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Abstract: Objective: To analyze the quality of data collected during prenatal care recorded in the Integrated Health Care Management
System (SIGA) of the Municipal Department of Health of Sdo Paulo from 2012 to 2020. Methods: Descriptive study using SIGA
data and the variables: maternal height (cm), weight (kg) measured throughout pregnancy, gestational age at prenatal consultation,
systolic (SBP) and diastolic (DBP) blood pressure (in mmHg), and body mass index (BMI) at the beginning of pregnancy (up to
8 weeks). Quality analysis was carried out by calculating the indicators: percentage of incompleteness and zero values of all variables
studied, percentage of implausible values for height, weight, BMI; preference for terminal digit of weight and height, and normality
of distributions. Results: The database of pregnant women made available for analysis included 8,046,608 records and 1,174,115
women. The percentage of incompleteness and zero values was low (<1%) in all original variables of the system. There are more
records at the end of pregnancy. For the four original variables of interest in the database (weight, height, SBP, DBP), there is a clear
preference for the terminal digit. The variables of interest did not present an approximately normal distribution during the evaluated
period. Conclusion: The quality analysis showed the need for improving the standardization of information collection and recording,
the rounding of measurements and the need for encouraging pregnant women to start prenatal care as soon as possible, in such a
way that it is important to invest in data quality, through educational resources for professionals who work in health care.
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INTRODUCTION

Recording administrative data collected in prenatal care
and childbirth can generate a large volume of information
about the provided services. These data, when adequately col-
lected, recorded and processed, can support managers in deci-
sion-making related to healthcare planning and surveillance’2.

The exploration of secondary databases for administra-
tive use, mainly from health information systems, can also
substantially contribute to the knowledge of local needs.
However, the use of these databases must be preceded
by understanding their limits, such as the lack of standard-
ization for collection and errors resulting from the lack of
consistency in data entry into the system. Furthermore, it
is necessary to know the population coverage to define its
representativeness. There are problems in both the quality
and type of information obtained; therefore, assessing the
completeness and quality of these data is necessary?.

In the municipality of Sao Paulo, a system for scheduling
appointments, controlling the waiting list and the number
of appointments per unit during prenatal care was created
in 2004. The Integrated Health Care Management System
(Sistema Integrado de Gestdo da Assisténcia a Saude - SIGA)
assists managers in organizing the referral and counter-re-
ferral system of healthcare services and hospitals that will
perform deliveries. In addition, it enables to characterize
pregnant women seen in the municipality; however, its use
has only been administrative in nature, and there has been
little or no use of the data for an epidemiological diagnosis.

Statistical analysis of datasets often encounters chal-
lenges such as incompleteness, zero values, and implau-
sibility. Incompleteness refers to the absence of data in
certain observations, which may compromise the integrity
of the analyses. Zero values can indicate different scenar-
ios, from the actual absence of occurrences to reporting
issues. Implausibility addresses values that are outside the
possible range or that do not make sense in the context of
the study. To evaluate the dissimilarity between data sets,
the index of dissimilarity is used, which quantifies the dif-
ferences between data patterns®. Studies>® show that in-
consistencies found in databases can harm the quality of
the information made available and the comprehensive
assessment of individuals.

SIGA was implemented in other municipalities in Brazil;
nevertheless, to date, there are no quality analyses of the
data generated in the municipality of Sdo Paulo. Therefore,
this study aimed to analyze the quality of data collected
from prenatal care and recorded in the SIGA of the Munic-
ipal Department of Health of the state of Sdo Paulo, Brazil,
between 2012 and 2020.

METHODS

This is a descriptive study using data from preg-
nant women registered in SIGA between 2012 and 2020.
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The data are collected during routine prenatal care and en-
tered into the system by professionals from the Healthcare
Services (Unidades Bdsicas de Satide - UBS). Overall, admin-
istrative employees type and collect information about us-
er's identification and appointment scheduling, and tech-
nicians (physicians, nurses, nutritionists) collect and type
other information regarding the provided care, for exam-
ple, weight, height, blood pressure, among others.

The resident population of the city of Sdo Paulo, in
2020, was estimated by the SEADE Foundation (Sistema
Estadual de Andlise de Dados - State System for Data Anal-
ysis) in 11,869,660 inhabitants®. In the city’s Brazilian Uni-
fied Health System (SUS), the units responsible for primary
health care totaled 469'° in 2020, with 85% UBS or Family
Healthcare Services and others, Healthcare Services/Out-
patient Medical Assistance (UBS/AMA). All of these units
feed SIGA with data on the provision of care in primary
health care and specialized outpatient clinics. In the pres-
ent study, data from one of the system’s modules, namely
SIGA/M3ae paulistana [Mother from Sdo Paulo], was ana-
lyzed, in which data from pregnant women who undergo
prenatal care at UBS are entered.

