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Abstract

The objective of the present study was to
evaluate the completeness and agreement
between data obtained from the Live Birth
Information System (SINASC) and hospital
records for high neonatal risk situations.
Using RecLink III software, a probabilistic
datalinkage was carried out using databases
from a Public Health Neonatal Intensive
Care Unit and SINASC (years 2005-2006),
which made possible the analysis of data
from 170 live births with very low birth
weight (between 500g and 1,499g), present
atboth databases. Variables evaluated were:
maternal age, number of antenatal care vi-
sits, delivery type, sex, birth weight, Apgar
score at 1*t and 5" minutes and gestational
age. Completeness in SINASC varied from
91.8% (1 minute Apgar Score) to 100% (va-
riables sex, delivery type and maternal age).
To evaluate agreement, kappa coefficient
was used for dichotomous variables, wei-
ghted kappa was used for ordinal variables
and intraclass correlation coefficient (ICC)
and Bland-Altman graphic approach were
used for continuous variables. Agreement
was considered good to excellent for 157
minute Apgar score (weighted kappa =
0.98), delivery type (kappa = 0.96), maternal
age (ICC = 0.95), 5™ minute Apgar Score
(weighted kappa = 0.93), sex (kappa = 0.92)
and antenatal care visits (weighted kappa
= 0.76), but only fair for gestational age
(weighted kappa = 0.50) and birth weight
(ICC=0.57). Although birth weight might be
more prone to registry errors in high risk ne-
onatal populations, the elevated reliability
observed for most variables analyzed cor-
roborates SINASC importance as a source
of information for perinatal epidemiology
studies, even when dealing with high risk
neonatal situations.

Keywords: Information systems. Vital
statistics. Quality control. Reliability. Birth
certificates. Very low birth weight.

Rev Bras Epidemiol
2012; 15(4): 694-704 694



Resumo

O objetivo do presente estudo foi avaliar
a completitude e a concordancia entre in-
formacoes do Sistema de Informacao sobre
Nascidos Vivos (SINASC) e registros hospi-
talares em uma situacao de elevado risco
neonatal. Foi realizado o relacionamento
probabilistico entre dados de uma Unidade
de Cuidados Intensivos Neonatal publica
e do SINASC (2005-2006), o que tornou
possivel analisar os dados de 170 nascidos
vivos, com muito baixo peso ao nascer (500g
— 1.499g) presentes em ambas as bases. As
varidveis analisadas foram: idade materna,
numero de consultas de pré-natal, tipo de
parto, sexo, peso ao nascer, Apgar 1° e 5°
minutos e idade gestacional. A completi-
tude no SINASC variou de 91,8% (Apgar 1°
minuto) a 100% (sexo, parto e idade mater-
na). Para avaliacdo da concordancia foram
utilizados o coeficiente kappa para varidveis
dicotomicas, o coeficiente kappa pondera-
do para varidveis ordinais, e o coeficiente de
correlacao intraclasse (ICC) e a abordagem
gréfica de Bland-Altman para varidveis con-
tinuas. A concordancia foi considerada boa
a excelente para Apgar 1° minuto (kappa =
0,98), tipo de parto (kappa = 0,96), idade
materna (ICC0,95), Apgar 5° minuto (kappa
=0,93), sexo (kappa = 0,92) e consultas de
pré-natal (kappa = 0,76); mas apenas razo-
dvel para idade gestacional (kappa = 0,50)
e peso ao nascer (ICC = 0,57). Embora o
peso ao nascer possa ser mais susceptivel a
erros deregistro em uma populacao de risco
neonatal elevado, a elevada confiabilidade
observada na maioria das varidveis anali-
sadas corrobora a importancia do SINASC
como fonte de informacoes para estudos
de epidemiologia perinatal, mesmo para
situacgdes de elevado risco neonatal.

Palavras-chave: Sistemas de informacao.
Estatisticas vitais. Controle de qualidade.
Confiabilidade. Declaracao de nascido.
Muito baixo peso ao nascer.

Introduction

Since its introduction in 1990, the Live
Birth Information System (SINASC) has
increasingly improved the coverage of
events and its information has been widely
used to obtain health indicators, epide-
miological studies and health surveillance
activities™?. The potential for using this data
source has stimulated the development of
studies on the system aimed at reporting
the experience linked to its implementa-
tion®4, assessment of its coverage®®and of
the completeness and reliability of data
registered!>7*.

