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ABSTRACT
Introducción: Neonatal asphyxia is an important cause of mortality and neurological sequelaes.
Objective: To determine the perinatal predictors of persistently low Apgar at 5 minutes in an EsSalud 
hospital. Methods: Observational, analytical case-control study. A census analysis of 889 neonates with 
low Apgar (<7) at the first minute treated at the Octavio Mongrut Muñoz Hospital from 2009-2018 was 
carried out, after verification of the inclusion and exclusion criteria. The EsSalud Perinatal Surveillance 
System (SVP) was used. The Chi square test and crude odds ratio (ORc) were used as a measure of 
association. Likewise, binary logistic regression was applied to estimate adjusted odds ratios (ORa). 
Results: There were 17 780 live births during the study period, of which 889 (11.9%) had low Apgar scores 
at one minute. The incidence of persistently low Apgar score at five minutes was 5.68 per 1 000 live births. 
In the multivariate analysis, the only perinatal predictors of a persistently low Apgar score at 5 minutes 
were aspiration of meconium amniotic fluid (ORa = 7.82; p <0.01) and the presence of a congenital anomaly 
(ORa = 3.19; p <0.01). Conclusion: Meconium amniotic fluid aspiration and the presence of a congenital 
anomaly are perinatal predictors of a persistently low Apgar score at the fifth minute of extrauterine life 
in an EsSalud hospital.
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RESUMEN
Introducción: La asfixia neonatal es una causa importante de mortalidad y secuelas neurológicas. 
Objetivo: Determinar los predictores perinatales de Apgar persistentemente bajo a los 5 minutos en 
un hospital EsSalud. Métodos: Estudio observacional, analítico de caso-control. Se realizó un análisis 
censal de 889 neonatos con Apgar bajo (< 7) al primer minuto atendidos en el Hospital Octavio Mongrut 
Muñoz del periodo 2009-2018, previa verificación de los criterios de inclusión y exclusión. Se usó el 
Sistema de Vigilancia Perinatal (SVP) de EsSalud. Se empleó la prueba Chi cuadrado y odds ratio crudo 
(ORc), como medida de asociación. Asimismo, se aplicó regresión logística binaria para estimar odds 
ratios ajustados (ORa). Resultados: Hubo 17 780 nacimientos vivos durante el periodo de estudio, 
de los cuales 889 (11,9%) presentaron puntaje Apgar bajo al minuto. La incidencia de puntaje Apgar 
persistentemente bajo a los cinco minutos fue 5,68 por 1 000 nacidos vivos. En el análisis multivariado, 
los únicos predictores perinatales de puntaje Apgar persistentemente bajo a los 5 minutos fueron la 
aspiración de líquido amniótico meconial (ORa=7,82; p<0,01) y la presencia de anomalía congénita 
(ORa=3,19; p<0,01). Conclusión: La aspiración de líquido amniótico meconial y la presencia de anomalía 
congénita son predictores perinatales de puntaje Apgar persistentemente bajo al quinto minuto de vida 
extrauterina en un hospital EsSalud.

Palabras clave: Puntaje de Apgar; Recién nacido; Nacimiento prematuro (fuente: DeCS BIREME).

O
R

IG
IN

A
L 

PA
PE

R

Journal home page: http://revistas.urp.edu.pe/index.php/RFMH

Article published by the Magazine of the Faculty of Human Medicine of the Ricardo Palma University. It is an open access article, distributed under the terms of the 
Creative Commons License: Creative Commons Attribution 4.0 International, CC BY 4.0 (https://creativecommons.org/licenses/by/4.0/), that allows non-commercial 
use, distribution and reproduction in any medium, provided that the original work is duly cited. For commercial use, please contact revista.medicina@urp.pe



O
RIG

IN
A

L PA
PER

Pág. 41

INTRODUCCIÓN
In 1953, the American physician Virginia Apgar(1) 
research findings were published. They proposed 
evaluating the need for neonatal resuscitation 
through the systematic observation of five 
parameters: skin color, muscle tone, reflexes, 
respiration, and heart rate(2). Although the initially 
proposed scoring system had some resistance to its 
application, in the mid-50's it was already applied in 
thousands of newborns, persistently and by 1960, it 
was already widely used in thousands of hospitals 
around the world because of its simplicity and 
utility(3). Although this score was designed to assess 
neonatal status at the minute of life, some began 
to use it at five minutes of life as an indicator of 
response to interventions applied, later becoming 
the standard of neonatal care(4). 

Despite the limitations of the Apgar score, it 
currently continues to be a tool of proven utility 
and practicality, as it is indicative of the need to 
opt for a timely neonatal resuscitation(5), especially 
if it is a sustained neonatal depression evidenced 
by Persistent low Apgar scores at 5 minutes. Unlike 
Apgar at one minute, this indicator increases the 
probability of requiring mechanical ventilation 
by eighteen times, almost five times the risk of 
intraventricular hemorrhage, among other adverse 
neonatal outcomes(6). Furthermore, research 
shows that a persistently low Apgar increases 
the risk of neonatal mortality at least five times(7); 
Studies even indicate that the impact of low Apgar 
persistence transcends the childhood stage by 
generating vulnerability in development(8). Given 
the unfavorable repercussions of a persistently low 
Apgar at 5 minutes, it is essential to anticipate an 
event of this type by timely recognition of the factors 
that predict its occurrence.

