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Relationship of databases of live births and infant deaths for analysis of
congenital malformations

Abstract

Objectives: to describe the prevalence of congenital malformations in live births in

Recife, based on the relationship of birth and infant death data.

Methods: a cross-sectional study with data from the Live Birth Information System

(Sinasc) and Mortality (MIS) of residents in Recife-PE between 2013 and 2015. The deter-

ministic linkage of deaths and live births (LB) with malformation and the prevalence rate

were calculated. 

Results: 545 (95.1%) deaths and live births were matched. According to the Sinasc, the

prevalence of congenital malformations was 10.4 per 1,000 LB. After the linkage, the rate

was 12.4. Malformations of the musculoskeletal system (42.1%) among live births were high-

lighted, as well as malformations of the circulatory system (35.3%) found in infant deaths. 

Conclusions: linkage increased the prevalence of congenital malformations in the studied

cohort. This demonstrates the potential of this strategy for the monitoring of congenital

malformations, which can be used to monitor infant death.

Key words Congenital abnormalities, Vital statistics, Infant mortality, Information systems

This article is published in Open Access under the Creative Commons Attribution

license, which allows use, distribution, and reproduction in any medium, without

restrictions, as long as the original work is correctly cited.

http://dx.doi.org/10.1590/1806-93042019000400010

Aline Luzia Sampaio Guimarães 1

https://orcid.org/0000-0001-5752-8373

Celivane Cavalcanti Barbosa 2

https://orcid.org/0000-0001-8405-0432

Conceição Maria de Oliveira 3

https://orcid.org/0000-0002-2220-5782

Lívia Teixeira de Souza Maia 4

https://orcid.org/0000-0002-0161-7729

Cristine Vieira do Bonfim 5

https://orcid.org/0000-0002-4495-9673

1,2 Secretaria do Estado de Pernambuco. Recife, PE, Brasil. 
3 Departamento de Saúde. Centro Universitário Maurício de Nassau. Recife, PE, Brasil.
4 Centro Acadêmico de Vitória. Universidade Federal de Pernambuco. Vitória de Santo Antão, PE, Brasil.
5 Fundação Joaquim Nabuco.  Diretoria de Pesquisas Sociais.  Rua Dois Irmãos 92.  Ed.  Anexo  Anízio Teixeira.  Recife,  PE,  Brasil.  CEP: 52.071-440.

E-mail: cristine.bonfim@uol.com.br



Rev. Bras. Saúde Mater. Infant., Recife, 19 (4): 917-924 out-dez., 2019918

Introduction

Child mortality is closely related to biological,

socioeconomic, cultural factors, health service

delivery and the quality of care in maternal and child

health care.1 One of the main causes that influence

these deaths is congenital malformations.2

These malformations take place because of

alterations in embryonic development resulting in

morphological, functional or structural abnormali-

ties, which may or may not be apparent at birth,3

caused by genetic, environmental or unknown origin

changes.4 About 2 to 5% of live births worldwide,

have some birth defects, detected at birth or later,

such as congenital heart defects and urinary tract

malformations.5

The overall infant mortality rate (IMR) from

1990 to 2016 dropped from 93 to 41 deaths per 1,000

live births (LB), representing a decline of 53%.6

Between 1990 and 2014, Brazil's IMR decreased,

from 47.1 to 14.1 deaths per 1,000 LB (70%

decrease).7 However, studies show a reduction in

IMR and an increase in the proportion of infant

deaths from congenital malformation.2,9

Congenital malformations are a major cause of

death in several countries.5,9 In the Americas, they

are the second leading cause of death in newborns.10

In Brazil, they are the second cause of death in

infants in all regions of the country, accounting for

22% of child deaths.7

Until the late 1990s, data on malformations were

obtained from the Declarations of Death (DD), form

from the Mortality Information System (MIS) that

was implemented in 1975 by the Brazilian Ministry

of Health (MH). In 1990, the Live Birth Information

System (Sinasc) was created, which has as a stan-

dard document the Live Birth Declaration (LBD).

