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Birth certificates; Objective: To assess the completeness and reliability of the Information System on Live
Live births; Births (Sinasc) data.

Information systems Methods: A cross-sectional analysis of the reliability and completeness of Sinasc’s data

was performed using a sample of Live Birth Certificate (LBC) from 2009, related to births
from Campinas, Southeast Brazil. For data analysis, hospitals were grouped according
to category of service (Unified National Health System, private or both), 600 LBCs were
randomly selected and the data were collected in LBC-copies through mothers and
newborns’ hospital records and by telephone interviews. The completeness of LBCs was
evaluated, calculating the percentage of blank fields, and the LBCs agreement comparing
the originals with the copies was evaluated by Kappa and intraclass correlation coefficients.
Results: The percentage of completeness of LBCs ranged from 99.8%-100%. For the most
items, the agreement was excellent. However, the agreement was acceptable for marital
status, maternal education and newborn infants’ race/color, low for prenatal visits and
presence of birth defects, and very low for the number of deceased children.

Conclusion: The results showed that the municipality Sinasc is reliable for most of the
studied variables. Investments in training of the professionals are suggested in an attempt
to improve system capacity to support planning and implementation of health activities
for the benefit of maternal and child population.
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PALAVRAS-CHAVE
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Sistemas de informacao

Avaliacao das informac¢des das declaragdes de nascidos vivos do Sistema de
Informacao sobre Nascidos Vivos (Sinasc) em Campinas, Sdo Paulo, 2009

Resumo

Objetivo: Avaliar a completude e a confiabilidade dos dados do Sistema de Informacao sobre
Nascidos Vivos (Sinasc).

Métodos: Estudo transversal de analise da confiabilidade e completude dos dados do Sinasc,
realizado utilizando amostra de Declaracao de Nascido Vivo (DNVs) de 2009 dos partos ocor-
ridos em Campinas (SP). Agruparam-se os hospitais conforme a categoria de atendimento
(Sistema Unico de Satide - SUS, mistos ou privados), selecionaram-se 600 DNVs aleatoriamente
e realizou-se coleta de dados em DNVs-cdpia por consulta aos prontuarios de maes e recém-
-nascidos (RN) e por entrevistas telefonicas. Avaliou-se a completude das DNVs calculando-se o
percentual de campos em branco, e a concordancia, comparando-se as DNVs originais com as
copias. Para andlise das variaveis utilizaram-se Coeficiente Kappa e de Correlacao Intraclasses.
Resultados: O percentual de preenchimento das DNVs variou de 99,8% a 100%. Para a maioria
das variaveis a concordancia foi excelente. Entretanto, a concordancia foi moderada para
estado civil e escolaridade da mae e raga/cor do RN, foi fraca para consultas de pré-natal e
presenca de anomalias congénitas e muito fraca para nimero de filhos mortos.

Conclusdo: Os resultados mostram que o Sinasc no municipio é confiavel para a maioria das
variaveis. Sugerem-se investimentos em capacitacao dos profissionais, para que o sistema
subsidie o planejamento e a implementacao de acdes de salide em beneficio da populacdo
materno-infantil.

© 2014 Sociedade de Pediatria de Sao Paulo. Publicado por Elsevier Editora Ltda. Todos

os direitos reservados.

Introduction

One of the objectives of the Brazilian Unified Health System
(Sistema Unico de Salde - SUS) is the use of epidemiol-
ogy to establish priorities, allocate resources, and provide
programmatic guidance; thus, data is required to predict
changes in the risk patterns and to indicate relevant con-
trol measures. The Health Information Systems (Sistemas
de Informacao em Saude - SIS) are important tools used to
meet these goals.’