In Peru, Acero et al.(9) reported low 1' Apgar scores 
in up to 4.1% of newborns, figures that according 
to Yaipén et al.(10) risp to 27% of neonates previously 
exposed to fetal distress. The Apgar per minute 
is often not the best predictor of morbidity and 
mortality, but rather an expression of the newborn’s 
immediate physiological condition; instead, 
persistent low Apgar at 5 minutes is a more sensitive 
marker for predicting adverse neonatal outcomes. 
The Hospital I-4 Octavio Mongrut Muñoz has not 
been exempt from reporting low Apgar scores in 
many neonates seen; in some cases, the score’s low 
persistence at five minutes anticipates the case’s 
seriousness. Based on these details, the purpose of 

this research was to determine the perinatal factors 
that predict a persistently low Apgar at 5 minutes in 
a Social Security establishment in Peru.

METHODS
Design and study area

Observational, retrospective, and analytical 
investigation of cases and controls; carried out from 
a database of newborns from Hospital I-4 Octavio 
Mongrut Muñoz.

Population and sample

The population was made up of all neonates with low 
Apgar (< 7) per minute of extrauterine life attended 
at the Hospital I-4 Octavio Mongrut Muñoz, who 
were children of users attended at this establishment 
from 2009 to 2018.

No sample size calculation was performed, given 
that access was made to the database of the 
Perinatal Surveillance System (SVP) EsSalud of the 
establishment in question. A total of 889 newborns 
(population) with a low Apgar score at one minute 
were identified, out of a total of 17,780 live births 
(universe) for that period. Of the neonates with low 
Apgar population at one minute, 101 (11.3%) had 
persistently low Apgar at five minutes of extrauterine 
life. 

Neonates with persistently low Apgar at 5 minutes 
were defined as cases; that is, newborns with an 
Apgar score less than 7 evaluated at the first and 
fifth minute after delivery. While the controls were 
those with an Apgar score initially low at the first 
minute, but recovered (> 7) at the fifth minute, 
as it has been operationally defined in previous 
investigations(11,12,13).

The inclusion of newborns include i) Apgar score 
less than 7 at the first minute of extrauterine life was 
considered, ii) gestational age > 28 weeks, iii) present 
Apgar assessment records at the first and fifth minute 
of life, and ii) from pregnancies with a single fetus. 

Neonates were excluded: i) extremely premature 
(age at birth <28 weeks); ii) with congenital 
anomalies incompatible with life (anencephaly, 
laryngeal atresia, hydranencephaly, bilateral renal 
agenesis, among others described in the medical 
literature(14)); and iii) those in a stillbirth condition 
or that were referred to other establishments with 
greater resolution capacity, from which it was not 
possible to obtain information.
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Variables and instruments  

The dependent variable was the persistently low 
Apgar at 5', defined as an initially low Apgar at one 
minute that remains below 7 until the fifth minute of 
extrauterine life, as has been operationally defined in 
previous research(11,12,13). Complementarily, recovered 
low Apgar is defined as obtaining an initially low 
score (less than 7 at 1') but above 7 at five minutes(15). 

As perinatal factors, male, nocturnal birth (7:00 
p.m. - 7:00 a.m.), presence of congenital anomaly, 
neonatal weight (were evaluated<1499 g, 1500-
2499 g, 2500-3999 g, and >4000 g), aspiration of 
meconium in the amniotic fluid, birth trauma, and 
intrauterine infection. Additionally, the main in-
hospital outcomes were described, such as the 
number of neonatal resuscitation maneuvers (NRM), 
hospitalization time (in days), and neonatal condition 
at discharge (alive, deceased, or referred to another 
health facility).

Procedures

The data collection technique was documentary 
since secondary sources of information were used. 
In this case, the Sistema de Vigilancia Perinatal (SVP) 
of the Hospital Octavio Mongrut Muñoz of EsSalud. 
SVP is a computerized tool implemented in all Social 
Security establishments in Peru for epidemiological 
surveillance purposes, and is currently a provider of 
maternal-neonatal information.

Statistical

Analysis Data processing and analysis were performed 
in the Statistical Package for Social Sciences (SPSS) 
version 25 in Spanish. The descriptive analysis of 
qualitative variables used absolute and relative 
frequencies. In the bivariate analysis, Pearson's Chi-
square test of independence with a 95% confidence 
level was used to determine the association between 
variables. The crude Odds Ratio (ORc) was used for its 
quantification. 