However, only in 1999 a specific field was included

in this instrument for recording congenital malfor-

mations, making Sinasc an important tool for its

monitoring.11

In Brazil, the implementation of both systems,

MIS and Sinasc, and the presence of the key vari-

able, made it possible to use the linkage technique

between these databases for studies related to child

mortality.12 The use of linkage consists in linking

two or more independent data sources, which have

the characteristic of having variables in common.8

Thus, it is possible to identify records of the same

individual that is part of two or more information

systems.13

Linkage is increasingly applied in health

research because it improves the quality of informa-

tion, with the advantage of low operating cost.12 In

studies on child mortality, the use of linkage has

enabled the analysis of risk factors associated with

mortality, evidencing that biological variables

increase the chance of death;14 assessing the

completeness and agreement of information on

infant deaths by demonstrating better completeness

in the information systems (99 to 100%);13 esti-

mating the prevalence of congenital anomalies in

live births; infant deaths9 and investigate the validity

of birth registration diagnoses compared with infor-

mation from a birth defect surveillance program.15

The linkage technique makes it possible to

analyze in more details information on congenital

malformation. Thus, underreporting can be reduced

and reliable estimates of the prevalence of a given

site can be drawn, as well as the planning of health

actions for live births with congenital malforma-

tions. This study aims to describe the prevalence of

congenital malformations in a cohort of live births in

Recife, based on the relationship between birth and

infant death data.

Methods

This is a cross-sectional epidemiological study

conducted in Recife, capital of the state of

Pernambuco. The city occupies an area of 218,435

km2, divided into 94 districts which, in turn, are

distributed in eight Health Districts (HD). It has an

estimated population of 1,617,183 inhabitants, with

a demographic density of 7,039.64 inhabitants /

km2.16

The data source consisted of MIS and Sinasc

banks, provided by Recife Health Department. The

population consisted of a cohort of live births of

mothers living in Recife, whose birth occurred from

01/01/2013 to 12/31/2014, and of child deaths from

this cohort, from 01/01/2013 to 31/12/2015 (one

more year was included for follow-up of live births

of 2014) that presented congenital malformation.

242 deaths were excluded because they were live

births from 2012 and 2015 (outside the analyzed

period).

The linkage of DD with the respective LBD was

performed in the program The R Project for

Statistical Computing version 3.4.3. For the deter-

ministic linkage, the LBD number was selected as

the key variable, as it is unique for each live birth

and in DD there is a specific field for its completion.

In order to confirm the true pairs, the variables

“mother's name”, “gender”, “birth weight” and “date

of birth” were used for manual review. In the rela-

tionship of data not paired by LBD number, the

manual search was performed with the following
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variables: “mother's name”, “gender”, “birth

weight”, “date of birth” and “address of residence”.

In the categorization of congenital malforma-

tions presented by newborns, we used the classifica-

tion described by the International Code of Diseases

(ICD) - 10th revision, according to Chapter XVII,

entitled “Congenital malformations, deformities and

chromosomal anomalies”.

The completion of fields six (if any congenital

anomaly was detected) and 41 (describing all

congenital anomalies observed) of LBD were evalu-

ated. Prevalence rates (number of live births with

malformation / total live births in the same period x

1000 live births) of malformations were calculated,

according to information from Sinasc.

With the linked databases were selected the DDs

that presented some congenital malformation,

described in field 40 (basic and associated causes of

death) and compared with the respective LBD. The

prevalence (before and after the linkage) of conge-

nital malformations for the study period was calcu-

lated, as well as the specific prevalence according to

devices or systems affected in the cohort survivors

and deaths.

The research was approved by the Research

Ethics Committee of the Joaquim Nabuco

Foundation (CAEE: 68401517.5.0000.5619) on June

20, 2016.

Results

We recorded 46,705 live births in Sinasc and 573

deaths of children less than one year of age in MIS

in the studied periods. In Sinasc, it was verified the

filling of field six (detects any congenital malforma-

tion) of LBD in 46,688 (99.9%) live births. There

were 485 (1.0%) records of congenital malforma-

tion, highlighting the deformities of the muscu-

loskeletal system (42.1%) with a rate of 4.4 per

1,000 LB (Table 1).