Among the several SIS, the Information System on
Live Births (Sistema de Informacao sobre Nascidos Vivos
- SINASC), which aims at obtaining the profile of births
nationwide, according to the variables considered impor-
tant from the epidemiological perspective, is critical.?
The creation of this SIS occurred in 1989, together with
the preparation of the official data collection tool, the
Certificate of Live Birth (Declaracao de Nascido Vivo - DNV).
Since 1994, the SINASC has been implemented throughout
the national territory, and the data are made available on
the website of the Department of SUS within two years,
at most, after collection.? Thus, it is possible to obtain an
epidemiological overview of the maternal and child health
status. This allows for the development of actions aimed at
health promotion, aiming at the development and welfare
of the individual in his/her entirety. This recognition also
favors the monitoring and evaluation of health programs,
particularly in regions with large socioeconomic inequali-
ties, as it occurs in Brazil.*

Since its creation, SINASC has been an important source
of data for several types of studies in the country. Some
state that the data on DNVs are reliable and complete,®
while others demonstrate, in addition to the lack of com-

pleteness, the existence of a significant percentage of
underreporting of birth registrations, as observed in cities
of Northeast Brazil, where, in a three-year period, 43.6% of
infant deaths did not correlate with DNVs.®

Recognizing that data quality is critical for the accurate
portrayal of reality and to plan and implement health pro-
grams for the maternal and child population, this study was
designed to assess the completeness and reliability of data
from SINASC in the city of Campinas, state of Sao Paulo,
Brazil.

Method

A cross-sectional study was conducted to analyze the reli-
ability and completeness of data from SINASC, using a sam-
ple of DNVs from 2009, related to children born to moth-
ers living in Campinas, whose births occurred in the city’s
hospitals.

The city of Campinas has approximately one million
inhabitants. It has a fully-managed health system, orga-
nized according to the principles and guidelines of SUS and
divided into five health districts. The system consists of 62
health centers (HCs) responsible for basic care, and several
medium- and high-complexity care services, either public,
insured, or contracted. The network of health establish-
ments, which performs 99.6% of births, consists of 11 hospi-
tals, of which two are university hospitals, where 13.9% and
17.6% of births occurs, respectively; a maternity hospital,
which performs 44.2% of births; and eight private hospitals,
with 24%. One of the university hospitals treats only moth-
ers from SUS, while the other provides care for both SUS
and private health insurance clients.’
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For data analysis, hospitals were grouped into A, B, C,
and D, according to the category of care. The selection of
DNVs was performed by stratified random sampling. Sample
size calculation considered the percentage of discordance
observed by Mishima et al® for the variable “number of pre-
natal consultations” (30.7%), with a margin of error of 4%
and 95% confidence. The authors calculated n=504 DNVs,
plus 20%, considering possible losses, which totaled 600
DNVs.? Taking into account the distribution of the percent-
age of births among the hospitals, a sample of 266 DNVs was
allocated to Hospital A, 84 to Hospital B, 106 to Hospital C,
and 144 to Hospital D.

The DNVs were assigned by drawing lots, which was per-
formed by a neutral investigator, who had no contact with the
field team. The original DNVs used in the study were made
available by the Municipal Health Secretariat of Campinas,
after signing the term of responsibility and confidentiality.

Data collection occurred from June 2011 to May 2012,
through completing a blank DNV form identical to the origi-
nal one, by students trained for the research, using data from
hospital records of mothers and their newborns, as well as
through telephone interviews with the mothers. Completion
was performed according to the instructions from the Manual
of Instructions for Completing the Certificate of Live Birth.
The phone numbers used in the interviews were recorded on
DNVs and records. At least three phone calls were made on
different days and times (morning, afternoon, and evening),
to exclude only those records whose phone numbers did not
exist, or when the mother was not found or refused to par-
ticipate in the study. When necessary, DNV replacement was
performed, following the previously defined randomization
criterion.

The gathering of data from the medical records was
performed successfully in all mentioned hospitals, except-
ing one, which did not allow the consultation of medical
records, making it impossible to analyze its data, on which
the gold standard depended.

When comparing the data, the following were considered
as the gold standard: the information obtained by telephone
interviews with mothers concerning maternal sociodemo-
graphic variables (age, marital status, education, occupa-
tion, number of live births, and stillbirths), the number of
prenatal consultations, delivery type, gender, and race/
ethnicity of the newborn. As for length of gestation, type
of pregnancy, birth weight, Apgar score at 1 and 5 minutes,
and the presence of congenital anomalies, the gold standard
was obtained by collecting data from the medical records of
mothers and newborns.