In the multivariate analysis, the binary logistic 
regression was used, from which adjusted Odds 
Ratio (ORa) was obtained for each of the evaluated 
factors, also adjusting these for the confounding 
variable age at birth (in weeks), since the premature 
infant could receive scores Low Apgar scores due to 
their biological immaturity and not because of their 
actual well-being condition at birth, as indicated by 
the American College of Pediatrics(16). Additionally, 
the goodness of fit of the resulting model was 
verified (according to the Hosmer-Lemeshow test), 

considering p <0.05 as significant. Also, multiple 
correspondence analysis (MCA) was used to show an 
exploratory and multivariate way the interrelation 
between perinatal results and persistently low Apgar 
score at five minutes.

Ethical aspects

The procedures described in this study were based 
on data collection from documentary sources, which 
avoided informed consent. However, it is necessary 
to clarify the full respect of identifiable information 
during data processing, in accordance with the 
principles of the Declaration of Helsinki. Likewise, 
this research corresponds to a secondary analysis 
of data collected from previous research(17), which 
at the time was approved by the Ethics Committee 
of the Universidad Nacional Mayor de San Marcos 
(UNMSM). 

RESULTS
Eight hundred eighty-nine neonates with low minute 
Apgar were analyzed, out of 17,780 live births from 
2009 to 2018. Of the neonates population with low 
minute Apgar, 11.4% (101/889) presented scores 
persistently low 5 minutes, while 88.6% (788/889) 
recovered the low Apgar score initially obtained at 
5'. The incidence of persistently low Apgar score at 
five minutes was 5.68 per 1,000 live births for the ten 
consecutive year period in which the analysis was 
delineated.

The neonates studied were male and female in 
61.0% and 39.0% of cases, respectively. Likewise, 
the gestational age at birth was predominantly at 
term in 81.7% of cases, followed by preterm (17.1%) 
and post-term (1.2%) births. Regarding the minute 
Apgar, 81.6% of neonates had scores between 4 to 6 
points and 18.4%, between 1 to 3 (Table 1).

The congenital anomaly was present in 65.3% of 
neonates with persistently low Apgar at 5' and only 
in 24.5% of those with recovered low Apgar, which 
showed that the congenital anomaly is a risk factor 
for Apgar persistently low (ORc = 5.81; p <0.01). A 
higher percentage of birth weight was observed 
<1499 grams (32.7% vs 2.7%) and from 1500 to 2499 
grams (11.9% vs 7.2%) in cases compared to controls, 
which showed that a neonatal weight <1499 grams 
(ORc = 18.77; p <0.01) and 1500 to 1499 grams (ORc 
= 2.51; p <0.01) are risk factors for a persistently low 
Apgar score. aspiration of Meconium in the amniotic 
fluid was a more frequent attribute in neonates 
with persistently low Apgar compared to those with 
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recovered Apgar (10.9% vs. 2.5%), turning out to be a 
risk factor for persistently low Apgar at 5' (ORc = 4.69; 
p <0.01). Likewise, intrauterine infection showed a 
higher prevalence in cases than in controls (10.9% 
vs 4.9%), being also a persistently low risk factor for 
Apgar at 5' (ORc = 2.34; p = 0.01 ) (table 2).

The perinatal characteristics that were not risk factors 
for persistently low Apgar at the fifth minute of 
extrauterine life were neonatal male (ORc = 1.02; p = 
0.93), nocturnal birth (ORc = 1.46; p = 0.08), neonatal 
macrosomia (ORc = 0.46; p = 0.19), and the presence 
of trauma at birth (ORc = 0.91; p = 1.00) (Table 2). 

In the multivariate analysis, and also considering 
the adjustment for gestational age (in weeks), it was 
found that only persistently perinatal predictors 
of Apgar under aspiration of meconium amniotic 
fluid (ORa = 7.82; p <0.01) and the presence of some 
congenital anomaly (ORa = 3.19; p <0.01). On the 
other hand, perinatal factors that did not predict a 
persistently low Apgar score at the fifth minute were 
neonatal male, nocturnal birth, neonatal weight, 
birth trauma, and the presence of intrauterine 
infection (Table 3).

It was found that only 21.4% of newborns required 
only 1 neonatal resuscitation maneuver (NRM), 
55.0% from 2 to 3 NRM, and 23.6% from 4 to 5 NRM. 
Most neonates required hospital stays of 0 to 6 days 
(84.6%); only 8.8% and 6.6% were hospitalized for 7 
to 13 and more than 14 days. In 92.1% of cases, the 
neonatal condition at discharge was alive, in 4.9%, 
it was deceased, and only 2.9% of neonates needed 
to be referred to other hospital establishments with 
greater resolution capacity (Table 4).

