REUFSM

REVISTA DE EMFERMAGEM DA UESM SSN 21797692

OPEN (-} ACCESS

Rev. Enferm. UFSM, v.13, 53, p.1-14, 2023 + ¢
Submissao: 8/4/2023 « Aprovagdo: 11/23/2023 * Publicagdo: 12/14/2023

Artigo original

Maternal and neonatal factors associated with congenital anomalies*
Fatores maternos e neonatais associados as anomalias congénitas

Factores maternos y neonatales asociados a anomalias congénitas

Franciela Delazeri Carlotto ' ©, Rafael Cerva Melo ' ®, Deise Lisboa Riquinho ' ®

'Universidade Federal do Rio Grande do Sul. Porto Alegre, RS, Brasil

* Extracted from the final paper "Matemal and neonatal factors associated with congenital anomalies in the state of Rio Grande do Sul,
Brazil", Bachelor of Nursing, Federal University of Rio Grande do Sul, 2020.

Abstract

Objective: to analyze maternal and neonatal factors associated with congenital anomalies in the state of
Rio Grande do Sul. Method: cross-sectional study with secondary data. The sample consisted of 5,830 live
births between 2012 and 2015. Maternal and neonatal variables that described demographic and health
aspects were analyzed. Descriptive and inferential statistics were applied. Results: the occurrence of
congenital anomalies was present in 0.8% of live births and the most frequent were related to the
musculoskeletal, circulatory and genitourinary systems. There was a significant statistical association
between mothers with children with a history of previous stillbirth, prematurity and a lower Apgar score in
the 5th minute with the occurrence of anomalies. Conclusion: the study analyzed maternal and neonatal
factors associated with congenital anomalies, demonstrating the groups at highest risk for congenital
anomalies. The importance of providing access to prenatal care is highlighted, considering the living and
working conditions of the pregnant woman.

Descriptors: Congenital Abnormalities; Congenital, Hereditary, and Neonatal Diseases and Abnormalities;
Maternal and Child Health; Infant Mortality; Risk Factors

Resumo

Objetivo: analisar os fatores maternos e neonatais associados as anomalias congénitas no estado do Rio
Grande do Sul. Método: estudo transversal com dados secundarios. A amostra foi composta por 5.830
nascidos vivos entre 2012 a 2015. Foram analisadas variaveis maternas e neonatais que descreviam
aspectos demograficos e de salde. Aplicou-se estatistica descritiva e inferencial. Resultados: a ocorréncia
de anomalias congénitas esteve presente em 0,8% dos nascidos vivos e as mais frequentes foram
relacionadas ao sistema osteomuscular, circulatério e geniturindrio. Houve associacdo estatistica

@ Article published by Revista de Enfermagem of UFSM under the CC BY license.


https://doi.org/10.5902/2179769284591
https://orcid.org/0000-0003-4187-0603
https://orcid.org/0000-0002-0525-0741
https://orcid.org/0000-0002-6604-8985

2 | Maternal and neonatal factors associated with congenital anomalies

significativa entre mdes com filhos com histérico de natimortalidade prévia, prematuridade e menor
indice de Apgar no 5° minuto com a ocorréncia de anomalias. Conclusdo: o estudo analisou os fatores
maternos e neonatais associados as anomalias congénitas, demonstrando 0s grupos com maior risco
para as anomalias congénitas. Ressalta-se a importancia de proporcionar acesso aos cuidados pré-natais,
considerando as condicbes de vida e trabalho da gestante.

Descritores: Anormalidades Congénitas; Doencas e Anormalidades Congénitas, Hereditarias e Neonatais;
Saude Materno-Infantil; Mortalidade Infantil; Fatores de risco

Resumen

Objetivo: analizar factores maternos y neonatales asociados a anomalias congénitas en el estado de Rio
Grande do Sul. Método: estudio transversal con datos secundarios. La muestra estuvo compuesta por
5.830 nacidos vivos entre 2012 y 2015. Se analizaron variables maternas y neonatales que describieron
aspectos demograficos y de salud. Se aplicd estadistica descriptiva e inferencial. Resultados: la aparicién
de anomalias congénitas estuvo presente en el 0,8% de los nacidos vivos y las mas frecuentes estuvieron
relacionadas con los sistemas musculoesquelético, circulatorio y genitourinario. Hubo asociacion
estadistica significativa entre madres con hijos con antecedentes de muerte fetal previa, prematuridad y
menor puntaje de Apgar en el 5.° minuto con la aparicion de anomalias. Conclusién: el estudio analizd
factores maternos y neonatales asociados a anomalias congénitas, demostrando los grupos de mayor
riesgo para anomalias congénitas. Se destaca la importancia de brindar acceso a la atencién prenatal,
considerando las condiciones de vida y trabajo de la gestante.