The variables were analyzed considering the standard-
ized groupings in DNVs, with the exception of “usual occu-
pation or field of activity”, which was dichotomized into
“paid occupation” (when the mother reported having paid
work outside the home) and “no occupation” (for students
and unemployed homemakers). Maternal age was calculated
from the date of birth of the mother, obtained in a tele-
phone interview. The category “common-law marriage” was
added to the variable “marital status”, as the classification
of this item is based on the legal marital status in DNVs.

Data were processed using the softwares SPSS, release
16.0 (SPSS Inc. - Chicago, Illionois, United States) and Epi-
Info release 6.04 (CDC - Atlanta, Georgia, United States).

The database consisted of information from the original
DNVs and those obtained from medical records and tele-
phone interviews. This database was checked for the exclu-
sion of possible typographic errors. For Hospital A, only
data from the original DNVs and from the interview were
recorded.

The kappa coefficient was used to assess agreement
between categorical variables (marital status, mother’s
education, occupation, number of live births and stillbirths,
length of gestation, type of pregnancy, number of prenatal
visits, type of birth, gender of the newborn, presence of
congenital anomalies, race/ethnicity, and Apgar score at
1 and 5 minutes) with a significance level of 95%. Kappa
between 0.81 and 1.00 was considered as almost perfect
agreement; excellent between, 0.61 and 0.80; moderate
between, 0.41 and 0.60; weak from, 0.21 to 0.40; and very
weak, <0.20.1°

The intraclass correlation coefficient (ICC) was used to
measure concordance of quantitative variables (mother’s
age and birth weight), using the two-way mixed effect
model."

The completeness of data on the DNVs was evaluated
by calculating the percentage of incompleteness (blank
fields), considering an excellent rate when less than 5% of
data were missing; good, 5% to 10%; regular, from 10% to
20%; poor, from 20% to 50%; and very poor, greater than
50%."* An a error of 0.05 was used in decision-making.

The study was approved by the Research Ethics Committee
of Faculdade de Ciéncias Médicas da Universidade Estadual
de Campinas, protocol No. 179/2011. As it was a telephone
interview, the need for the informed consent was waived
and replaced by verbal consent obtained and recorded dur-
ing the telephone contacts.

Results

The database used in the reliability analysis included 601
DNVs. Regarding the completeness of variables, there was a
low percentage of data left blank or ignored. For maternal
education, number of live births and stillbirths, gestation
length, number of prenatal consultations, Apgar 1 and 5
minutes, and the presence of congenital anomalies, the
percentage of completeness was 99.8%. Other variables
showed completeness of 100% (Table 1).

In the analysis of maternal sociodemographic variables,
excellent agreement was observed for mother’s occupa-
tion and number of living children; moderate, for marital
and educational status; and very poor, for number of dead
children (Table 2).

For the variables related to pregnancy, childbirth, and
the newborn, there was almost perfect agreement for type
of pregnancy, type of delivery, Apgar at 1 and 5 minutes,
and gender of the newborn. For the duration of pregnancy,
agreement was excellent, and for race/ethnicity, moder-
ate. However, for the number of prenatal visits and pres-
ence of congenital anomalies, agreement ratio was weak
(Table 3).