In the multiple correspondence analysis (MCA), 

inertia (or accumulated variance) of 82.7% was 
found for two dimensions, which indicates that it 
is possible to represent the interaction between 
neonatal outcomes and Apgar status at five minutes 
(persistently low or recovered). Given that the 
accumulated inertia is greater for dimension 1 
(39.6%), it is recommended that the interpretation 
be made in the direction of the axis it represents 
(vertical axis 0). In this way, it is possible to distinguish 
two differentiated neonatal profiles. The first (red 
circle) shows neonates with persistently low Apgar 
and the second, neonates with recovered low Apgar 
(green circle). In the figure in question, the degree 
of closeness between points (objects) is understood 
as the magnitude of the association between the 
categories of variables; thus, the recovered low 
Apgar is closely associated (almost superimposed) 
with the live category of a neonatal condition at 
discharge. The recovered low Apgar category is 
immediately associated with short hospital stays 
(0-6 days) and requirements of at least 1 neonatal 
resuscitation maneuver (NRM). However, note 
how the persistently low Apgar category at 5' is 
immediately associated –because of its proximity– 
with the neonatal condition of death at discharge; 
then, the persistently low Apgar score is associated 
with the need for 4 to 5 NRM, referral to another 
health facility, and long hospital stays of (7-13 days 
and >14 days). Newborns with low Apgar recovered 
at the fifth minute presented very homogeneous 
neonatal results, mainly characterized by being alive 
at discharge, had short hospital stays, and required 
few NRMs. In contrast, the persistently low Apgar 
score at 5' was associated with worse outcomes, 
among which mortality stands out.
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Table 1. Characteristics of newborns with low Apgar from the Hospital Octavio Mongrut Muñoz of EsSalud.

Table 2. Risk factors for persistently low Apgar at 5 minutes in newborns from the Hospital Octavio Mongrut 
Muñoz of EsSalud.

Neonatal characteristics n %

Sex

Male 542 61.0

Female 347 39.0

Gestational age

Preterm 152 17.1

At term 726 81.7

Post term 11 1.2

Apgar at minute

1 to 3 164 18.4

4 to 6 725 81.6

Total 889 100.0

Low Apgar at 5'

Perinatal factors
Persistent (cases) Recovered (controls) ORc 

*gen-
der

95% CI p-value 
**n % n %

Male

Yes 62 61.4 480 60.9
1.02 (0.67 – 1.56) 0.93

No 39 38.6 308 39.1

Nocturnal birth

Yes 67 66.3 452 57.4
1.46 (0.94- 2.26) 0.08

No 34 33.7 336 42.6

Congenital anomaly

Yes 66 65.3 193 24.5
5.81 (3.74 – 9.03) <0.01

No 35 34.7 595 75.5

Neonatal weight

< 1499 g 33 32.7 21 2.7 18.77 (10.1 – 34.7) < 0.01

1500 - 2499 g 12 11.9 57 7.2 2.51 (1.27 – 4.97) < 0.01

2500 - 3999 g 53 52.5 633 80.3 Ref.

> 4000 g 3 2.9 77 9.8 0.46 (0.14 – 1.52) 0.19

LAM aspiration

Yes 11 10.9 20 2.5
4.69 (2.17 - 10-11) <0.01***

No 90 89.1 768 97.5

Trauma at birth

Yes 2 2.0 17 2.2
0.91 (0.20 – 4.02 1.00***

No 99 98.0 771 97.8

Intrauterine infection

Yes 11 10.9 39 4.9
2.34 (1.16 – 4.74) 0.01

No 90 89.1 749 95.1

Total 101 100.0 788 100.0
*ORc: odds ratio crudo /**Chi cuadrado de Pearson /***Corrección de continuidad de Yates
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Table 3. Perinatal predictors of persistently low Apgar at 5 minutes in newborns from the Hospital Octavio 
Mongrut Muñoz of EsSalud.

Table 4. Neonatal outcomes in newborns from the Hospital Octavio Mongrut Muñozof EsSalud.

Perinatal factors ORa* IC95% p-value

Male 1.31 (0.78 – 2.16) 0.30

Nocturnal birth 0.76 (0.45 – 1.29) 0.31

Congenital anomaly 3.19 (1.88 – 5.43) < 0.01

PN: < 1499 g 1.26 (0.28 – 5.56) 0.75

PN: 1500 - 2499 g 0.76 (0.30 – 1.93) 0.57

PN: > 4000 g 0.48 (0.13 – 1.70) 0.26

LAM aspiration 7.82 (3.37 – 18.11) < 0.01

Trauma at birth 1.51 (0.25 – 9.09) 0.64

Intrauterine infection 1.10 (0.44 – 2.72) 0.82

* Adjusted Odds ratio: the adjustment includes gestational age at birth.
Hosmer-Lemeshow goodness-of-fit test: χ2 = 3.82 (p-value: 0.80)
Nagelkerke's R square: 0.303 

MRN: neonatal resuscitation maneuvers; EESS: health facility

Neonatal outcomes n %

Neonatal resuscitation maneuvers

1 MRN 190 21.4

2 - 3 MRN 489 55.0

4 - 5 MRN 210 23.6

Hospitalization time

0 - 6 days 752 84.6

7 - 13 days 78 8.8

> 14 days 59 6.6

Neonatal condition at discharge

Alive 819 92.1

Deceased 44 4.9

Referred to another EESS 26 2.9

Total 889 100.0
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DISCUSSION
According to the American College of Gynecology 
and Obstetrics (ACOG) and the American Academy 
of Pediatrics (AAP), the neonatal Minute Apgar 
should not be used or is not sufficiently capable of 
predicting future complications in the neonate(16). 
On the other hand, studies indicate that Apgar 
scores at 5 minutes do have a greater predictive 
utility for mortality(7), increasing their probability 
of occurrence up to 15 times(18); likewise, it is 
also predictive of neonatal morbidity(8,19), mainly 
neurological (20,21). Therefore, the anticipation of 
low Apgar scores by the fifth minute of extrauterine 
life is important, which can only be achieved by 
knowing its predictive factors. These will allow the 
health professional to adopt rigorously expectant 
attitudes towards those pregnancies where said 
predictive factors are identified.