Descriptores: Anomalias Congénitas; Enfermedades y Anomalias Neonatales Congénitas y Hereditarias;
Salud Materno-Infantil; Mortalidad Infantil; Factores de Riesgo

Introduction

Congenital anomalies (CA) are an important factor in the global increase in infant
mortality,’ being the second leading cause of death of newborns and children in the Americas.?
In Brazil, between 2010 and 2021, the prevalence of CA was 0,8%.3 This data may demonstrate
underreporting of condition due to failures in filling out the form of underdiagnosis.*

CAs are structural or functional alterations that originate in uterine life and can be
classified as malformations, dysplasias, deformations and disruptions. They occur through
sequences, association or as a syndrome.* The development of CA during pregnancy has a
multifactorial origin, including viral infections, genectic alterations, environmental and
teratogenic factores,” and are visible at birth or manifest afterwards.®

Brazil has an uneven distribution of CA rates in each Federation Unit. The priority types
of anomalies for surveillance at birth are neural tube defects, microcephaly, congenital heart

defects, oral clefts, genital organ defects, limb defects, abdominal wall defects and Down
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syndrome.? Rio Grande do Sul (RS), in turn, has the second highest prevalence of CA related to
the circulatory system.*

Regarding maternal factors associated with CA, a history of miscarriages and stillbirths
may represent conditions that causing the occurrence of anomalies.” A study carried out in a
rural community in India® described that women who had suffered previous miscarriages were
four times more likely to have children with CA. Despite its importance for clinical practice, the
relationship between previous stillbirths is a poorly documented alarm factor.

Other associated factors described in the literature are: history of congenital
malformations,®® age,’ skin color, folic acid supplementation and tobacco use.> Neonatal factors
associated with CA include: prematurity, male gender and Apgar score below 7."%"" Studies
indicate that exposure to pesticides in the preconception period or during pregnancy may also
be associated with the appearance of anomalies.'*"?

Given this, Brazilian and global public policies should prioritize scientific evidence on CA
and its associated factors, in order to offer guidance to health professionals, with a view to
possible interventions in the gestational and preconception period. This way, the health team
can also be able to welcome and understand the family in cases of CA, situations that generate
fear and impact those who receive the news."

Thus, considering the high infant mortality rate caused by CA and the impact on the
family's life course, the aim of this study was to analyze maternal and neonatal factors

associated with congenital anomalies in the state of RS.

Método

This is a cross-sectional study’ based on secondary data available from the Live Birth
Certificate (DNV). The population was made up of mothers and live births from 2012 to 2015
(Table 1) in the state of Rio Grande do Sul. This time period was delimited from 2012 because in

2011 there was a change in the DNV regarding the CA field.™

Table 1 - Incidence of congenital anomalies in the state of Rio Grande do Sul between 2012 and
2015.

Year Total Births RS Congenital anomaly
N %
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2012 138.941 1413 1,01
2013 141.350 1.382 0,97
2014 143.315 1.234 0,86
2015 148.359 1.262 0,85
Total 571.965 5.291

Source: DATASUS, 2020.

The sample size was based on data from DATASUS, considering a 95% confidence level,
an estimated CA incidence of 1% and a margin of error of 0.3%, obtaining a minimum of 5,830
live births, out of a total of 571,965 births. The DNVs from 2012 to 2015 were included, which is
justified due to the period used by the service to qualify and release the data, and 67,565 DNVs
were excluded if they contained any unfilled fields relating to the variables studied, with the
occupation variable being highlighted for being unfilled.