Linkage verified the pairing of 510 (89.0%) DD

with their respective LBD. After a manual search, 35

records were recovered, with the identification of

545 (95.1%) true pairs (DD / LBD). A total of 184

(33.8%) infant deaths had malformations, with 97

(52.7%) in the DD, 4 (2.2%) in the LBD and 83

(45.1%) in the DD and LBD (Figure 1). 

Linkage recovered 97 cases of congenital

malformation for Sinasc, totaling 582 live births

with malformations (485 in LBD + 97 in DD). The

prevalence rate for malformations of live births,

according to the Sinasc, was 10.4 per 1,000 LB.

After data correction by MIS, it was 12.4 per 1,000

LB, and the prevalence of congenital malformations

increased by 20.0% after linkage (Table 2).

Regarding deaths with congenital malformation,

the prevalence rate was 3.9 per 1,000 LB. The main

cause was that of the circulatory system (n = 65;

35.3%), totaling 1.4 per 1,000 LB (Table 3). After

linkage, there was an increase of 169.0% in the

malformations of the circulatory system, which in

principle were 29 cases, and 49 were added (Table

4).

Discussion

Linking the bases of live births and infant deaths

allowed the identification of cases other than those

reported in Sinasc and increased the prevalence rate

by 20%. This fact shows that the study of malforma-

tions requires a multiple source approach.

MIS is an information system that has proved

indispensable for retrieving data on malformations

in live births. This result can be explained by the fact

that microsomal malformations and non-apparent

chromosomal anomalies require more accurate diag-

nosis over a long period of time, resulting in late

diagnosis, and are likely to be identified, posteriorly,

in the DD.16 This information shows the importance

of using both databases simultaneously.

In this study, the availability of information in

Sinasc can be considered good, since the absence of

record on congenital malformations was 0.1%

(ignored and blank). A study that evaluated Sinasc

nationwide between 2006-2010 showed that the

absence of this variable was 1.5%.17 Access to these

LBD data allows the characterization of the preva-

lence of different types of congenital malformations.

Epidemiological data from Sinasc contribute to the

planning and implementation of health programs and

policies that meet the needs of live births with

malformations.18

A study evaluating the sensitivity and accuracy

of congenital malformations recorded in Florida-US

birth certificate revealed low sensitivity (19.1%),

with a variation of 55% for anencephaly and 10% for

other defects. In addition, 54.9% of the diagnoses

were false positives.19 One of the obstacles pointed

out is the completion of statements by various

professionals such as physician, nurse, midwife, and

civil authority, which results in the variation of the

described information.16,19

Other studies have also demonstrated the contri-

bution of linkage of live birth and infant death bases

to the specification of the prevalence of malforma-

tions. In Mexico, the prevalence rate of down

syndrome obtained by the birth information

subsystem differed from that presented by the birth
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Figure 1

Linkage between Live Birth Information System (Sinasc) and Mortality Information System (MIS).

Table 1

Frequency and prevalence rate (per 1,000 LB) of congenital malformations for live births according to information

from the Live Birth Information System (SINASC). Recife, 2013 and 2014.

Congenital malformations                                                                                                   Live births

n                   %                     Prevalence

Of the nervous system

(Q00 – Q07) 33 6.8 0.7

Eye, ear, face, neck 

(Q10 – Q18) 31 6.4 0.7

Of the circulatory system

(Q20 – Q28) 29 6.0 0.6

Of the respiratory system

(Q30 – Q34) 9 1.9 0.2

Cleft lip and cleft palate 

(Q35 – Q37) 20 4.1 0.4

Other congenital malformations of the digestive tract

(Q38 – Q45) 17 3.5 0.4

Of genital organs

(Q50 – Q56) 56 11.6 1.2

Of the urinary tract

(Q60 – Q64) 7 1.4 0.1

Congenital malformations and deformities of musculoskeletal system

(Q65- Q79) 204 42.1 4.4

Other congenital malformations

(Q80 – Q89) 18 3.7 0.4

Chromosomal anomalies, not elsewhere classified

(Q90 – Q99) 21 4.3 0.4

Multiple malformations 40 8.2 0.9

Total 485 100.0 10.4

Source: GEVEPI/SEVS/SIM/Sinasc 
Total: 46.705  live births – cohort.