Among the SIGA variables, the following were con-
sidered for this analysis: maternal height (cm), weight
(kg) measured throughout pregnancy, gestational age (in
weeks) at the prenatal consultation, systolic blood pres-
sure (SBP) and diastolic blood pressure (DBP), in mmHg.
Two derived variables were created from these: the weight
measured at the beginning of pregnancy (up to 8 weeks),
as this is a variable that allows the calculation of gestational
weight gain, and the body mass index (BMI) at the begin-
ning of pregnancy (up to 8 weeks), calculated by dividing
the weight measured up to 8 weeks by the maternal height
(in meters) squared. BMI is used to diagnose maternal nu-
tritional status at the beginning of pregnancy™.

The analysis of the quality of the database was carried
out by calculating the following indicators: percentage of
incompleteness and zero values, percentage of implausi-
ble values, preference for the terminal digit, and normal-
ity of distributions. These indicators were adapted from
indicators used to assess the quality of anthropometric
data on children’2.

Incompleteness was defined as the percentage of in-
formation not filled in or zero values'. The degree of in-
completeness was defined according to the cutoff points
proposed by Romero and Cunha': incompleteness below
5% was considered excellent; from 5 to 9.9%, good; from
10 to 19.9%, regular; from 20 to 49.9%, poor; and 50% or
more, very poor.

Implausible values were defined differently for each
variable of interest, and, whenever possible, external ref-
erences were used. For maternal age, values below 10 and
above 55 years were considered implausible; this criterion
was used considering the age profile of the mother of live
births in Brazil'.
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For height and BMI, values below -5 Z-score and above
5 Z-score were considered implausible, and for weight,
values below -6 Z-score and above 6 Z-score'®. The World
Health Organization (WHO)'"” curves were used to define
the cutoff points.

For the purpose of a cutoff point for the distribution of
scores and greater similarity between the values of adults
and adolescents, the same curve was standardized, con-
sidering the age of 19 years for all adult pregnant women,
as there is no distribution curve for implausible values for
those over 19 years of age.

For SBP and DBP, Z-scores outside the range of -6 to 6
of the sampling distribution for each trimester of pregnan-
cy were considered implausible values.

The preference for terminal digits was evaluated using
graphs and by calculating the index of dissimilarity, ob-
tained using the formula (Equation 1):

Index of dissimilarity = Y abs (observed 1)
percentage - expected percentage) / 2

The index of dissimilarity can be interpreted as the
percentage of values that would need to be redistribut-
ed so that the distribution of the final digits of the vari-
able of interest is uniform (that is, without rounding).
Values above 20% indicate preference for terminal digit
and rounding to 0 or 52,

The kurtosis coefficient indicates the thickness of the
tails of the distribution compared to the normal distri-
bution. A normal distribution has a kurtosis coefficient
equal to zero. Positive values of kurtosis indicate that
the tails of the distribution are shorter than those of the
normal distribution, and negative values indicate longer
tails®. All analyses were performed in the R software ver-
sion 4.1.0".

This study is part of the research project entitled Como
tornar as interven¢ées no parto e seus desfechos mais visiveis
aos sistemas de informag¢do? ["How to make childbirth inter-
ventions and their outcomes more visible to information
systems?"] (project with funding already approved in the
Call for Data Science for Maternal and Child Health CNPg/
Bill & Melinda Gates Foundation/2020/2022), approved by
the Research Ethics Committee of the Municipal Depart-
ment of Health of Sdo Paulo, under number 4.829.5.

RESULTS

The SIGA database of pregnant women made avail-
able for analysis included 8,046,608 records and 1,174,115
women from 2012 to 2020. The number of records varied
by year of follow-up, with an increase in the number of con-
sultations registered in the system from 2015 onward and
a small reduction in 2018. This number remained stable
between the months and years of 2018 to 2020 (Supple-
mentary Figure 1).
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The percentage of incompleteness and zero values was
low (<1%) in all original variables of the system, deemed
as excellent™. Higher incompleteness values were ob-
served for the variables weight and BMI at the beginning
of pregnancy (75.69%) in 2012, considered very poor'.
We observed no variations in these percentages over the
years. For the variables weight and BMI at the beginning
of pregnancy, the percentage of incompleteness was high
throughout the period, exceeding 60% by 2017. A tenden-
cy to reduce the percentage of incompleteness in these
two variables over time was observed (for both variables,
75.69% in 2012 versus 49.93% in 2020). All registered wom-
en presented at least one weight and one height record.
The percentage of implausible Z-scores was also low across
all variables of interest (<0.5%), with relative stability over
time (Table 1 and Supplementary Figure 2).