The present study gives continuity to the findings 
reported in a previously published research(22), 
differing in the event of interest evaluated; While 
in this previous study, the “outcome” was only 
low Apgar at 1ꞌ, in the present investigation, the 
persistence of low Apgar was evaluated up to the 
fifth minute. As is naturally understandable, a more 
specific event requires a longer period to be properly 
observed; therefore, this research extends the 
analysis period to ten consecutive years (2009-2018). 

This procedure allowed us to find a persistently low 
Apgar score incidence at 5 minutes of 5.68 per 1,000 
live births, a finding rarely reported in Peruvian 
research. Likewise, this figure is below the incidences 
reported in Asian countries such as Thailand, where 
the incidence of persistently low Apgar reaches 7.98 
cases per 1 000 live births(12), which is to be expected 
since it is also -as Peru– from a developing country 
with little distant health indicators(23). 

In the bivariate analysis, it was found that neonatal 
weight < 1499 grams (very low birth weight: VLBW) 
was the leading risk factor for persistently low Apgar 
at the fifth minute (ORc = 18.7; p <0.01); while the 
weight between 1500 and 2499 (low birth weight: 
LBW) increased this risk to a lesser extent (ORc = 
2.51; p <0.01), which is naturally understandable 
since the lower the birth weight, the greater It will 
be the degree of neonatal frailty; therefore, it is 
more likely to find newborns whose well-being is 
compromised, as has been reported in previous 
research(24,25). Likewise, other factors that increased 
the risk of persistently low Apgar were the presence 
of congenital anomalies (ORc = 5.81; p <0.01), 
aspiration of meconium amniotic fluid (ORc = 4.69; 
p <0.01), and antepartum intrauterine infection 
(ORc = 2.34; p <0.01), variables that have also been 
reported in previous studies as factors that can 
increase the risk of persistently low Apgar(26,9,27). 
However, bivariate evaluations are not sufficient, 

Figura 1. Correspondencias múltiples de resultados neonatales y Apgar a los cinco minutos en recién 
nacidos del hospital Octavio Mongrut Muñoz de EsSalud.
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since a health phenomenon (persistent low Apgar, in 
this case) very rarely responds to a unicausal model, 
being necessary multivariate evaluations where the 
confluence of various potentially predictive factors 
(perinatal factors, in this case) are analyzed, as 
explained by Berea et al.(28) in a publication.

After the multivariate analysis, which consisted of 
the application of binary logistic regression, it was 
found that neonatal weight (VLBW and LBW) was not 
a predictor of a persistently low Apgar score at the 
fifth minute, which is most likely due to the inclusion 
of age gestational at birth (confounding variable) 
in the statistical model. The decision was made to 
include gestational age at birth in the model, since 
preterm infants may have received persistently low 
Apgar scores due to their biological immaturity and 
not because of their actual well-being condition at 
birth, as indicated in a publication of the College 
American College of Pediatrics (ACP) and American 
College of Obstetrics and Gynecology (ACOG)(16). 
Therefore, after multivariate adjustment, which 
includes gestational age at birth, neonatal weight is 
no longer a factor that increases the probability of 
obtaining persistently low Apgar scores at the fifth 
minute of extrauterine life.

Aspiration of meconium amniotic fluid (LAM) was 
the main perinatal predictor of a persistent low 
Apgar score at 5' (ORa = 7.82; p <0.01), which is 
consistent with that reported by Liran et al.(29) for 
whom the mere presence of meconium amniotic 
fluid adequately predicts Apgar scores <7 persistent 
up to 5' (ORa = 8.31; p <0.001). Likewise, for Sori et al. 
(30), a meconium amniotic fluid of thick consistency 
perfectly predicts low Apgar scores that last up 
to 5' (ORa = 14.9; p <0.05). Even for researchers 
in Europe, a meconium-stained amniotic fluid 
can predict extremely low Apgar scores (<3) and 
persistent at the fifth minute of extrauterine life 
(ORa = 3.7; p <0.001)(31). The expulsion of meconium 
is an indicator of maturity of the intestinal tract’s 
maturity and the parasympathetic system; However, 
in hypoxic situations, it is a fetal reflex in response to 
intrauterine distress, and aspiration may occur if said 
hypoxia occurs in a severe and sustained manner(32). 
This explains not only the close link found between 
LAM aspiration and low Apgar scores that last to the 
fifth minute, but also its predictive capacity.