The measure of agreement for continuous variables
through the ICC showed great reliability for the mother’s
age (ICC=0.9984) and birth weight (ICC=0.994) (Table 4).
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Table 1 Completeness of the variables of Live Birth
Certificates in the Live Birth Information System (SINASC),
Campinas, Sao Paulo, 2009

Table 3  Correlation between the variables related to
pregnancy, childbirth, and the newborn of the Certificates
of Live Births of SINASC, Campinas, Sao Paulo, 2009

Variables Completeness (%) Variables Kappa 95% Cl p-value

Mother’s age 100 Duration of 0.74 0.64-0.83 <0.001

Marital status 100 gestation

Schooling 99.8 Type of pregnancy 0.91 0.80-1.01 <0.001

Occupation 100 No. of prenatal 0.25 0.18-0.32 <0.001

Number of living children 99.8 consultations

Number of dead children 99.8 Type of delivery 0.97 0.89-1.05 <0.001

Duration of gestation 99.8 Gender 0.97 0.89-1.05 <0.001

Type of pregnancy 100 Congenital 0.39 0.29-0.49 <0.001

Type of delivery 100 Abnormalities

Number of prenatal consultations 99.8 Ethnicity 0.43 0.36-0.50 <0.001

Newborn gender 100 Apgar 1s*minute 0.97 0.95-0.99 <0.001

Apgar 1st minute 99.8 Apgar 5" minute  0.96 0.92-0.99 <0.001

ésf?:i::?tth Lt 91%(? SINASC, Live Birth Information System (Sistema de Informacao
; y sobre Nascidos Vivos); 95% Cl, 95% confidence interval of kappa

Birth weight 100 coefficient; K, kappa coefficient

Presence of congenital abnormality 99.8

Source: SINASC. January to December, 2009: Campinas, SP,
Brazil

Table 2 Agreement between maternal demographic
variables of Live Birth Certificates of SINASC, Campinas,
Sao Paulo, 2009

Variables Kappa 95% ClI p-value
Marrital status 0.44 0.39-0.49 <0.001
Schooling 0.57 0.51-0.62 <0.001
Occupation 0.66 0.57-0.74 <0.001
No. of living 0.86 0.80-0.91 <0.001
children

No. of dead 0.12 0.07-0.17 <0.001
children

SINASC, Live Birth Information System (Sistema de Informacao
sobre Nascidos Vivos); 95% Cl, 95% confidence interval of kappa
coefficient

Discussion

Considering that SINASC is a source of data on maternal and
child populations of the utmost importance, many studies
have been conducted in Brazil and abroad aiming to assess
the reliability and completeness of the information con-
tained in declarations of live births."*' This study demon-
strated that SINASC coverage in Campinas is excellent since,
when comparing the number of live births reported by DNVs
with the population younger than a year, estimated by the
Brazilian Institute of Geography and Statistics (Instituto
Brasileiro de Geografia e Estatistica - IBGE) for 2009, it can
be verified that the proportion of SINASC agreement was
greater than 100%.'® As for completeness, it was observed
that the recording of most items on DNVs showed satisfac-
tory adherence.

Although many studies have assessed completeness by
grouping blank and ignored fields, in this study their evalua-
tion was carried out by calculating the percentage of blank
fields, as they reflect the lack of importance given to the
declaration and its consequent poor completion. As for the

Table 4 Agreement between the variables maternal age
and birth weight of Certificates of Live Births through the
SINASC ICC, Campinas, Sao Paulo, 2009

Variables ICC 95% Cl p-value
Maternal age 0.998 0.998-0.999 <0.001
Birth weight 0.994 0.993-0.995 <0.001

SINASC, Live Birth Information System (Sistema de Informacao
sobre Nascidos Vivos); ICC, intraclass correlation coefficient

ignored fields, they may represent lack of information in
the records or ignorance on the part of the companions
of the women.'>"7"® The excellent degree of completeness
observed in Campinas for all variables meets the trend indi-
cated by Barbuscia and Rodrigues-Junior," of increase in
quality of completion.

Several studies on the subject have also demonstrated
improved system coverage in different regions of the coun-
try.'®20 According to Costa and Frias,'® several causes are
mentioned for poor completion of DNVs, such as lack of
clarity in their instruction manual and the heterogeneity
of professionals responsible for this task. Considering the
results of the city, it can be assumed that the management
and hospital staffs have worked in line with the objectives of
SINASC, raising the awareness of health professionals about
the potential of this system as a source of information, and
the importance of correct and complete certificates.