Regarding the number of records (consultations) ac-
cording to gestational age, we observed that the largest
volume occurs at the end of pregnancy, especially in the
last trimester (from 27 weeks onward) (Supplementary
Figure 3). This pattern is repeated for all evaluated years,
and 3,885,165 (48.28%) records occurred between 27 and
40 weeks of gestation, in the period between 2012 and 2020.

For weight, height, SBP and DBP, there is a clear pref-
erence for terminal digit, that is, the measured values are
clearly rounded to 0 or 5 (Figure 1). This rounding pattern
is confirmed by the values observed for the index of dis-
similarity, which is greater than 20% for weight, SBP and
DBP, in all evaluated years (Table 2). For maternal height,
despite the frequency of values 0 and 5 being higher than
the frequency observed for other terminal digits (Figure 1),
the values for the index of dissimilarity remained close to
10% in the period (Table 2).

The variables of interest did not present an approxi-
mately normal distribution during the evaluated period.
Overall, the variables presented standard deviation val-
ues close to 1, with the lowest value observed for DBP in
2014 (0.752) and the highest for BMI at the beginning of
pregnancy, in 2020 (1.223). SBP and DBP showed left asym-
metry (negative) throughout the period, except for SBP in
2012. The other variables presented an asymmetry coeffi-
cient close to zero. All variables presented a kurtosis coeffi-
cient above 0; the lowest value was 2.95 (BMI at the begin-
ning of pregnancy) and the highest was 17.85 (DBP), which
indicates leptokurtic distribution (Table 3).

DISCUSSION

Studies on data quality in developing countries are lim-
ited?°. This study was the pioneer in qualifying the data col-
lected during prenatal care and recorded in SIGA. There is
no consensus regarding data quality assessment criteria?'.
In this study, we used percentage of incompleteness and
zero values, percentage of implausible values, preference
for terminal digit, and normality of distributions.
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Figure 1. Identification of preference for terminal digit in anthropometric variables: (A) weight during pregnancy
(kg); (B) maternal height (m); (C) systolic blood pressure (mmHg); and (D) diastolic blood pressure (mmHg) from
the pregnant women module of the Integrated Health Care Management System of the Municipal Department of
Health of Sao Paulo, 2012 to 2020.

Table 2. Index of dissimilarity for the variables of interest in the pregnant women module of the Integrated Health
Care Management System, municipality of Sdo Paulo, 2012 to 2020.

Variable of interest Total 2012 2013 2014 2015 2014 2017 2018 2017 2020
Weight during pregnancy 42.81 44.22 44.28 43.64 43.17 43.45 42.61 43.37 41.45 39.76
Maternal height 10.58 11.82 10.97 10.83 10.40 10.10 9.90 10.33 10.74 10.59
SBP 82.44 86.67 85.50 84.38 84.47 83.92 82.40 81.00 78.43 76.97
DBP 81.75 86.37 85.27 84.11 83.73 83.25 81.67 80.07 77.49 75.80

SBP: systolic blood pressure; DBP: diastolic blood pressure.

For the percentage of incompleteness, values classi-
fied as very poor were found in the variables initial weight
and initial BMI throughout the analyzed period. High in-
completeness values were also found in the study by
Romero and Cunha', who evaluated the quality of socio-
economic and demographic information, by Federative
Unit of the Brazilian Mortality Information System (Siste-
ma de Informacgbes sobre Mortalidade - SIM). However, the
percentage of incompleteness and zero values was low in
all of the system's original variables, considering, in this

epidemio.

regard, good quality data. A database must be complete
and reliable regarding its records®. When these data are
inconsistent, the reliability of the information is compro-
mised and false diagnoses about the health situation can
be established?:.

Regarding the preference for terminal digit, in this
study, there is a preference for the terminal digits 0 or
5 in the variables weight, height, SBP and DBP, similar
to the National Survey of Food and Child Nutrition (Es-
tudo Nacional de Alimentacéo e Nutricdo Infantil - ENANI)
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Table 3. Standard deviation, asymmetry measures and kurtosis of Z-scores of anthropometric variables of pregnant

women in the municipality of Sdo Paulo, 2012 to 2020.