Sinasc

Live births of 2013 and 2014

n= 46,705

MIS

Child deaths 2013 to 2015

n= 573

DD and LBD paired in total

n= 545 (95.1%)

Deaths from congenital malformation

n= 184 (33.8%)

DD not paired

n= 28

Linkage

LBD excluded

(LB 2015) n= 4

LBD not

found n= 23

No LBD number

n= 1

DD (n=97; 52,7%)LBD/DD (n=83;

45.1%)

LBD (n=4; 2.2%)
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Table 2

Frequency and prevalence rate (per 1,000 LB) of congenital malformations for Live Birth Information Systems (Sinasc)

and Mortality (MIS), pre and post-linkage of databases. Recife, 2013 to 2015.

Source                                     Pre-linkage                                              Post-linkage                                    Increment

n                %          Prevalence                 n                 %           Prevalence                 n          %                     

MIS 180 33.0 3.8 184 33.7 3.9 4 2.2

Sinasc 485 1.0 10.4 582 1.2 12.4 97 20.0

Source: GEVEPI/SEVS/SIM/Sinasc 
Total: 46,705 live births – cohort/ 545 child deaths.

Table 3

Frequency and prevalence rate (per 1,000 LB) of congenital malformations recorded for cohort deaths. Recife, 2013 to

2015.

Congenital malformations                                                                                                       Deaths

n                   %                     Prevalence

Of the nervous system

(Q00 – Q07) 19 10.3 0.4

Eye, ear, face, neck 

(Q10 – Q18) 2 1.1 -

Of the circulatory system

(Q20 – Q28) 65 35.3 1.4

Of the respiratory tract

(Q30 – Q34) 9 4.9 0.2

Cleft lip and cleft palate

(Q35 – Q37) 1 0.5 -

Of the digestive system

(Q38 – Q45) 9 4.9 0.2

Of the genital organs

(Q50 – Q56) 1 0.5 -

Of the urinary tract

(Q60 – Q64) 5 2.7 0.1

Of the musculoskeletal system

(Q65- Q79) 23 12.5 0.5

Other congenital malformations

(Q80 – Q89) 22 12.1 0.5

Chromosomal anomalies, not elsewhere classified 

(Q90 – Q99) 28 15.2 0.6

Total 184 100.0 3.9

Source: GEVEPI/SEVS/SIM/Sinasc
Total: 46,705 live births – cohort / 545 child deaths.
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Table 4

Frequency and prevalence rate (per 1,000 LB) of congenital malformations for the Live Birth Information System, pre

and post linkage of databases. Recife, 2013 to 2015.

Congenital malformations                                                                 Live births                                                                                                                                 

Pre-linkage                                  Post-linkage                       Increment

n            %         Prevalence          n            %        Prevalence          n          %                                                  

Of the nervous system

(Q00 – Q07) 33 6.8 0.7 40 6.9 0.8 7 21.2

Eye, ear, face, neck 

(Q10 – Q18) 31 6.4 0.7 31 5.3 0.7 - -

Of the circulatory system

(Q20 – Q28) 29 6.0 0.6 78 13.4 1.7 49 169.0

Of the respiratory tract

(Q30 – Q34) 9 1.9 0.2 9 1.5 0.2 - -

Cleft lip and cleft palate

(Q35 – Q37) 20 4.1 0.4 20 3.4 0.4 - -

Of the digestive system

(Q38 – Q45) 17 3.5 0.4 23 4.0 0.5 6 35.2

Of the genital organs

(Q50 – Q56) 56 11.6 1.2 56 9.6 1.2 - -

Of the urinary tract

(Q60 – Q64) 7 1.4 0.1 10 1.7 0.2 3 42.8

Of the musculoskeletal system 

(Q65- Q79) 204 42.1 4.4 213 36.6 4.5 9 4.4

Other malformations (Q80 – Q89) 18 3.7 0.4 26 4.5 0.5 8 44.4

Chromosomal anomalies, not 

elsewhere classified (Q90 – Q99) 21 4.3 0.4 36 6.2 0.8 15 71.4

Multiple malformations 40 8.2 0.9 40 6.9 0.9 - -

Total 485 100.0 10.4 582 100.0 12.4 97 20.0

Source: GEVEPI/SEVS/SIM/Sinasc.
Total: 46,705  live births – cohort.