Data was collected from the DNVs requested from SINASC, in a previously constructed
database. The following maternal variables were considered: education, occupation, age,
race/color, gestational trimester when prenatal care began, number of prenatal care visits, type
of pregnancy, gestational age, type of delivery, number of previous pregnancies, number of
children and number of dead/aborted children. The neonatal variables were: gender, type of
congenital anomaly and Apgar score in the 1st and 5th minutes of life.

The data of interest was entered and stored in an Excel® spreadsheet, validated and
then transferred to the Statistical Package for the Social Sciences (SPSS) for Windows version
21.0 for statistical analysis.

Quantitative variables were described by mean and standard deviation or median and
interquartile range and categorical variables by absolute and relative frequencies. Pearson's chi-
square or Fisher's exact tests were used to assess the association between categorical variables.
In the case of polytomous variables, the analysis of adjusted residuals was used to locate
significant associations. The Student's t-test was used to compare means. In the event of
asymmetry, the Mann-Whitney test was applied. To control for confounding factors, the
multivariate Poisson regression model was used. The criterion for entering the variable in the

multivariate model was that it had a p-value of <0.20 in the bivariate analysis and for remaining
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in the final model was that the variable had a p-value of <0.10. A significance level of 5% (p<0.05)
was adopted. The Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE) checklist was used.

Developed during 2020, the research follows the ethical standards required by
Resolutions 466/2012, 510/2016 and 580/2018 of the Ministry of Health. The study is part of the
larger project entitled "Exposure to Pesticides and Perinatal Outcomes in the State of Rio
Grande do Sul", awarded by MCTIC-CNPq Universal Call No. 28/2018, approved by the Research
Ethics Committee of the Federal University of Rio Grande do Sul, on July 5, 2018, under the
number 84275318.4.0000.5347, and of the School of Public Health of Rio Grande do Sul, on
August 8, 2018, under the number 84275318.4.3001.5312.

Resultados

From the sample of n=5830 live births, the incidence of CA was 0.8% (n=49), 61.2%
(n=30) were male and 38.8% (n=19) were premature. With regard to maternal variables in cases
of CA, the average age was 26.8 years and 57.1% (n=28) reported having between 8 and 11
years of schooling. In addition, 77.6% (n=38) had a caesarean section as their mode of birth. As
for maternal occupation, there was no statistical association with CA (p>0.05). The maternal and

neonatal variables are described in Tables 2 and 3.

Table 2 - Characterization of the sample according to maternal variables. Porto Alegre, RS, 2020.
N=5830.

Variables Total sample With congenital No congenital p
anomaly anomaly
(n=5830; 100%)
(n=49; 0,8%) (n=5781; 99,2%)
Mother's age (years) - 26,8+6,7 264 +6,5 26,8 +6,7 0,709
mean = SD
Mother's race/color - n 0,140
(%)
White 4679 (81,9) 39(79,6) 4640 (81,9)
Black 436 (7,6) 8(16,3) 428 (7,6)
Yellow 10(0,2) 0(0,0) 10(0,2)
Brown 559 (9,8) 2(4,1) 557 (9,8)
Indigenous 30(0,5) 0(0,0) 30(0,5)
Mother's occupation - n 1,000
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(%)
Agriculture 324 (5,6)
Non-agriculture 5506 (94,4)

Number of children- median 1(0-1)
(P25-P75)

Stillbirths - n(%)
Yes 922 (16,4)
No 4702 (83,6)

Mother's schooling -

n(%)

None 14(0,2)

1 to 3 years 140 (24)
4to 7 years 1392 (24,0)
8to 11 years 3145 (54,1)
12 and more 1120(19,3)

Pregnancy - n(%)

Unique 5692 (97,6)
Double/Triple or more 138(24)
Trimester of pregnancy

when prenatal care
began - n (%)

1° 4483 (79,9)
2° 1019(17,9)
3° 180 (3,2)

Route of birth - n(%)

Vaginal 2322 (39,8)
Cesarean section 3507 (60,2)
Number of prenatal

consultations - n(%)

None 116 (2,0)
1to3 353(6,1)
4t06 1140 (19,6)
7 and more 4198 (72,3)

Gestational age at birth -

n(%)

<22 weeks 2(0,0)