The Live Birth Certificate (DN), the ori-
ginal document that feeds the system, can
be filled out by a physician, a member of
the delivery room or nursery nursing team,
or by previously trained administrative
personnel'’, which may generate heteroge-
neity and inconsistency in the completion.

Although the results of studies on the
quality of SINASC indicate good reliability
of the data registered on variables such as
mother’s age, type of delivery, sex of new-
born and birth weight™®, inconsistencies
were appointed in the completion of varia-
bles such as gestational age’; parturition,
schooling and mother’s occupation'®?; and
congenital malformations 12,

Another condition that could generate
inconsistency in the completion of the DN
would be the presence of clinical events in
the delivery room, whether maternal or ne-
onatal. Our assumption is that in neonatal
risk situations, attention is oriented toward
the resolution of clinical problems, which
could lead to less care in filling out the
DN. The quality of SINASC data have been
evaluated globally, but we have found very
few studies on its quality specifically ap-
proaching high neonatal risk situations™''.

The present article aims to evaluate
the reliability of the information from
SINASC, regarding a cohort of very low
birth weight (between 500g and 1,499g)
newborns and that needed to be admitted
into an Neonatal Intensive Care Unit (ICU).
Although the percentage of newborns in
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this weight range is low in Brazil, it is a
high risk population for morbidity and
mortality. According to the DATASUS®, in
2008, babies with weight under 1,500g in
the State of Rio de Janeiro were equivalent
to 1.5% of total newborns. However, this
subgroup accounted for 40.8% of infant
deaths in the same state, in 2008. The care
in filling out SINASC in this population
is important, because the information is
vital for the analysis of mother child health
status, mainly of infant mortality.

Methods
Study design and data sources

A reliability study was performed by
comparing the information registered on a
database of 170 newborns with birthweight
between 500g and 1,499g, with the ex-
ception of twins, admitted to a public
Neonatal ICU, in the city of Rio de Janeiro,
from January 2005 to December 2006, to
information registered on SINASC. Toward
thatend, the two databases were integrated
using a probabilistic technique’, with the
help of the RecLink IIT computer program?®.
The probabilistic technique was used be-
cause datalinkage was originally done with
the SINASC database and a database with
823 records of newborns in the hospital
where the Neonatal ICU is, from January
2005 to December 2006, as part of a study
aimed at evaluating infant mortality in
this population'®. The records of the 170
newborns in intensive care were extracted
from the linkage of the original data.

Although twin newborns are a high risk
neonatal population, they were excluded
during the data linkage process because
they share maternal information and date
of birth'” and, if they were the same gender,
the only different variables would be birth
weight and Apgar score, in addition to time
of birth, which is not on the Neonatal ICU
record.

For record linkage, a 13 step blockage
strategy was used. The key fields used
for blockage were: soundex codes of the

mother’s first and last name, code of the
establishment, year of the child’s birth,
mother’s first and last names. The fields
used for comparison were mother’s com-
plete name, date of the child’s birth, code
of the city of residence and gender. The
field “mother’s name” was compared using
an algorithm based on the Levenshtein
distance'®, while the date fields were com-
pared using the algorithm for the difference
of characters. Linkage parameters were
estimated on the first blockage step, and
parameter estimates were calculated using
EM (Expectation Maximization) algorithm
based routines™. The scores of links for-
med varied from 10.7 to -7.7. At each step,
all links formed were manually revised,
using rules defined a priori to attribute
the status of the pair (true or false). The
following fields were used in the manual
revision: mother’s complete name, child’s
birth date, birth weight, gender, address,
code of the residence neighborhood, code
of the establishment. More details on the
process used in data linkage are described
in Cardoso (2010)'¢.

The identified databases from SINASC
were obtained at the Rio de Janeiro Health
and Civil Defense State Department,
after approval of the study by the Ethics
in Research Committee of the Federal
Bonsucesso Hospital (Protocol 39/09).

Data analysis

The variables analyzed in both da-
tabases were: mother’s age; number of
antenatal visits; type of delivery (vaginal
or cesarean); birth weight; gestational age;
gender; 1st minute Apgar score; 5th minute
Apgar score. The following Neonatal ICU
variables were classified to enable com-
parison with SINASC: gestational age (less
than 22 weeks, 22 to 27 weeks, 28 to 31
weeks, 32 to 36 weeks, and 37 to 41 weeks)
and number of antenatal visits (none, 1 to
3 visits, 4 to 6 visits and 7 or more visits).