Variable Statistics Total | 2012 | 2013 | 2014 | 2015 | 2014 | 2017 | 2018 | 2017 | 2020
Standard deviation | 0.996 | 0.986 | 0.983 | 0.986 | 0.990 | 0.990 | 0.998 | 1.001 | 1.006 | 1.002
Maternal height Asymmetry 011 | 012 | 011 | 042 | 0412 | 012 | 0412 | 012 | 012 | 0.2
Kurtosis 328 | 335 | 334 | 330 | 330 | 325 | 324 | 329 | 327 | 323
Standard deviation | 0.988 | 0.907 | 0.929 | 0.935 | 0.947 | 0.969 | 0.991 | 0.997 | 1.022 | 1.052
U EC [Nl e Asymmetry 098 | 1.09 | 1.05 | 1.05 | 1.01 | 096 | 097 | 093 | 093 | 0.89
pregnancy (up to 8 weeks)
Kurtosis 460 | 498 | 485 | 489 | 477 | 458 | 461 | 439 | 440 | 437
Standard deviation | 1.196 | 1.145 | 1.163 | 1.165 | 1.174 | 1.188 | 1.191 | 1.203 | 1.213 | 1.223
EGII X = I @ Asymmetry 003 | 014 | 011 | 0.09 | 006 | 002 | 0.04 | -0.01 | -0.03 | -0.08
pregnancy
Kurtosis 295 | 3.02 | 297 | 301 | 299 | 295 | 297 | 296 | 295 | 2.95
Standard deviation | 0.944 | 0.921 | 0.923 | 0.927 | 0.932 | 0.933 | 0.948 | 0.945 | 0.954 | 0.964
e Asymmetry 045 | 045 | 044 | 044 | 045 | 044 | 044 | 044 | 044 | 045
(distribution by trimester)
Kurtosis 437 | 419 | 420 | 434 | 448 | 436 | 437 | 438 | 445 | 435
Weight during pregnancy Standard deviation | 0.950 | 0.930 | 0.930 | 0.934 | 0.939 | 0.939 | 0.953 | 0.950 | 0.959 | 0.968
(distribution by gestational Asymmetry 0.45 0.45 0.44 0.44 0.44 0.44 0.44 0.44 0.48 0.45
wEE Kurtosis 437 | 414 | 419 | 429 | 448 | 437 | 439 | 444 | 443 | 435
Standard deviation | 0.941 | 0.778 | 0.849 | 0.929 | 0.912 | 0.890 | 0.922 | 0.963 | 0.986 | 1.038
Systolic blood pressure Asymmetry -1.92 | -0.71 -1.33 | -1.86 | -1.80 | -1.64 | -1.83 | -2.00 | -2.08 | -2.22
Kurtosis 13.01 | 971 | 11.84 | 12.94 | 13.01 | 12.68 | 12.92 | 13.08 | 12.99 | 12.75
Standard deviation | 0.967 | 0.752 | 0.859 | 1.011 | 0.928 | 0.878 | 0.948 | 0.977 | 1.051 | 1.060
Diastolic blood pressure Asymmetry -2.65 | -1.33 | -220 | -2.70 | -252 | -239 | -2.62 | -2.67 | -2.67 | -2.80
Kurtosis 17.10 | 14.49 | 17.27 | 16.38 | 17.32 | 17.85 | 17.32 | 17.11 | 15.95 | 16.01

BMI: body mass index.

of 2019'¢, which found a preference for terminal digit for
weight and height.

We found low percentages of implausible Z-score val-
ues in all studied variables (<0.5%), as can be seen in the
Supplementary Figure 2, remaining within the internation-
ally recommended range (1%)'.

According to the Brazilian Ministry of Health, preg-
nant women must have at least six prenatal consultations,
preferably one in the first trimester, two in the second tri-
mester, and three in the third trimester of pregnancy?:.
In this study, we show an increase in the number of pre-
natal consultation records over the period, but it is not
possible to know whether the number of consultations
actually increased or whether more records were made
in the system. The low percentage of consultation records
at the beginning of pregnancy is similar to the findings of
Domingues et al.?* and Kac et al."!, who show a high pro-
portion of Brazilian pregnant women starting prenatal care
after 12 weeks.