22 to 27 weeks 20(0,3)

28 to 31 weeks 64 (1,1)
32to 36 weeks 629(10,9)
37 to 41 weeks 4944 (85,8)

Sex of baby - n(%)
Male 3029 (52,0)

14 (28,6)
35(714)

0(0,0)
3(6,1)
10 (20,4)
28(57,1)
8(163)

44 (89,8)
5(10,2)

38(79,2)
8(18,8)
1(2,1)

11 (22,4)
38(77,6)

1(2.1)
2(42)
16(33,3)
29(60,4)

0(0,0)
1(2,0)*
241
16 (32,7)*
28 (57,1)

30(61,2)

322 (5,6)
5459 (94,4)

10-1)

908 (16,3)
4667 (83,7)

14(0,2)
137 2,4)
1382 (24,0)
3117 (54,1)
1112(19,3)

5648 (97,7)
133(2,3)

4445 (78,9)
1010(17,9)
179 (3,2)

2311 (40,0)
3469 (60,0)

115(2,0)
351(6,1)
1124 (19,5)
4169 (72,4)

2(0,0)
19(0,3)
62(1,1)
613(10,7)
4916 (86,1)*

2999 (51,9)
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Female 2801 (48,0) 19(38,8) 2782 (48,1)

Number of previous 1(0-2) 1(0-2) 1(0-2) 0,240
pregnancies - median

(P25-P75)

Number of vaginal 00-1) 0@O-1) 00-1) 0,969
deliveries - median (P25-P75)

Number of cesarean 0@0-1) 00-1) 0@0-1 0,373

deliveries - median (P25-P75)

*statistically significant association by the adjusted residuals test at 5% significance level.

Table 3 - Characterization of the sample according to neonatal variables. Porto
Alegre, RS, 2020. N=5830.

Variables Total sample With congenital No congenital p
anomaly anomaly
(n=5830; 100%) (n=49; 0,8%) (n=5781; 99,2%)
Sex of baby - n(%) 0,246
Male 3029 (52,0) 30(61,2) 2999 (51,9)
Female 2801 (48,0) 19(38,8) 2782 (48,1)
Apgar score at 1st 9+4 8+23 9+4 0,016

minute - mean and
standard deviation

Apgar score at the 5th 10+4 9+2 104 0,001
minute - mean and
standard deviation

*statistically significant association by the adjusted residuals test at 5% significance level.

With regard to gestational age, 38.8% (n=19) of CA cases were considered preterm,
compared to 12.1% (n=694) of births without CA. In addition, 28.6% (n=14) of the mothers of
newborns with CA reported having already had a stillbirth or miscarriage.

Of the 49 cases of CA in the sample, the most frequent types were of the
musculoskeletal system with an incidence of 32.3% (n=20), the circulatory system with 14.5%

(n=9) and the genitourinary system with 14.4 (n=9) (Figure 1).
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Figure 1 - Characterization of congenital anomalies in live births. Porto Alegre, RS,
2020. N=49.

20

0

Musculoskeletal ~ Circulatory Genitourinary Other Nervous system  Cleft lip and Digestive Respiratory
system system system malformations cleft palate system system

Congenital anomalies

After the regression analyses (Table 4), the chances of CA were higher in premature
newborns (95% Cl 2.79; 1.53 - 5.10; p 0.001) and in mothers who had already had stillbirths (95%
Cl11.94; 1.07 - 3.53; p 0029) and, for each point higher in APGAR at the 5th minute, there was a
reduction in the chances of CA occurring (95% Cl 0.72; 0.64 - 0.80; p 0.001).

Table 4 - Poisson Regression Analysis to assess factors independently associated with
congenital anomaly.

Variables Prevalence Ratio (OR) 95% CI p

Dead children 1,94 1,07-3,53 0,029

Prematurity (<37 weeks) 2,79 1,53-5,10 0,001

Apgar 5th minute 0,72 0,64 -0,80 0,001
Discussao
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The incidence of CA in the state of RS was 0.8%, close to the figure found in a previous
study,"” of 0.9%. According to official data, the incidence of CA in Brazil is 0.8%,? which is lower
than the worldwide figure of 5%."” This may be evidence of the underreporting of cases in
Brazil, which makes data analysis difficult, as well as demonstrating the difficulty in detecting
certain anomalies that are not visible at birth.