Initially, the completeness of the abo-
ve mentioned variables was evaluated in
both databases, and the variables mother’s
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schooling, number of live born children,
number of dead born children and race
of newborn only in the SINASC databa-
se. Using the score system proposed by
Romero and Cunha’ as the base, the com-
pleteness of study variables was classified
as excellent (less than 5% of records not
filled out or unknown), good (between
5% and 9%), fair (between 10% and 19%),
bad (between 20% and 50%) and very bad
(over 50%).

In order to evaluate the level of agre-
ement, all blank records or classified as
“unknown” in both databases were exclu-
ded. As a measurement of agreement of
variables, the kappa coefficient and the
percentage of general agreement were
used for type of delivery and gender®. The
weighted kappa coefficientwith quadratic
weights® was used for the ordinal catego-
rical variables antenatal appointments,
gestational age and 1° and 5° minute Apgar
scores.

Kappa coefficient values were classified
according to the revision of the Landis and
Koch classification proposed by Shrout?!:
values between 0.81-1.00 (substantial); 0.61
to 0.80 (moderate); 0.41 to 0.60 (reasona-
ble); 0.11 to 0.40 (superficial); and 0.00 to
0.10 (virtually none). The symmetry in the
contingency tables was assessed using the
McNemar (binary variables) and Bowker
(variables with more than two categories)
tests®.

For analysis of agreement of the nume-
ric variables mother’s age and birth weight,
the intraclass correlation coefficient (ICC)
was used, using the two-way mixed model,
in addition to the Bland-Altman graph
approach? for birth weight. Statistical
analysis was performed with the help of the
Stata version 9.0 computer program? and
of the WINPEPI? statistical pack.

Results

According to the information from the
Neonatal ICU database, the median birth
weight of the population studied was 930g
(Q1 = 772.5; Q3 = 1,145g), and 50.6% of

newborns were female. Mothers’ age ran-
ged between 13 and 45 years and 53.5% of
deliveries were vaginal.

Both databases had a high level of
completeness, above 90% for all variables,
except for the number of antenatal visits
in the hospital database (88.8% complete-
ness). (Table 1)

The kappa coefficient ranged from
0.5 for gestational age to 0.98 for the 1st
minute Apgar variable (Table 2). The level
of agreement between both databases for
mother’s age was also high (ICC 0.95, 95%
CI0.93;0.96) (Table 3). The null hypothesis
for symmetry of contingency tables was re-
jected only for the gestational age variable.

The intraclass correlation coefficient for
birth weight was 0.57 (95%CI 0.46; 0.66).
There were differences between birth wei-
ght on SINASC and on the Neonatal ICU
database in 33 records (19.6%), with a di-
fference ranging between 200g and 1,900g,
in that the weight on SINASC was higher for
24 records (70.6%). Among the latter, nine
weights were > 1,500g in SINASC. Among
the 33 records with weights discrepancies
on both data sources, there were eight
records with differences equal to or over
800g, and the difference in weight in the
remaining 25 records was equal to or less
than 200g. When we excluded these eight
records from the analysis, the level of agre-
ement observed for birth weight went to
0.99 (95% CI 0.990; 0.995).

Figure 1 shows the Bland-Altman gra-
ph for weight for all newborns. The limits
of agreement were — 577.771 to 716.974,
indicating that the range that included
95% of differences was quite wide, in that
the mean of differences was 69.601 (95%CI
20.298; 118.905). The null hypothesis of
equality of variances was rejected by the
Pitman test (r=0.543; p-valor<0.001). The
Bland-Altman approach, after discarding
eight records with discrepancies for birth
weight over 800g (Figure 2), showed that
the range that includes 95% of weight di-
fferences is quite narrow (agreement limits
of — 62.333 to 64.833), with a reduction in
the mean of differences to 1.250 (95% CI
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Table 1 - Data completeness of a public Neonatal Intensive Care Unit and SINASC databases, Rio

de Janeiro municipality, years 2005 and 2006 (n = 170).
Tabela 1 - Completitude de informagées nas bases de dados de uma UTI Neonatal publica e do

SINASC, municipio do Rio de Janeiro, anos 2005 e 2006 (n = 170).