Weight measurement must be carried out at all prena-
tal consultations, and height must be measured at least
during the first consultation of pregnant women?. In the
SIGA data, we can observe that all women have at least
one weight and one height record during pregnancy. How-
ever, when evaluating weight information collected at the
beginning of pregnancy (up to 8 weeks), the percentage
of incompleteness is high throughout the evaluated peri-
od. The absence of weight recording at the beginning of

epidemio.

pregnancy is reflected in the BMI during the period, and
represents an important limitation for characterizing the
nutritional status of these individuals and using indicators
recommended by the Ministry of Health such as weight
gain during pregnancy. In this case, the use of weight at
the time of pregnancy diagnosis could be recommended,
as long as pregnant women were instructed to record their
weight at that time.

Pre-pregnancy BMI and weight gain during pregnancy
are related to fetal and neonatal development as well as
obstetric outcomes?’. Taking this into consideration, the
importance of collecting quality information during the
prenatal period is highlighted, contributing to more effec-
tive monitoring and obtaining more accurate and valuable
future indicators, aiming to improve public policies with
specific nutritional guidance for this group, improving preg-
nant women's access to less processed foods, with lower
fat, sodium and sugar content, as well as greater amounts
of vitamins and minerals?2,

We verified some limitations of the system (SIGA), such
as the gestational age being in weeks and not in days,
which reduces the precision of this datum, also as a result
of non-standard rounding®. Another limitation of the sys-
tem was the lack of standardization of collection. In the
municipality of S3o Paulo, the process of collecting pre-
natal data, as well as other data, takes place in more than
469'° units, and these data are entered by professionals
in charge in each unit. The in-service training of these
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professionals does not always meet their needs, some-
times resulting in inconsistent, non-standardized, and in-
complete data®'. In the case of the weight and height of
pregnant women, both the measurement techniques and
the recording may be incorrect, hence the importance of
providing instruments to the involved professionals and
returning the data for analysis to the units responsible for
collecting and typing them.

This study is the first to use SIGA data, which makes it
unprecedented and extremely important for managers'
knowledge of data from maternity wards and UBS in their
territory. Despite this important positive aspect, the pres-
ent study have some limitations, such as the use of quality
indicators adapted from those used for children, as there
are no specific indicators for pregnant women.

The analyses carried out in this study enabled to show
the need for an improvement in the standardization of
the collection and recording of information, for example,
stipulating clear rules for rounding measurements for
greater precision. Another important aspect is the need to
encourage pregnant women to start prenatal care as soon
as possible, be properly informed and actively partici-
pate in monitoring their personal health indicators (such
as weight, blood glucose and blood pressure) as well as
monitoring and improving the quality of these data in ser-
vice records.

Improving the SIGA database data would result in an
improvement in data quality, enabling to expand its use
for calculating indicators and to monitor public policies
aimed at pregnant women. In this sense, it is extreme-
ly important to invest in the quality of data, through ed-
ucational resources for those responsible for filling in the
data®. The regular dissemination and use of SIGA prenatal
information should be encouraged, as it is valuable for ep-
idemiological analyses and can contribute to improving its
quality'. Moreover, we highlight the importance of evalu-
ating the quality of the SIGA database, as it can be linked,
for example, with the live birth database, SINASC (Sistema
de Informacgéo sobre Nascidos Vivos - Brazilian Live Birth In-
formation System), to analyze outcomes in relation to the
baby, the mother, and the delivery condition.

REFERENCES

1. Lima CRA, Schramm JMA, Coeli CM, Silva MEM. Review
of data quality dimensions and applied methods in the
evaluation of health information systems. Cad Saude
Publica 2009; 25(10): 2095-109. https://doi.org/10.1590/
s0102-311x2009001000002

2. Organizacién Panamericana de la Salud. Indicadores de
salud: elementos basicos para el analisis de la situacion
de salud. Boletin Epidemioldgico; 20071; 22(4)

3. Belo KO, Drumond Jr M. Funcionamento da aten¢ao primaria
e acesso a atencdo especializada. Dados secundarios:
processo de constru¢do, analise e triangulacdo. In: Castro

epidemio.

https://doi.org/10.1590/1980-549720230051

CP, Campos GWS, Fernandes JA, editors. Aten¢do Primaria e
Atencdo Especializada no SUS: andlise das redes de cuidado
em grandes cidades brasileiras. Sdo Paulo: Hucitec; 2021.
p. 24-5.

4. Cunha G, Martins MR, Sousa RS, Oliveira FF. Estatistica
aplicada as ciéncias e tecnologias da saude. Lisboa: Lidel;
2007.