There was a prevalence of musculoskeletal malformations in 32.3% of the sample,
mainly polydactyly. The prevalence of this type of CA corroborates the findings in the literature’®
and may be related to the ease of diagnosis, since they are visible during the physical
examination of the newborn.*

The study also showed that 61.2% of those born with CA were male, the same result
found in previous evaluations.’®” In addition, the second most prevalent type of congenital
anomaly was related to the genitourinary system (14.5%), which can be explained by maternal
exposure to endocrine disruptors, causing fluctuations in female and male hormones during
pregnancy and hindering genitourinary differentiation, leading to CA.?> Anomalies related to the
circulatory system also showed a prevalence of 14.5%, similar to official data for RS, which show
the state as having the second highest prevalence of this type of CA.2

There was a statistically significant association between previous stillbirths, based

on the variable that includes stillbirths and previous miscarriages, and the occurrence of
CA. This association shows dysfunctions in the gestational process, which may be genetic,
environmental, infectious and/or due to obstetric complications.?’ Corroborating the results
found, a time-series study' also found an association between the number of stillbirths and CA,
as did a survey carried out in India,® which found that mothers who have had previous
abortions are four times more likely to have children with CA.

In addition, the chance of having CA was higher in premature infants (<37 weeks), which
is described in the literature as an expected outcome related to CA.? With regard to the Apgar
score, it was observed that the higher the score in the 5th minute, the lower the chance of CA
occurring. Since most newborns with anomalies have complications, such as dystocia,
respiratory problems or infections,’ it is inferred that their Apgar scores are lower when
compared to newborns without anomalies.

There is evidence in the literature linking maternal exposure to pesticides with the

occurrence of CA,">? which is a factor that should be taken into consideration during prenatal
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consultations. However, this association was not found in this study, leading to the assumption
that contact with pesticides occurs regardless of occupation, whether through contaminated
water, food or household pesticides, making it difficult to establish this relationship.

It is believed that the individual characteristics present in the social determinants of
health, represented by gender, age and genetic factors, should be taken into consideration

1,2 black skin color was associated

when studying CA. In a study carried out in Rio Grande do Su
with @ 20% increase in the chance of CA when compared to white skin color, which
demonstrates the need to tackle structural racism, including in the health system. In addition,
worse access to health, socioeconomic, housing and employment conditions show the
vulnerability to which women are exposed and which can interfere with unfavorable outcomes
for their offspring, such as infant mortality.”* Among these outcomes, CA was strongly
associated with infant mortality in the capital cities of Brazil.

Although the study did not include data on the use of folic acid during pregnancy,

it is known that its supplementation prevents the occurrence of CA, mainly related to
neural tube defects.’ Therefore, prenatal care should take this factor into account and ensure
adequate supplementation according to the available scientific evidence.

Newborn screening through heart, eye, hearing and blood tests is essential for
identifying diseases in newborns, including CA, especially those that are asymptomatic and not
visible at birth. In addition, the tests play a fundamental role in the early diagnosis of
comorbidities and the reduction of associated sequelae. However, despite the establishment of
the National Newborn Screening Program in 2001, the prevalence of testing is unequal in Brazil,
and is significantly higher among children whose guardians have a higher household income.?

Preparation for prenatal care must comply with established care protocols, but must
also take into account the social dynamics and health-disease determinants in each territory.
The role of nursing professionals in Brazil's Primary Health Care policy and their relevance in
prenatal consultations is highlighted. In this way, thinking about prenatal care policy also means
reflecting on the strengthening of nursing work in this scenario.”®

Prenatal care in various contexts is linked to better birth outcomes. Above all, it is a
complex and important health action. Considering the Brazilian context, we need to think about

improving not only prenatal care policies,”’” but also reproductive planning.?®
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However, it is suggested that longitudinal studies be carried out to investigate risk
factors for CA, in order to take into account other variables related to the issue. As this analysis
uses secondary data, there are limitations in filling in and interpreting the data in relation to
maternal characteristics and the diagnosis of CA, which in many cases can occur late.