The presentation of some congenital anomaly 
presentation was also a perinatal predictor of a 
persistently low Apgar score (aOR = 3.19; p <0.01) at 
5'. Given that many published studies(27,24,33,25) choose 
to exclude newborns with congenital anomalies, it 
was impossible to find enough referents to contrast 
this result. However, among the few studies found, 
similarity was observed with an investigation carried 
out in Chile where it was reported that congenital 
malformations predict sustained low Apgar scores 
up to 5' (ORa = 4.76; p <0.001)(34). Although other 
publications do not do a multivariate analysis of 
the malformation as a predictor of persistently low 
Apgar, they partially support what was found in this 
study. Thus Acero et al.(9) reported that congenital 
malformation is a risk factor for low Apgar (ORc = 
7.0; p <0.01); Likewise, a study carried out in Brazil 
indicates that the congenital anomaly is 4.6 times 
more frequent in neonates with persistently low 
Apgar scores at 5' (35). Contrarily, for Vasco et al.(26), 
the absence of congenital defects is a protective 
factor for obtaining sustained low Apgar scores at 5 
minutes.

Between 16.1% and 5.9% of neonates fail to breathe 
spontaneously after birth in the first and fifth 
minutes of life (36), which is an indicator of sustained 
neonatal depression. Likewise, in some cases, there is 
an absence of crying (10.2%), limb movement (7.3%), 
and abnormal coloration (3.3%), indicators that 
translate into persistent low Apgar scores, resulting in 
the need for neonatal resuscitation maneuvers in up 
to 10% of newborns(37). This was corroborated in the 
present study and found longer hospital stays and 
mortality in neonates with a persistently low Apgar 
score at the fifth minute. Apart from the limitations 
of this study (for example, the non-inclusion of 
maternal factors), it has been shown that perinatal 
factors also contribute to explain a large part of the 
cases of persistently low Apgar score at 5 minutes, 
being necessary further research in this regard.

CONCLUSION
Perinatal predictors of persistently low Apgar scores 
at five minutes are the aspiration of meconium 
amniotic fluid and the presence of congenital 
abnormalities.

 Rev. Fac. Med. Hum. 2021;21(1):40-49. Perinatal low five-minutes apgar predictors 



O
RI

G
IN

A
L 

PA
PE

R

Pág. 48

Correspondence: Marco Antonio Chilipio Chiclla
Address: Jr. 2 de septiembre C05, Mala, Cañete .
Telephone number: 992627064
E-mail: marco.chilipio@unmsm.edu.pe

Author’s contribution: MACC participated in the 
conception of the study, analysis, and interpretation 
of the results, writing of the first version of the 
manuscript and statistical analysis. KEAC participated 
in the writing of the first version of the article, analysis 
and interpretation of results. JPSA participated in the 
collection of results and interpretation of results. All 
authors participated in the critical review of the article 

BIBLIOGRAPHIC REFERENCES  

1. Apgar V. A proposal for a new method of evaluation of the newborn 
infant. Curr Res Anesth Analg. 1953; 32(4): 260-267. DOI: 10.1213/
ANE.0b013e31829bdc5c.

2. Chesnut D, Wong C, Tsen L, Ngan W, Beilin Y, Mhyre J, et al. Chestnut`s 
obstetric anesthesia. Principles and practice. 6th ed. Philadelphia, PA: 
Elsevier Saunders; 2019.Disponible en: https://evolve.elsevier.com/cs/
product/9780323566889?role=student

3. Yong S, Allday C. Virginia Apgar (1909-1974): Apgar score innovator. 
Singapore Med J. 2018; 59(7): 395–396. DOI: 10.11622/smedj.2018091.

4. Calmes S. Dr. Virginia Apgar and the Apgar Score: How the Apgar Score 
Came to Be. Anesth Analg. 2015; 120(5): 1060-1064. DOI: 10.1213/
ANE.0000000000000659.

5. Killion M. Correct Use of the Apgar Score. The American Journal 
of Maternal/Child Nursing. 2016; 41(2): 123. DOI: 10.1097/
NMC.0000000000000217.

6. Dalili H, Sheikh M, Kamal A, Nili F, Shariat M, Nayeri F. Comparison of 
the Combined versus Conventional Apgar Scores in Predicting Adverse 
Neonatal Outcomes. PLoS One. 2016; 11(2): e0149464. DOI: 10.1371/
journal.pone.0149464.

7. Cnattingius S, Norman M, Granath F, Peterson G, Stephansson O, Frisell T. 
Apgar Score Components at 5 Minutes: Risks and Prediction of Neonatal 
Mortality. Paediatric and Perinatal Epidemiology. 2017; 31(4): 328-337. 
DOI: 10.1111/ppe.12360.

8. Razaz N, Boyce T, Brownell M, Jutte D, Tremlett H, Marrie R. Five-minute 
Apgar score as a marker for developmental vulnerability at 5 years of 
age. Arch Dis Child Fetal Neonatal Ed. 2016; 101(2): F114-F120. DOI: 
10.1136/archdischild-2015-308458.