5. Borges RC, Santos SLV, Lucena FN, Bachion MM. Seguranca
da informacdo: realidades na aten¢do primaria em uma
metrépole brasileira. ] Health Inform 2023; 15(Especial).
https://doi.org/10.59681/2175-4411.v15.iEspecial.2023.1111

6. AraujoYB, Rezende LCM, Queiroga MMD, Santos SR. Sistemas
de Informacdo em Saude: inconsisténcias de informacdes
no contexto da Atencdo Primdaria. ] Health Inform. 2016; 8:
164-70

7. Digiacomo M, Davidson PM, Taylor KP, Smith JS, Dimer L, Ali
M, et al. Health information system linkage and coordination
are critical for increasing access to secondary prevention
in Aboriginal health: a qualitative study. Qual Prim Care.
2010;18(1):17-26. PMID: 20359409

8. Silva MGP, Almeida GRP, Cabral DD, Paixdo B, Morais IS,
Carraro LZ, etal. 11° Congresso Brasileiro de Epidemiologia-
Epidemiologia, Democracia e Saude: Conhecimentos e
Ac¢Oes para Equidade. In: Projeto Sisvan-Quali: Avaliagdo da
Qualidade dos Dados do Estado do Rio de Janeiro; 2021

9. Governo do Estado de S&o Paulo. Fundacdo Sistema Estadual
de Anédlise de Dados. Portal de Estatisticas do Estado de
Sao Paulo. Pesquisas em andamento [Internet]. [cited on
Sept. 28, 2023]. Available at: http://produtos.seade.gov.br/
produtos/projpop/

10. Prefeitura da Cidade de Sdo Paulo. Estabelecimentos e
servicos de saude [Internet]. [cited on Sept. 28, 2023].
Available at: https://www.prefeitura.sp.gov.br/cidade/
secretarias/saude/epidemiologia_e_informacao/informacoes_
assistenciais/index.php?p=30566

11.Kac G, Carilho TRB, Rasmussen KM, Reichenheim ME, Farias
DR, Hutcheon JA, et al. Gestational weight gain charts:
results from the Brazilian Maternal and Child Nutrition
Consortium. Am J Clin Nutr 2021; 113(5): 1351-60. https://
doi.org/10.1093/ajcn/ngaa402

12. World Health Organization. United Nations Children’s Fund.
Recommendations for data collection, analysis and reporting
on anthropometric indicators in children under 5 years old.
Geneva: World Health Organization; 2019

13. Romero DE, Cunha CB. Evaluation of quality of epidemiological
and demographic variables in the Live Births Information
System, 2002. Cad Saude Publica 2007; 23(3): 701-14.
https://doi.org/10.1590/50102-311x2007000300028

14.Romero DE, Cunha CB. Avaliacdo da qualidade das variaveis
socio-econdmicas e demograficas dos obitos de criangas
menores de um ano registrados no Sistema de Informacdes
sobre Mortalidade do Brasil (1996/2001). Cad Saude
Publica 2006; 22(3): 673-81. https://doi.org/10.1590/
S0102-311X2006000300022

Analysis of the quality of prenatal data for pregnant women. Rev Bras Epidemiol. 2023; 26: €230051 7


http://www.scielo.br/rbepid
https://doi.org/10.1590/1980-549720230051
https://doi.org/10.1590/s0102-311x2009001000002
https://doi.org/10.1590/s0102-311x2009001000002
https://doi.org/10.59681/2175-4411.v15.iEspecial.2023.1111
http://produtos.seade.gov.br/produtos/projpop/
http://produtos.seade.gov.br/produtos/projpop/
https://www.prefeitura.sp.gov.br/cidade/secretarias/saude/epidemiologia_e_informacao/informacoes_assistenciais/index.php?p=30566
https://www.prefeitura.sp.gov.br/cidade/secretarias/saude/epidemiologia_e_informacao/informacoes_assistenciais/index.php?p=30566
https://www.prefeitura.sp.gov.br/cidade/secretarias/saude/epidemiologia_e_informacao/informacoes_assistenciais/index.php?p=30566
https://doi.org/10.1093/ajcn/nqaa402
https://doi.org/10.1093/ajcn/nqaa402
https://doi.org/10.1590/S0102-311x2007000300028
https://doi.org/10.1590/S0102-311X2006000300022
https://doi.org/10.1590/S0102-311X2006000300022

www.scielo.br/rbepid

15.

16.

17.

18.

19.

20.

21.

22.

23.