Finally, the importance of the study in guiding prenatal consultations is highlighted, in
order to ensure the development of pregnancy by identifying and advising on risk factors for
developing CA."* In addition, health professionals, especially nurses, who are largely responsible
for coordinating care, can be able to provide adequate and welcoming guidance to families who
have had a child diagnosed with CA. It is essential to establish bonds and provide guidance on
the available health network in order to help care for the newborn. The characterization of this
outcome is also important for the development of new programs and protocols to assist

families in this situation.

Conclusion

This study sought to analyze maternal and neonatal factors related to the occurrence of
CA, finding an association with a maternal history of previous stillbirths, prematurity and a lower
Apgar score at the 5th minute. This highlights the need to consider the specific characteristics of
each woman and her living and working conditions during prenatal care. In addition, it is
essential that the diagnosis of CA is made during the fetal period or at birth, with a view to
communicating the prognosis to the family and referring them to specialized health facilities. It
is also important that health professionals are made aware of the importance of identifying CA

for the country's public health, in order to increase early diagnosis and proper registration.

References

1. Global PaedSurg Research Collaboration. Mortality from gastrointestinal congenital. anomalies at 264
hospitals in 74 low-income, middle-income, and high-income countries: a multicenter, international,
prospective cohort study. Lancet. 2021; 398(10297): 325-339. doi: 10.1016/50140-6736(21)00767-4.

2. IPEA. Cadernos ODS - ODS 3: Assegurar uma Vida Saudavel e Promover o Bem-Estar para Todas e
Todos, em Todas as Idades. Brasilia: Livraria Ipea; 2019. p. 11.

3. Brasil. Ministério da Saude. Secretaria de Vigilancia em Saude. Boletim Epidemiolégico: anomalias
congénitas no Brasil, 2010 a 2019: analise de um grupo prioritario para a vigilancia no nascimento. Brasilia,
DF. MS; 2021 [cited 2023 out 07]. Available from: https.//www.gov.br/saude/pt-br/centrais-de-
conteudo/publicacoes/boletins/epidemiologicos/edicoes/2021/boletim_epidemiologico_svs_6_anomalias.
pdf/iview#:~:text=Boletim%20Epidemiol%C3%B3gic0%20V0l.%2052%20-

Rev. Enferm. UFSM, v.13, €53, p.1-14, 2023



12 | Maternal and neonatal factors associated with congenital anomalies

%20N%C2%BA%206%20Anomalias,Publicado%20em%2003%2F03%2F2021%2000h00%20Atualizado%20
em%2005%2F08%2F2022%2013n43

4. Trové de Marqui AB. Anomalias congénitas no Brasil: prevaléncia e fatores associados. Saude (Sta.
Maria) [Internet]. 2022;47(1):e67369. doi: 10.5902/223658367369

5. Lee KS, Choi Y], ChoJ, Lee H, Lee H, Park S}, Park JS, Hong YC. Environmental and Genetic Risk Factors of
Congenital Anomalies: an Umbrella Review of Systematic Reviews and Meta-Analyses. ] Korean Med Sci.
2021; 36(28): e183. doi: 10.3346/jkms.2021.36.e183

6. Dashtaki NM, Hosseinpour M, Maracy MR. Incidence and Associated Factors of Major Congenital
Anomalies in Newborns in Chaharmahal and Bakhtiari, Southwest of Iran. Int | Prev Med. 2022 Nov 28;
13:150. doi: 10.4103/ijpvm.ijpvm_207_21

7. Oliveira LMMH, Araujo HMMH, Arimateia GDT, Carvalho ALS, Vandesmet LCS. Malformagdes e abortos
espontaneos no Brasil. In: Anais Mostra Cientifica em Biomedicina [internet]; Quixada, Ceara; 2019 [cited
2021 out 10]. Available from:
http://publicacoesacademicas.unicatolicaquixada.edu.br/index.php/mostrabiomedicina/article/view/3926
/3438

8. Malik M, Khanna P, Verma R. Association of maternal risk factors to congenital anomalies among
infants: a community based study in rural areas of Haryana, India. ] Assoc Phys India [internet]. 2019 [cited
2021 oct 20];67(9):38-41. Available from: https://pubmed.ncbi.nim.nih.gov/31561687/

9. MacArthur C, Hansen M, Baynam G, Bower C, Kelty E. Trends in prenatal diagnosis of congenital
anomalies in Western Australia between 1980 and 2020: A population-based study. Paediatr Perinat
Epidemiol. 2023 Sep; 37(7): 596-606. doi: 10.1111/ppe.12983.