9. Acero O, Ticona M, Huanco D. Resultados perinatales del recién nacido 
con Apgar bajo en el Hospital Hipólito Unanue de Tacna, 2002–2016. Rev 
Peru Ginecol Obstet. 2019; 65(1): 21-26. DOI: 10.31403/rpgo.v65i2147.

10. Yaipén P, Ordinola R, Gonzáles L, Fernández J. Puntaje Apgar obtenido en 
recién nacidos con sufrimiento fetal agudo en un Hospital del Ministerio 
de Salud. Lambayeque, Perú. Rev Exp Med. 2017; 3(3): 89-92.Disponible 
en:  http://rem.hrlamb.gob.pe/index.php/REM/article/view/105

11. Odd D, Doyle P, Gunnel D, Lewis G, Whitelaw A, Rasmussen F. Risk 
of low Apgar score and socioeconomic position: a study of Swedish 
male births. Acta Paediatr. 2008; 97: 1275-1280. DOI:10.1111/j.1651-
2227.2008.00862.x.

12. Sawatdipon P, Chirdchim W, Sananpanichkul P, Teerakidpisan P. Five-
Minute Persistently Low Apgar Score Neonates: The Incidence and Its 
Risk Characteristics. J Med Assoc Thai. 2019; 102(9): 991-996. Disponible 
en: http://www.jmatonline.com/index.php/jmat/article/view/9930

13. Trujillo J. Factores de riesgo asociados a mortalidad en sepsis neonatal 
temprana en el Servicio de Neonatología del Hospital Regional Docente 
de Trujillo. [Tesis]. Trujillo, Perú: Universidad Nacional de Trujillo, Facultad 
de Medicina; 2014. Disponible en: http://dspace.unitru.edu.pe/handle/
UNITRU/649

14. Putti P. Defectos congénitos y patologías incompatibles 
con la vida extrauterina. Rev Med Urug. 2016; 32(3): 60-65. 
Disponible en: http://www.scielo.edu.uy/scielo.php?script=sci_
arttext&pid=S1688-03902016000300011

15. Flores G, Gonzáles N, Torres P. Morbilidad neonatal en un grupo de 
recién nacidos a término con Apgar bajo recuperado. Pediatría de 
México. 2012; 14(3): 113-116. Disponible en: https://www.medigraphic.
com/cgi-bin/new/resumen.cgi?IDARTICULO=36723

16. American Academy of Pediatrics Committee of fetus and newborn; 
American Collegue of Obstetricians and Gynecologists Committe on 
Obstetric Practice. The Apgar Score. Pediatrics. 2015; 136(4): 819-822. 
DOI: 10.1542/peds.2015-2651.

17. Santillàn J. Obesidad y ganancia excesiva de peso gestacional como 
factores de riesgo para macrosomía en neonatos de pacientes 
atendidas en el Hospital Octavio Mongrut Muñoz 2015-2017. [Tesis]. 
Lima: Universidad Nacional Mayor de San Marcos, Facultad de 
Medicina; 2018. Disponible en: https://cybertesis.unmsm.edu.pe/
handle/20.500.12672/9480

18. Lona J, Pérez R, Llamas L, Gómez L, Benítez E, Rodríguez V. Mortalidad 
neonatal y factores asociados en recién nacidos internados en una 
Unidad de Cuidados Neonatales. Arch Argent Pediatr. 2018; 116(1): 42-
48. DOI: 10.5546/aap.2018.42.

19. Persson M, Razaz N, Tedroff K, Cnattingius S. Five and 10 minute Apgar 
scores and risks of cerebral palsy and epilepsy: population based cohort 
study in Sweden. BMJ. 2018; 360: k207. DOI: doi.org/10.1136/bmj.k207.

20. Torstein V, Ragnhild S, Stian L. There is a linear association 
between decreasing Apgar scores at 5 and 10 min and adverse 
neurodevelopmental outcomes. BMJ. 2018; 23(5):193-194. DOI: 
10.1136/bmjebm-2018-110989.

21. Thavarajah H, Flatley C, Kumar S. The relationship between the five 
minute Apgar score, mode of birth and neonatal outcomes. J Matern-
Fetal Neo M. ; 31(10): 1335-1341. DOI: 10.1080/14767058.2017.1315666.

22. Chilipio M, Fiestas K, Santillán P. Factores materno-perinatales de riesgo 
para Apgar bajo en neonatos a término de un hospital EsSalud. Rev 
Int Salud Materno Fetal. 2019; 4(4): 19-26. Disponible en: http://ojs.
revistamaternofetal.com/index.php/RISMF/article/view/145

23. Organización Mundial de la Salud. Estadísticas sanitarias mundiales 
2014 Ginebra: Ediciones de la OMS; 2014. Disponible en: https://www.
who.int/gho/publications/world_health_statistics/2014/es/

24. De Souza M, Warkentin S, Amaral L, Konstantyner T. Risk Factors for 
Neonatal Depression in a Regional Public Hospital, Santos, Brazil, 2013. 
Journal of Paediatric Care Insight. 2017; 1(2): 7-11. DOI: 10.24218/
jpci.2017.08.