Brasil. Ministério da Saude. Coordenacdo-Geral de
Informac8es e Andlises Epidemioldgicas. Secretaria de
Vigilancia em Salde. Nascidos vivos - Brasil [Internet]. 2023
[cited onJune 29, 2023]. Available at: http://tabnet.datasus.
gov.br/cgi/tabcgi.exe?sinasc/cnv/nvuf.def

Universidade Federal do Rio de Janeiro. Aspectos
metodoldgicos: descricdo geral do estudo 1: ENANI 2019
[Internet]. 2021 [cited on June 30, 2023]. Rio de Janeiro:
UFRJ; 2021. Available at: https://enani.nutricao.ufrj.br/
wp-content/uploads/2021/08/Relatoriol_ENANI-2019_
Aspectos-Metodolo%CC%81gicos.pdf

World Health Organization. WHO child growth standards:
length/height-for-age, weight-for-age, weight-for-length,
weight-for-height and body mass index-for-age: methods
and development. Geneva: WHO; 2006

Pearson K. “Das Fehlergesetz und Seine Verallgemeinerungen
Durch Fechner und Pearson.” A Rejoinder. Biometrika 1905;
4(1/2): 169-212

R Core Team. R: A language and environment for statistical
computing. Vienna: R Foundation for Statistical Computing;
2021.

Lim YMF, Yusof M, Sivasampu S. Assessing primary care
data quality. Int ] Health Care Qual Assur 2018; 31(3):203-
13. https://doi.org/10.1108/IJHCQA-08-2016-0111

Thiru K, Hassey A, Sullivan F. Systematic review of scope
and quality of electronic patient record data in primary
care. BMJ 2003; 326(7398): 1070. https://doi.org/10.1136/
bmj.326.7398.1070

Macente LB, Zandonade E. Avaliagdo da completude do
sistema de informagdo sobre mortalidade por suicidio na
regido Sudeste, Brasil, no periodo de 1996 a 2007. ] Bras
Psiquiatr 2010; 59(3): 173-81. https://doi.org/10.1590/
S0047-20852010000300002

Costa JMBS, Frias PG. Avaliacdo da completitude das
varidveis da declaracdo de obitos de menores de um ano
residentes em Pernambuco, 1997-2005. Ciénc Saude
Coletiva 2011; 16(suppl 1): 1267-74. https://doi.org/10.1590/
$1413-81232011000700059

24. Brasil. Ministério da Salde. Secretaria de Aten¢do a Salde.

epidemio.

Departamento de A¢des Programaticas Estratégicas.

25.

26.

27.

28.

29.

30.

31.

32.

https://doi.org/10.1590/1980-549720230051

Area Técnica de Saude da Mulher. Pré-natal e puerpério:
atencdo qualificada e humanizada. Brasilia: Ministério da
Saude; 2005.

Domingues RMSM, Hartz ZMA, Dias MAB, Leal MC.
Adequacy of prenatal care in the National Health
System in the city of Rio de Janeiro, Brazil. Cad Saude
Publica 2012; 28(3): 425-37. https://doi.org/10.1590/
s0102-311x2012000300003

Brasil. Ministério da Saude. Secretaria de Atencao a Saude.
Departamento de Atenc¢do Basica. Atencdo ao pré-natal de
baixo risco. Brasilia: Ministério da Saude; 2012

Rovira MC, Bard AM, Guiu NB, Mesa LT, Heredia CL, Pérez
SP, et al. The influence of obesity and diet quality on fetal
growth and perinatal outcome. Nutr Hosp 2022; 39(6):1205-
11. https://doi.org/10.20960/nh.04076

Malta MB, Gomes CB, Barros AJD, Baraldi LG, Takito MY,
Benicio MHDA, et al. Effectiveness of an intervention focusing
on diet and walking during pregnancy in the primary health
care service. Cad Saude Publica 2021; 37(5): e00010320.
https://doi.org/10.1590/0102-311x00010320

Gomes CB, Vasconcelos LG, Cintra RMGC, Dias
LCGD, Carvalhaes MABL. H&bitos alimentares das
gestantes brasileiras: revisdo integrativa da literatura.
Ciénc Saude Colet 2019; 24(6): 2293-306. https://doi.
org/10.1590/1413-81232018246.14702017

Diniz CSG, Reis-Queiroz J, Kawai CA, Queiroz MR, Bonilha
EA, Niy DY, et al. Dias potenciais de gravidez perdidos:
uma medida inovadora da idade gestacional. Rev
Saude Publica 2020; 54: 88. https://doi.org/10.11606/
s1518-8787.2020054002098

Drumond EF, Machado (J, Vasconcelos MR, Franca E.
Utilizagcdo de dados secundarios do SIM, Sinasc e SIH na
producdo cientifica brasileira de 1990 a 2006. Rev Bras
Estud Popul 2009;26(1):7-19. https://doi.org/10.1590/
S0102-30982009000100002

