1186/s13104-018-3196-x

17. UNICEF, WHO, World Bank, UN-DESA Population Divi-
sionLevels and trends in child mortality report 2018. Child
Mortality Estimates 2018 Available at: https://www.who.int/
maternal_child_adolescent/documents/levels_trends_child_
mortality_2018/en/

18. UNICEF Neonatal mortality.; Under five mortality 2019.
Available at: https://data.unicef.org > topic » child-survival » neo-
natal-mortality

19. Global Health Observatory (GHO) data. Child mortality and
causes of death 2017. Available at: https://www.who.int/gho/
child_health/mortality/en/

20 WHO. GHO. Causes of child mortality. 2017. Available at:
https://www.who.int/gho/child_health/mortality/causes/en/

Recibido: 24, septiembre, 2019
Revisado: 12, noviembre, 2019
Aceptado: 10, diciembre, 2019