Variable

Neonatal ICU Database

% (95%Cl)

SINASC Database
% (95%Cl)

Mother’s age
Antenatal visits
Type of delivery
Birth weight
Gestational age
Gender

1st minute Apgar

5th minute Apgar

92.4 (87.3;95.9)
88.8(83.1;93.1)
100.0 (97.9; 100.0)
100.0 (97.9; 100.0)
100.0 (97.9; 100.0)
100.0 (97.9; 100.0)
91.8 (86.6; 95.4)

93.5(88.7;96.7)

100.0 (97.9; 100.0)
91.8 (86.6; 95.4)
100.0 (97.9; 100.0)
98.8 (95.8;99.9)
92.9 (88.0; 96.3)
100.0 (97.9; 100.0)
91.8 (86.6; 95.4)

93.5(88.7;96.7)

Mother’s Schooling - 98.8 (95.8;99.9)

Race - 95.9 (91.7;98.3)
Number of live born children - 99.4 (96.8; 100.0)

Number of dead born children - 97.1(93.3;99.0)

Table 2 - Agreement of categorical variables between a public Neonatal Intensive Care Unit and SINASC databases, Rio
de Janeiro municipality, years 2005 and 2006.

Tabela 2 - Concorddncia entre as varidveis categdricas presentes nas bases de dados de uma UTI Neonatal publica e do
SINASC, municipio do Rio de Janeiro, anos 2005 e 2006.

General
Variables Rec:rds agreement (Ig(gﬁzg) Weig(g ;e‘e)/c:(lflc)vppa p-value*
(%)

Antenatal visits 141 84.4 0.77 0.76 0.062
(0.69; 0.86) (0.63; 0.90)

Type of delivery 170 98.2 0.96 0.282
(0.92; 1.00)

Gender 170 95.9 0.92 0.353
(0.86; 0.98)

Gestational age 158 63.3 0.40 0.50 0.001
(0.28;0.51) (0.38; 0.63)

1st minute Apgar 153 96.7 0.96 0.98 0.558
(0.93;0.99) (0.96; 1.00)

5th minute Apgar 158 93.7 0.92 0.93 0.647
(0.88;0.97) (0.87; 1.00)

*Teste de McNemar e teste de Bowkler / * McNemar's test and Bowkers test.
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Table 3 - Agreement of numerical variables between a public Neonatal Intensive Care Unit and
SINASC databases, Rio de Janeiro municipality, years 2005 and 2006.

Tabela 3 - Concorddncia entre as varidveis numéricas presentes nas bases de dados de uma UTI
Neonatal publica e do SINASC, municipio do Rio de Janeiro, anos 2005 e 2006.

Variables Records (n) ICC (95%Cl)
Mother’s age 157 0.95 0.93;0.96
Weight w/o discarding discrepant values 168 0.57 0.46; 0.66
Weight after discarding discrepant values 160 0.99 0.990;0.995

- 3.714; 6.214); so the Pitman test did not
reject the hypothesis of equality of varian-
ces (r=0.039, p-valor = 0.621).

Discussion

In the present study we proposed to
evaluate the reliability of the data from
SINASC in a specific situation, in which
data collected referred to a population of a
potentially high clinical risk: very low birth
weight newborns (< 1,500g) that needed
admission to the Intensive Care Unit.

There was a higher frequency of female
newborns, unlike the male-female ratio at
birth in Brazil, which is 105%?%. Such fact
may have occurred due to the few number
of cases studied and also because it is a
population that only includes very low

2000+

1000+

weight newborns, and girls’ birth weights
are usually lower than that of boys?'.
Despite adverse delivery conditions,
the completeness of SINASC ranged from
good to excellent (above 90%) for all va-
riables analyzed. Romero and Cunha?® also
found good to excellent completeness for
the variables: mother’s age, schooling, an-
tenatal visits, newborn’s gender and birth
weight when SINASC records from all States
of the Federation (UF) were analyzed, in
2002. The completeness of the variables
race, number of live born children and
number of dead born children observed in
the SINASC records of patients in the study
was classified as excellent, unlike other stu-
dies'”9, in which the completeness of these
variables was between fair and very bad.
The presence of malformations is another
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Figure 1 - Bland-Altman graphical approach comparing all birth weight registries from SINASC

and from hospital database.