defects surveillance program due to difficulty of

clinical diagnosis in the neonatal period.10 

The use of the infant death certificate to monitor

birth defects in the United States made it possible to

locate cases that would otherwise have been missed,

demonstrating the contribution of this source of

information to prevalence.20 In the city of São Paulo

(SP), the application of the linkage technique

resulted in a correction of 14.3% in the prevalence

rate of birth defects and in this study, it was of

20%.21

The prevalence rates found are similar to other

studies, such as in São Paulo, which was 17.9 per

1,000 LB22 and in Rio Grande do Norte, in which it

was 3.18 per 1,000 LB among deaths.23 In Joinville-

SC, an analysis of risk factors for infant mortality

was performed, and it was found that the variable

presence of congenital anomaly increased the likeli-

hood of death.15 As health indicators improved with

the reduction of preventable child mortality (infec-

tious, parasitic, nutritional and respiratory diseases),

malformations influence IMR and are characterized

as a public health problem. They need special atten-

tion in order to prevent and reduce morbidity and

mortality.2,23 

The study results showed malformations of the

musculoskeletal system as the most prevalent among

live births. Other studies have also observed a

predominance of musculoskeletal system involve-

ment, such as: in the municipalities of Fortaleza-CE

(30%), São Paulo-SP (29.93%) and São Luís-MA

(48%).22,24,25 The ease of diagnosis of muscu-

loskeletal malformations may explain these results.

These are macrosomal malformations, visible and

detectable on physical examination, diagnosed early

in the immediate postnatal period.22

Among the deaths, the malformations of the

circulatory system stand out. Noteworthy is the
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recovery of these causes for Sinasc after linkage

(increase of 169.0%). In Rio de Janeiro, there was an

underreporting of congenital heart disease in Sinasc

when compared to MIS. This may be related to the

difficulty of diagnosis during prenatal care or shortly

after birth, especially in cases of minor heart

disease.26

From the link between the death and live births

database, information related to birth defects has

been retrieved and can be used in birth defect

surveillance programs that many countries already

have, but still needs to be implemented in routine

surveillance of child death in Brazil, since investiga-

tions of congenital malformations are optional due

to the lower potential for avoidability.

The World Health Organization has established

basic actions for the establishment of national

surveillance programs aimed at preventing and

caring for congenital malformations.3 Reliable and

timely information on malformations can contribute

to the identification of teratogens, prevalence esti-

mates, epidemiological profiles and timely referral

to reference services to improve the quality of life of

these children.4,27

Congenital Malformation Surveillance Programs

are implemented in several countries.10,27,28 Mexico

has a Congenital Malformations Registration and

Epidemiological Surveillance (RYVEMCE) program

established in 1978, comprising 21 hospitals and 11

cities, covering approximately 3.5 % of births.10 In

the United States, 43 states have a population-based

surveillance system for birth defects, covering about

80% of live births.29

In South America, in 1967, the Latin American

Collaborative Study of Congenital Malformations

(ECLAMC) was created to act as a research program

for congenital anomalies and also as a system for

epidemiological surveillance. The network currently

consists of 35 hospitals in Chile, Argentina, Bolivia,

Brazil, Peru, Venezuela and Colombia.30 In Europe

there is a network of population records for the

epidemiological surveillance of congenital ano-

malies (EUROCAT) which was established in 1979

and covers 29 % of European population of live

births.28

The study has limits arising from the use of

secondary data from MIS and Sinasc without consul-

tation on hospital records, but linkage was an impor-

tant tool in retrieving information. Linkage increased

the overall prevalence of malformations in the cohort

studied. Among live births, we highlight those of the

musculoskeletal system, and in deaths, there was a

predominance of the circulatory system.

The linking of MIS and Sinasc databases made it

possible to better monitor congenital malformations.

Thus, the use of linkage in the routine of health

surveillance services is suggested, as it will allow

the retrieval of information in vital statistics

systems, facilitate planning studies, monitoring

prevalence and its magnitude in the population of

live births.
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