In addition to great completeness, the agreement was
perfect for several variables (mother’s age and birth weight),
almost perfect (number of living children, type of pregnan-
cy and childbirth, newborn gender, and Apgar) or excellent
(mother’s occupation and gestation length), showing that it
is possible to conduct high reliability analyses based on this
information, such as making diagnoses, health surveillance
and monitoring of newborns, evaluation of health interven-
tions in maternal and child health, and knowledge of avail-
ability of services that perform deliveries, among others.

Regarding the marital status of the mother, there was
moderate agreement, similar to other studies, which showed
poor agreement for this variable.? It can be surmised that
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this distortion arises from the completion options, which do
not include the item “common law marriage” but only the
marital status that has legal connotation. The current version
of DNVs has included this option, which should contribute to
the reliable completion of this variable, and thus reflect the
real situation of family support. This is important, as the
absence of a partner is related to unfavorable outcomes,
such as lower adherence to prenatal care for adolescent and
adult pregnant women, and low birth weight.?'

Maternal education also showed moderate agreement,
unlike the results found in Maranhao, whose agreement
was weak, and those of Rio de Janeiro,? which showed good
reliability. It is possible that the difficulty in completing the
certificates determine these discrepant results, as the vari-
able is categorized by completed years of study, and not by
school periods, which may cause a bias. The most recent
version of the DNV is objective in relation to this variable, by
including the fields “schooling” and “last completed grade”,
making the interpretation easy between what the pregnant
woman answered and what should be completed.

It is believed that this new format will help increase the
reliability of the data, as studies have shown that maternal
education is related to negative outcomes for both maternal
and child health, such as higher parity, inadequate prenatal
care, higher risk of infant mortality, and low birth weight,
among others.?24

Another problem emphasized in relation to the correct
completion of DNVs concerns the variable race/ethnicity,
whose agreement was moderate. Romero and Cunha' also
observed a discrepancy between the proportion of Caucasian
and mixed-race children when comparing SINASC to the 2000
Census, and emphasized the lack of specification for the
completion of this variable. The study by Buscher et al®
observed differences between self-reported race and the
data on births published in the database in North Carolina
and stressed the need for greater clarity in relation to this
type of information, especially in populations with high eth-
nic diversity.

The study by Baumeister et al*® showed that, despite the
limited training of those responsible for completing birth
certificates, information on race and ethnicity showed
agreement with the self-reported race for groups that were
not Native American. This type of evaluation was not per-
formed in this study, but it is believed that the reliability of
this variable was compromised by the lack of clarity of the
instruction manual. This standardization should follow the
instructions of IBGE, which states that the Brazilian popula-
tion should be classified as white, black, Mixed-race, Asian
descendant, and Native Brazilian, based on the subjects’
personal perception of their race/ethnicity, and not the
interviewer’s.?”

The agreement of the variable “number of prenatal con-
sultations” was weak. It is known that prenatal care is essen-
tial to prevent adverse neonatal outcomes, and the correct
completion of this variable may contribute to the identifica-
tion of vulnerable groups.

Other studies have also shown problems in relation to the
completion of this field?® and point to the underutilization of
the prenatal medical care records, demonstrating the lack
of integration between systems of ambulatory and primary
healthcare with the hospitals’ information network.® That

would explain the result, even in areas with high rates of
prenatal care.?® Moreover, Theme-Filha et al?® pointed to a
difference in this variable agreement when the source of
comparison was the medical record or the interview with
the mother, showing that the DNV was completed based on
verbal information.

Data on the presence of congenital anomalies also
obtained poor agreement, as found in two other studies.
In the first, which compared data from birth certificates to
medical records, there was very poor agreement,” and in
the second, it was observed that more complex and unsus-
pected abnormalities had lower agreement, while those
most evident showed moderate to excellent agreement,
as they are more easily identified.? It was concluded that,
because there is no accurate diagnosis of complex abnormal-
ities in the immediate postpartum period, when the DNV is
usually completed, there is a great possibility of inadequate
recording of that field, thus contributing to lower safety in
the use of such data.