10. Abdou MSM, Sherif AAR, Wahdan IMH, Ashour KSED. Pattern and risk factors of congenital anomalies
in a pediatric university hospital, Alexandria, Egypt. ] Egypt Public Health Assoc. 2019;94(1):3. doi:
10.1186/s42506-018-0004-3.

11. Souza S. Fatores maternos e ambientais associados as anomalias congénitas em Foz do Iguacu, PR
[dissertacao]. Foz do Iguacu: Programa de Pés-Graduacao em Biociéncias - Universidade Federal da
Integracdo Latino-Americana, Foz do Iguagu; 2020.

12. Dutra LS. Malformac¢des congénitas e exposi¢do a agrotoxicos disruptores enddcrinos em estados
brasileiros [tese]. Rio de Janeiro: Programa de Pds-graduacdo em Salde Publica - Escola Nacional de
Saude  Publica  Sérgio  Arouca; 2019 [cited 2023 ago. 06]. Available  from:
https://www.arca.fiocruz.br/bitstream/handle/icict/33993/ve_Lidiane_Silva_ENSP_2019.pdf?sequence=2&is
Allowed=y.

13. Ojeda LG, Leite SB. Factores de riesgo prenatales y su asociacion a malformaciones congénitas en un
Hospital Universitario de Referencia. Pediatr. (Asuncién) [Internet]. 2018; 45(1):08-16. doi:
10.31698/ped.45012018002

14. Brito APM, Ribeiro KRA, Duarte VGP, Abreu EP. Enfermagem no contexto familiar na prevencdo de
anomalias congénitas: revisao integrativa. ] Health Biol Sci [Internet]. 2019; 7(1):64-74. doi:10.12662/2317-
3076jhbs.v7i1.2202.p64-74.2019

15. Hulley SB, Cummings SR, Browner WS, G. Grady D, Newman TB. Delineando a Pesquisa Clinica - 4ed.
Grupo A: 2015.451 p.

16. Brasil. Ministério da Saude. Consolidacao do Sistema de Informacdes sobre Nascidos Vivos. 2011 [cited
2023 ago. 06]. Available from: http://tabnet.datasus.gov.br/cgi/sinasc/Consolida_Sinasc_2011.pdf3.

17. Luz GS, Karam SM, Dumith SC. Anomalias congénitas no estado do Rio Grande do Sul: analise de série
temporal. Rev Bras Epidemiol [Internet]. 2019; 22: e190040. doi: 10.1590/1980-549720190040.

Rev. Enferm. UFSM, v.13, e53, p.1-14, 2023


http://tabnet.datasus.gov.br/cgi/sinasc/Consolida_Sinasc_2011.pdf3

Carlotto FD, Melo RC, Riquinho DL | 13

18. Costa NZ, Dalla Nora CR, Souto LHD, Carlotto FD, Afonso RS, Riquinho DL. Exposi¢do aos agrotdxicos e
0 desenvolvimento de malformagdes congénitas: revisdo de escopo. Texto Contexto Enferm.
2021;30:€20200372. doi: 10.1590/1980-265X-TCE-2020-0372

19. Lima ID, Araujo AA, Medeiros WMC, Rodrigues JM, Feitosa MM, Silva RB, Maia EFT, Wingerter DG.Perfil
dos &bitos por anomalias congénitas no estado do Rio Grande do Norte no periodo de 2006 a 2013. Rev
Ciénc Méd Biol [Internet]. 2017 [cited 2023 ago. 06]; 16(1):52-58. Available from:
https://portalseer.ufba.br/index.php/cmbio/article/view/17422.