Figura 1 - Abordagem grdfica de Bland-Altman comparando todos os registros de peso ao nascer

oriundos do SINASC e da base hospitalar.
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Figure 2 - Bland-Altman graphical approach comparing birth weight registries from SINASC and
from hospital database after discarding eight registries with more than 800g disagreement.
Figura 2 - Abordagem grdfica de Bland-Altman comparando os registros do peso ao nascer oriundos
do SINASC e da base hospitalar apds o descarte de oito registros com discrepdncia de peso ao nascer

superior a 800g.

potentially high risk situation at delivery.
When Guerra et al.’ assessed information
of DN with congenital defects registered
in the city of Rio de Janeiro in 2004, they
found excellent completeness for the
variables type of delivery and 1st and 5th
minutes Apgar and good for mother’s age
and gestational age, but only fair for birth
weight and bad for number of antenatal
visits. In a study to evaluate the quality of
DN information involving early neonatal
deaths (cases) and survivors (controls),
Almeida et al.! found a significantly higher
completeness in data assessed in cases in
comparison to controls. However, they did
not find information for birth weightin five
of the 146 (3.4%) cases of early neonatal
deaths, in comparison to complete records
for controls.

In our evaluation, the completeness
of SINASC was higher than that of hos-
pital records for variables mother’s age
and number of antenatal visits. This fact
can highlight that when the delivery care
team fills out the newborn’s record, less
importance is given to information on the
mother. However, as we know that mater-
nal characteristics are intrinsically related

to neonatal outcomes, all professionals
should be aware of how essential it is to
document appropriately all information
available, not only on the DN, but also in
the patient record.

According to the parameters that we
used to classify reliability*!, we can con-
sider that the level of agreement of cate-
gorical variables was substantial to type
of delivery, gender, 1st minute Apgar and
5th minute Apgar; moderate for antenatal
visits and only fair for gestational age and
birth weight.

In other studies that assessed the qua-
lity of information on SINASC and that
included the same variables we used” 8,
gestational age was also a variable that
presented less agreement. In the newborn
cohort evaluated, a possible explanation
is the way gestational age is estimated.
There was a high frequency of non-existing
or absent information on the date of last
period (DUM) or on the ultrasound in the
first quarter of pregnancy in the newborns’
records. This led to the standardization
at the study hospital’s Neonatal ICU, of
the estimate of gestational age using the
New Ballard method?® in all hospitalized

Rev Bras Epidemiol
2012; 15(4): 694-704

Reliability of data from a very low birth weight population in the Live Birth Information System 2005-2006

Guimardes, P.V.et al.



newborns. Given that in this hospital,
who is responsible for completing the DN
(professional that cares for newborn in the
delivery room) and the physician that exa-
mines the newborn in the Neonatal ICU are
different individuals, there is considerable
likelihood that discordant estimates be
found on gestational age, whether due to
the method used or due to inaccuracies in
the calculation of the New Ballard method
itself. Moraes and Reichenheim?® found a
kappa coefficient 0f 0.74 (95%C10.49-0.99)
when assessing inter-observer reliability of
the application of the New Ballard score for
the diagnosis of prematurity, even with the
participation of examiners submitted to
strict previous training. Another fact that
may generate inaccuracy in recording ges-
tational age is the difficulty to put informa-
tion within the strata presented in live born
certificates. A newborn whose gestational
age is estimated by the Ballard method
as 27 weeks + 6 days, could be included
in stratum “22 to 27 weeks” by some or
have the gestational age approached to 28
weeks by others, which would be included
in the “28 to 31 weeks” stratum. The he-
terogeneity of the professional categories
responsible for filling out the DN, thought
of as a cause of inconsistency by Mishima
et al.* and Guerra et al.'!, is not the case of
the study hospital, where all DN are filled
out by pediatricians.

The difficulty to register more complex
situations also was reported in an American
study, with cases (newborns with less than
1,500g and deaths) and controls (healthy
newborns)?!, in which a low sensitivity of
data from birth certificates in terms of ma-
ternal risk factors, abnormal new born con-
ditions and malformations was observed.

In the present study, despite the di-
sagreement between the gestational age
recorded in the hospital database and
that of SINASC, all newborns were classi-
fied as premature (birth before 37 weeks
of pregnancy), an expected fact when
working with very low weight newborns.
However, for epidemiological studies with
SINASC data and that include newborns

of all weight ranges, the inaccuracy of the
gestational age recorded on the DN may
be a potential source of difficulties in the
identification of prematurity and of prema-
turity associated risk factors”*.