Chaves MMP, Miranda JL. Sistemas de Informagdo em
Saude: desafios encontrados durante a operacionaliza¢do
e compartilhamento de dados. Revista Eletronica Acervo
Saude 2023; 23(3): e11712. https://doi.org/10.25248/reas.
e11712.2023

Analysis of the quality of prenatal data for pregnant women. Rev Bras Epidemiol. 2023; 26: 230051 8


http://www.scielo.br/rbepid
https://doi.org/10.1590/1980-549720230051
http://tabnet.datasus.gov.br/cgi/tabcgi.exe?sinasc/cnv/nvuf.def
http://tabnet.datasus.gov.br/cgi/tabcgi.exe?sinasc/cnv/nvuf.def
https://enani.nutricao.ufrj.br/wp-content/uploads/2021/08/Relatorio1_ENANI-2019_Aspectos-Metodolo%CC%81gicos.pdf
https://enani.nutricao.ufrj.br/wp-content/uploads/2021/08/Relatorio1_ENANI-2019_Aspectos-Metodolo%CC%81gicos.pdf
https://enani.nutricao.ufrj.br/wp-content/uploads/2021/08/Relatorio1_ENANI-2019_Aspectos-Metodolo%CC%81gicos.pdf
https://doi.org/10.1108/IJHCQA-08-2016-0111
https://doi.org/10.1136/bmj.326.7398.1070
https://doi.org/10.1136/bmj.326.7398.1070
https://doi.org/10.1590/S0047-20852010000300002
https://doi.org/10.1590/S0047-20852010000300002
https://doi.org/10.1590/S1413-81232011000700059
https://doi.org/10.1590/S1413-81232011000700059
https://doi.org/10.1590/s0102-311x2012000300003
https://doi.org/10.1590/s0102-311x2012000300003
https://doi.org/10.20960/nh.04076
https://doi.org/10.1590/0102-311x00010320
https://doi.org/10.1590/1413-81232018246.14702017
https://doi.org/10.1590/1413-81232018246.14702017
https://doi.org/10.11606/s1518-8787.2020054002098
https://doi.org/10.11606/s1518-8787.2020054002098
https://doi.org/10.1590/S0102-30982009000100002
https://doi.org/10.1590/S0102-30982009000100002
https://doi.org/10.25248/reas.e11712.2023
https://doi.org/10.25248/reas.e11712.2023

www.scielo.br/rbepid https://doi.org/10.1590/1980-549720230051

Objetivo: Analisar a qualidade dos dados coletados no acompanhamento pré-natal registrados no Sistema Integrado de Gestdo da
Assisténcia a Satde (SIGA) da Secretaria Municipal de Saude de Sao Paulo de 2012 a 2020. Métodos: Estudo descritivo utilizando dados
do SIGA e as variaveis: altura materna (cm), peso (kg) medido ao longo da gestacao, idade gestacional na consulta pré-natal, pressdo
arterial (em mmHg) sistdlica (PAS) e diastdlica (PAD), e indice de massa corporal (IMC) no inicio da gestagdo (até 8 semanas). A andlise da
qualidade foi realizada por meio do célculo dos indicadores: percentual de incompletude e valores zero de todas as variaveis estudadas,
percentual de valores implausiveis de estatura, peso, IMC; preferéncia por digito terminal do peso e estatura, e normalidade das
distribuicdes. Resultados: Base de dados de gestantes disponibilizada para andlise inclufa 8.046.608 registros e 1.174.115 mulheres.
O percentual de incompletude e valores zeros foi baixo (<1%) em todas as variaveis originais do sistema. Existe maior nimero de registros
ao final da gestacdo. Para as quatro variaveis de interesse originais do banco de dados (peso, altura, PAS, PAD), existe clara preferéncia
por digito terminal. As varidveis de interesse ndo apresentaram distribuicdo aproximadamente normal durante o periodo avaliado.
Conclusao: A analise da qualidade mostrou necessidade de melhoria na padronizagdo da coleta e do registro das informagdes, no
arredondamento das medidas e na necessidade de incentivar as gestantes a iniciar o pré-natal o quanto antes; por isso, € importante
investir na qualidade do dado, por meio de recursos educativos para profissionais que atuam na assisténcia.

Palavras-chave: Atencdo a salde. Sistemas de dados. Gestantes. Indicadores de qualidade em assisténcia a saude.
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