20. Dutra LS, Ferreira AP. Associacdo entre malformacgbes congénitas e a utilizacdo de agrotdxicos em
monoculturas no Parand, Brasil. Saude Debate [Internet]. 2017; 41(esp.):241-253. doi: 10.1590/0103-
110420175220

21. Maia LT de S, Souza WV de, Mendes A da CG. Determinantes individuais e contextuais associados a
mortalidade infantil nas capitais brasileiras: uma abordagem multinivel. Cad Saude Publica [Internet].
2020;36(2):e00057519. doi: 10.1590/0102-311X00057519

22. Vanassi BM, Parma GC, Magalhaes VS, Santos ACC dos, Iser BPM. Congenital anomalies in Santa
Catarina: case distribution and trends in 2010-2018. Rev paul pediatr [Internet]. 2022;40:e2020331. doi:
10.1590/1984-0462/2022/40/2020331

23. Trevilato GC, Riquinho DL, Mesquita MO, Rosset I, Augusto LG da S, Nunes LN. Anomalias congénitas
na perspectiva dos determinantes sociais da saude. Cad Saude Publica [Internet]. 2022;38(1):e00037021.
doi: 10.1590/0102-311X00037021

24. Maia LTS, Souza WV, Mendes ACG. Determinantes individuais e contextuais associados a mortalidade
infantil nas capitais brasileiras: uma abordagem multinivel. Cad Saude Publica [Internet]. 2020;
36(2):e00057519. doi: 10.1590/0102-311X00057519

25. Mallmann MB, Tomasi YT, Boing AF. Neonatal screening tests in Brazil: prevalence rates and regional
and socioeconomic inequalities. | Pediatr (Rio J) [Internet]l. 2020 Jul;96(4):487-94.doi:
10.1016/j.jped.2019.02.008

26. Benedet DCF, Wall ML, Lacerda MR, Machado AVMB, Borges R, Zbmpero JF. Fortalecimento de
enfermeiras no cuidado pré-natal através da reflexdo-acdo. Rev Galicha Enferm. 2021;42:e20200187. doi:
10.1590/1983- 1447.2021.20200187

27. Berlitz B, Nora CDR,, Schaefer R, Viegas K, Agranonik M, Barbiani R. Fatores de risco aos desfechos
obstétricos e neonatais de maes adolescentes. Rev. Enferm. UFSM. 2020; 10:89. doi:
10.5902/2179769240813

28. Canario MA dos SS, Goncalves MF, Teixeira Erica MB, Silva Aurea FAQ, Ferrari RAP, Pelloso SM, Cardelli
AAM. Planejamento reprodutivo e a vulnerabilidade apds o parto: uma coorte do sul do Brasil. Rev Enferm
UFSM. 2020;10:e87. doi: 10.5902/2179769240659

Funding: The study is part of the larger project entitled "Exposure to Pesticides and Perinatal
Outcomes in the state of Rio Grande do Sul", contemplated by the MCTIC-CNPq universal call n.
28/2018.

Authorship contributions:

1 - Franciela Delazeri Carlotto
Corresponding author
Family Health Specialist Nurse - francielacarlotto@gmail.com

Rev. Enferm. UFSM, v.13, €53, p.1-14, 2023


https://portalseer.ufba.br/index.php/cmbio/article/view/17422

14 | Maternal and neonatal factors associated with congenital anomalies

Conception, development of the research and writing of the manuscript; review and approval of the final
version.

2 - Rafael Cerva Melo

Sanitary nurse, PhD student in nursing - rafael.melo@factum.edu.br

Conception, development of the research and writing of the manuscript; review and approval of the final
version.

3 - Deise Lisboa Riquinho

Adjunct Professor - deise.riquinho@gmail.com

Conception, development of the research and writing of the manuscript; review and approval of the final
version.

Scientific Editor in Chief: Cristiane Cardoso de Paula
Associate Editor: Graciela Dutra Sehnem

How to cite this article

Carlotto FD, Melo RC, Riquinho DL. Maternal and neonatal factors associated with congenital anomalies.
Rev. Enferm. UFSM. 2023 [Access at: Year Month Day], wvol13, e53:1-14. DO
https://doi.org/10.5902/2179769284591

Rev. Enferm. UFSM, v.13, e53, p.1-14, 2023


https://doi.org/10.5902/2179769284591