Regarding birth weight, initially there
was not a good correlation (ICC 0.57)
between SINASC records and the hospital
base, unlike what is reported in the literatu-
re*”°. The ICC is a measurement expressed
as the ratio between variability of different
patients and total variability (variability
among different patients added to intra-pa-
tient variability)®. As the study population
included only patients with birth weight
between 500g and 1,499g, the variation
among patients became reduced, increa-
sing thus, the impact of variability among
records of weight of the same patient. This
can be observed comparing the values of
ICCbefore (0.57) and after the exclusion of
eight patients, whose difference between
weights recorded on both databases was
over 800g (ICC 0.99). As intra-patient va-
riability of the remaining records is 200g
or less, the total variability falls, increasing
ICC. Given weight is an essential informa-
tion in the care of newborns in the Neonatal
ICU and this variable is completed in the
database by professionals also involved in
care, such errors are not likely to happen
(differences above 800g). In fact, when
assessing the reason for a discrepancy of
over 800g in these eight records, we could
confirm, by analyzing patient records, that
birth weights registered in the Neonatal
ICU database were correct. It was possible
to assess maternal records of five of these
patients and we observed that the variable
birth weight was not filled out in the DN
attached to patient records. The patient
records of another three mothers were
not assessed because we were not able
to recover their system entry numbers.
Possibly, birth weight was not obtained
in the delivery room due to immediate
transportation to the Neonatal ICU, indu-
cing to posterior incomplete completion.
Based on the information we have, we are
not able to explain how the weight values
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of these patients were filled out in SINASC.
Almeida et al.}, in their case-control study
to evaluate the quality of SINASC, observed
that the DN under estimates low weight in
1.9% of cases and overestimates it in 8%
of controls. These differences related to
recording birth weight, although not so
numerous, may cause distortions in the
assessment of birth weight as a risk factor
in perinatal morbidity-mortality studies.
If we were to consider SINASC as the only
source of information of birth weight, of
the 168 patients with weight recorded, nine
(5.4%) would be potentially excluded from
studies on very low weight.

One limitation of the present study was
using only one data source to compare to
SINASC, unlike Theme et al.? and Almeida
et al.!, who paired information from hos-
pital records, SINASC and from interviews
with mothers. Another limitation was the
absence, in the ICU database of other im-
portant variables to the mother child health
field, like marital status, schooling and
mother’s parturition, preventing a more
comprehensive assessment of SINASC
records.

Albeit limitations, the present study
approached the completeness and reliabi-
lity of information from SINASC, regarding
a specific population comprised of very
low birth weight newborns. We concluded
that, even in neonatal high risk situations,
results found corroborate the good relia-
bility of SINASC records for most variables
analyzed. The exceptions were gestational
age, a fact already highlighted by other
studies, and birth weight, a variable that
may be more susceptible to the absence or
completion errors related to severity and
to the need for intensive care presented

by these newborns. Given the number of
newborns with very low weight represents
a very small percentage among total live
births, maybe the unsatisfactory quality of
its completion does not have a sufficient
weight to influence the agreement in stu-
dies that assess the variable birth weight
in SINASC with records of all newborns,
regardless of weight or clinical severity.

The trend observed in SINASC of re-
gistering a higher birth weight than the
actual weight, may lead to an inappro-
priate classification of some patients and
impact negatively on the validity of studies
that aim to analyze survival in a very low
weight population using SINASC as the
data source.

Based on the low level of agreement
between birth weight found in the present
study and the observation of five DN wi-
thout the value completed, we suggest that
more studies be performed to assess the
reliability of SINASC in low birth weight set-
tings. However, despite the discrepancies
observed, we consider that birth weight can
be a more reliable variable than estimated
gestational age for studies to assess neona-
tal outcomes using SINASC data.

Our results, using very low birth weight
as an indicator of high neonatal risk, can be
valid for other clinical settings that demand
more attention from health professionals,
such as gemelar pregnancies, perinatal
asphyxia (for example, meconium aspira-
tion and premature placenta detachment)
and presence of malformations. However,
due to the specificities of each one of these
conditions, we suggest performing addi-
tional specific studies, to better assess the
reliability of SINASC in other high neonatal
risk situations.
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