The number of dead children was the variable that showed
the worst outcome, with very poor agreement. According
to a study by Theme-Filha et al,?® the variables “number
of live births” and “number of dead children” showed low
completeness, but when these data were reported, they
showed excellent reliability. As this information was pres-
ent in most records, the authors explained the high rate of
lack of information due to lack of appreciation of this vari-
able. Because of their excellent completeness in Campinas,
it appears that the problem lies in the header “number of
previous stillbirths,” which creates a doubt for hospitals on
the information to be recorded, not specifying whether the
total number of earlier fetal losses must be declared, includ-
ing miscarriages.

Mello Jorge et al,* in a 1993 study, already demonstrat-
ed the poor recording of data related to maternal parity
and showed that the denomination of the variable was the
cause of its low reliability. Thus, greater clarity of forms and
instruction manuals regarding the completion of this vari-
able can clarify doubts and contribute to greater reliability
of this field.

The limitation of this study was the incapacity to per-
form a survey of medical records in one of the hospitals in
the city. However, it is believed that this has not affected
the results, as most of the variables were collected through
telephone interviews.

This study showed excellent completeness and good reli-
ability of SINASC in Campinas. Therefore, this information
system can be considered as a source of reliable data on
the maternal-child population in the municipality. This study
provides support improvement of the system, as well as
encourages investment in constant information qualifica-
tion, so that it remains a reliable tool for the health moni-
toring of the mother and child population and the planning
and implementation of actions aiming at the overall benefit
of this group.

Acknowledgements

The authors would like to thank the following collaborators:
Ana Paula Rigon Francischetti Garcia, Marta Regina Coelho



188

Gabriel GP et al.

Rabelo Lima, Aline Veronese, Paula Fernanda Lopes, Jéssica
de Sousa Ferreira, and Rafaela Rovigatti de Oliveira.

Conflicts of interest

The authors declare no conflicts of interest.

Funding

Ministério da Saude - Process n° 25000.072380/2010-95.

References

10.

1.

12.

13.

14.

15.

. Rouquayrol MZ, Filho NA. Epidemiologia e Satde. 6 ed. Rio de

Janeiro: Medsi; 2003.

. Mello Jorge MH, Laurenti R, Gotlieb SL. Quality analysis of

Brazilian vital statistics: the experience of implementing the SIM
and SINASC systems. Cienc Saude Coletiva 2007;12:643-54.

. Almeida MF, Alencar GP. Health information systems: system

management needs. Inf Epidemiol SuS 2000;9:241-9.

. Travassos C, Santos SM, Szwarcwald CL, Barcellos C, Montilla DE,

Bastos Fl et al. Variaveis sociais nos bancos de dados de interesse
para a area da saude. Rio de Janeiro: Editora Fiocruz; 2000.

. Silva GF, Pelloso SM. Profile of parturients and their newborn

babies receiving care in a university hospital in northwestern
Parana. Rev Esc Enf USP 2009;43:95-102.

. Da Silva CF, Leite AJ, de Almeida NM. Linkage between live birth

and infant death records in a municipality in Northeast Brazil:
quality of the information system. Cad Saude Publica
2009;25:1552-8.

. Brasil - Secretaria de Salde de Campinas [homepage on the

Internet]. Estrutura do SUS - Campinas [cited 2012 Dec 19].
Available from: http://2009.campinas.sp.gov.br/saude

. Mishima FC, Scochi CG, Ferro MA, de Lima RA, Costa IA.

Certificates of live birth: analysis of completion in the city of
Ribeirao Preto, Sao Paulo, Brazil. Cad Saude Publica 1999;15:387-
95.

. Lwaga SK, Lemeshow S. Sample size determination in health

studie. Geneva: WHO; 1991.

Dunn G. Design and analyses of reliability studies. Stat Methods
Med Res 1992;1:123-57.

Shrout PE, Fleiss JL. Intraclass correlation: uses in assessing
rater reliability. Psychol Bull 1979;86:420-8.

Romero DE, Cunha CB. Evaluation of quality of epidemiological
and demographic variables in the Live Births Information System,
2002. Cad Saude Publica 2007;23:701-14.