25. Svenvik M, Brudin L, Blomberg M. Preterm Birth: A Prominent Risk Factor 
for Low Apgar Scores. Biomed Res Int. 2015; 20(5): 978079. DOI: dx.doi.
org/10.1155/2015/978079.

and approval of the final version.

Funding: self-financed study.

Interest conflict: The authors declare no conflict of 
interest.

Received: October 17, 2020

Approved: December 18, 2020

 Rev. Fac. Med. Hum. 2021;21(1):40-49. Chilipio M et al



O
RIG

IN
A

L PA
PER

Pág. 49

26. Vasco S, Herrera A, Acosta M, Taopanta P. Factores de riesgo para 
recién nacidos con Apgar bajo. Rev Latin Petinat. 2018; 21(3): 138-145. 
DOI: https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.
org%2F10.5281%2Fzenodo.3772158

27. Rincón P, Del Riesgo L, Ibáñez M, Rodríguez V. Factores de riesgo 
asociados a asfixia perinatal en el Hospital Universitario Méderi, 2010-
2011. Rev Cienc Salud. 2017; 15(3): 345-356. DOI: 10.12804/revistas.
urosario.edu.co/revsalud/a.6118.

28. Berea R, Rivas R, Pérez M, Palacios L, Moreno J, Talavera J. Investigación 
clínica XX. Del juicio clínico a la regresión logística múltiple. Rev Med 
Inst Mex Seguro Soc. 2014; 52(2): 192-197. Disponible en: https://www.
medigraphic.com/cgi-bin/new/resumen.cgi?IDARTICULO=48738

29. Liran H, Eyal K, Amir A, Arnon W, Yariv Y, Eran A. Effect of Meconium-
Stained Amniotic Fluid on Perinatal Complications in Low-Risk 
Pregnancies at Term. Am J Perinatol. 2016; 33(4): 378-384. DOI: 10.1055/
s-0035-1565989.

30. Sori D, Belete A, Wolde M. Meconium Stained Amniotic Fluid: Factors 
affecting Maternal and Perinatal Outcomes at Jimma University 
Specialized Teaching Hospital, South West Ethiopia. Gynecol Obstet 
(Sunnyvale). 2016; 6(8): 1-6. DOI: 10.4172/2161-0932.1000394.

31. Lai S, Flatley C, Kumar S. Perinatal risk factors for low and moderate five-
minute Apgar scores at term. Eur J Obstet Gynecol Reprod Biol. 2017; 
210: 251-256. DOI: 10.1016/j.ejogrb.2017.01.008.

32. Hillman N, Lam H. Capítulo 19: Enfermedades respiratorias 
del recién nacido. In Wilmot W, Deterding R, Li A, Ratjen F, Sly 
P, Zar H, et al. Kending. Enfermedades respiratorias en niños. 
9th ed. Barcelona: Elsevier Ed.; 2019. p.350. Disponible en: 
https://www.edicionesjournal.com/Papel/9788491133834/
Kendig+Enfermedades+Respiratorias+en+Ni%C3%B1os+Ed+9

33. Worku T. Proportion and factors associated with low fifth minute Apgar 
score among singleton newborn babies in Gondar University referral 
hospital; North West Ethiopia. African Health Sciences. 2017; 17(1): 1-6. 
DOI: 10.4314/ahs.v17i1.2.

34. Salvo H, Flores J, Alarcón J, Nachar R, Paredes A. Factores de riesgo de 
test de Apgar bajo en recién nacidos. Rev Chil Pediatr. 2007; 78(3): 253-
260. DOI: 10.4067/S0370-41062007000300003.

35. Pereira E, Alves L, Pires M, Teixeira L, Ribeiro T, Di Filippo G. Prevalence and 
associated factors of congenital abnormalities in newborns. Rev Bras 
Promoc Saude. 2017; 30(3): 01-09. DOI: 10.5020/18061230.2017.6467.

36. Lee A, Mullany L, Tielsch J, Katz J, Khatry S, LeClerg S, et al. Incidence of 
and risk factors of neonatal respiratory depression and encefalopathy 
in rural Sarlahi, Nepal. Pediatrics. 2011; 128(4): e915-e924. DOI: 10.1542/
peds.2010-3590.

37. Domínguez F. Actualización en reanimación neonatal. Rev Cub Pediatr. 
2016; 88(3): p. 388-394. Disponible en: http://www.revpediatria.sld.cu/
index.php/ped/article/view/183/60

Vol.21 N°1
Enero-Marzo 2021

Journal of the Faculty of Human Medicine

��������
���������������
������������������

Indexed in:

https://doaj.org/ http://lilacs.bvsalud.org/es/2017/07/10/revis-
tas-indizadas-en-lilacs/

http://www.scielo.org.pe/scielo.
php?script=sci_serial&pid=

2308-0531&lng=es&nrm=iso

https://network.bepress.com/

 Rev. Fac. Med. Hum. 2021;21(1):40-49. Perinatal low five-minutes apgar predictors 