Northam S, Knapp TR. The reliability and validity of birth
certificates. J Obstet Gynecol Neonatal Nurs 2006;35:3-12.
Paiva NS, Coeli CM, Moreno AB, Guimaraes RM, de Camargo
Janior KR. Brazilian live birth information system: a review
study. Cien Saude Colet 2011;16 (Suppl 1):51211-20.

Zollinger TW, Przybylski MJ, Gamache RE. Reliability of Indiana
birth certificate data compared to medical records. Ann
Epidemiol 2006;16:1-10.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Brasil - Instituto Brasileiro de Geografia e Estatistica. Estudos e
Pesquisas. Informacao demografica e socioecondmica. Projecao
da populacao do Brasil por sexo e idade - 1980-2050. Rio de
Janeiro: IBGE; 2008.

Barbuscia DM, Rodrigues-Junior AL. Completeness of data on live
birth certificates and death certificates for early neonatal and
fetal deaths in the Ribeirao Preto Region, Sao Paulo State,
Brazil, 2000-2007. Cad Saude Publica 2011;27:1192-200.

Costa JM, de Frias PG. Evaluation of the completeness of
variables on birth certifi cates of residents in Pernambuco state,
Brazil, 1996 to 2005. Cad Saude Publica 2009;25:613-24.

Silva AA, Ribeiro VS, Borba Junior AF, Coimbra LC, da Silva RA.
Evaluation of data quality from the information system on live
births in 1997-1998. Rev Saude Publica 2001;35:508-14.

Theme Filha MM, Gama SG, Cunha CB, Leal MC. Reliability of
birth certificate data in Rio de Janeiro, Brazil, 1999-2001. Cad
Saude Publica 2004;20 (Suppl 1):583-91.

Leal MC, Gama SG, Campos MR, Cavalini LT, Garbayo LS, Brasil
CL et al. Factors associated with perinatal morbidity and
mortality in a sample of public and private maternity centers in
the city of Rio de Janeiro, 1999-2001. Cad Saude Publica
2004;20:20-33.

De Morais Neto OL, Barros MB. Risk factors for neonatal and
post-neonatal mortality in the Central-West region of Brazil:
linked use of life birth and infant death records. Cad Saude
Publica 2000;16:477-85.

Haidar FH, Oliveira UF, Nascimento LF. Maternal educational
level: correlation with obstetric indicator. Cad Saude Publica
2001;17:1025-9.

Guimaraes EA, Velasquez-Meléndez G. Low birth weight
determinants from the born alive national surveillance system in
italina, Minas Gerais. Rev Bras Saude Mater Infant 2002;2:283-
90.

Buescher PA, Gizlice Z, Jones-Vessey KA. Discrepancies between
published data on racial classification and self-reported race:
evidence from the 2002 North Carolina live birth records. Public
Health Reports 2005;120:393-8.

Baumeister L, Marchi K, Pearl M, Williams R, Braveman P. The
validity of information on “race” and “Hispanic ethnicity” in
California birth certificate data. Health Serv Res 2000;35:869-83.
Brasil Instituto Brasileiro de Geografia e Estatistica.
Caracteristicas étnico-raciais da populacdo. Um estudo das
categorias de classificacao de cor ou raca. Rio de Janeiro: IBGE;
2008.

Almeida SD, Barros MB. Equity and access to health care for
pregnant women in Campinas (SP), Brazil. Rev Panam Salud
Publica 2005;17:15-25.

Guerra FA, Llerena Jr JC, da Gama SG, Cunha CB, Theme Filha
MM. Reliability of birth defect data on birth certificates of Rio de
Janeiro, Brazil, 2004. Cad Saude Publica 2008;24:438-46.

Jorge MH, Gotlieb SL, Soboll ML, de Almeida MF, Latorre MdoR.
Evaluation of the information system on live-births and of the
use of its data in epidemiology and health statistics. Rev Saude
Publica 1993;27 (Suppl 6):1-46.



