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Abstract

Objectives: to determine and characterize the prevalence of congenital malformations among live
births in Rondénia, from 2015 to 2019.

Methods: an ecological study was conducted using publicly available data at Sistema de Informagoes
sobre Nascidos Vivos collected in January 2021. The prevalence of congenital malformation and
possible associations were calculated. The strength of the association between variables was measured
using the odds ratio. Variables that were statistically significant at the 5% level were selected for
adjusted odds ratio calculation using logistic regression models. The R programming language was
used for all analyses and interactions with the database. A 95% confidence interval was considered.

Results: a total of 1,110 records were analyzed. The overall prevalence of congenital malformation
was 8.36, with higher rates observed among mothers over 35 years, those with low educational levels,
unmarried status, and preterm birth. Infants with low birth weight and low Apgar scores also had
higher prevalence rates of congenital malformations.

Conclusion: the prevalence of congenital malformations in the state was similar to the national
average, but regional disparities were observed and warrant further investigation.
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Introduction

Congenital malformations (CM) are functional,
neuromotor, and/or morphological changes consisting
of malformations, rupture, deformations, and dysplasia,
which occur during embryonic development and are
present at birth or manifest themselves later in life.!

These anomalies can result from genetic factors,
environmental factors, the combination of both, or
exposure to infectious agents harmful to the fetal
formation, such as rubella, human immunodeficiency
virus (HIV), and Zika virus, in addition to the use of
licit and illicit drugs, teratogenic substances, radiation,
and maternal endocrine diseases. The anomalies can be
isolated or present in a combination or characteristic
pattern that can affect one or more organ systems.?

MCs are important causes of newborns (NB) and
child death, chronic disease, and disability, especially
in low- and middle-income countries, where 95% of all
deaths due to these anomalies occur.?

The World Health Organization (WHO) reports
that MCs rank 17" among causes of the global burden
of disease and are responsible for approximately 7%
of neonatal deaths and 25,3-38,8 million disability-
adjusted life years (DALYs) worldwide. Thus, MCs can
contribute to long-term disability, significantly impacting
individuals, families, health systems, and societies.*

Surveillance of births, including stillbirths and elective
pregnancy terminations due to fetal anomalies, is essential
to identify children with malformations and determine the
frequency of apparent etiologies.’ In Brazil, these data are
collected and stored in the Information System on Live
Births (Sinasc) of the Ministry of Health (MS), which
allows demographic and epidemiological analyses. The data
are available in Sinasc are collected from the Live Births
Declaration (DNV), a ministerial document that enables
several analyses in the maternal and child health area,® helping
to understand and dimension the health situation of the NB,
helping to estimate risks and identify vulnerable groups,
collaborating in the construction of indicators.”

However, there is a scarcity of scientific studies
investigating the epidemiological data on MC prevalence
and its maternal-fetal risk factors in the state of Rondonia,
especially in the northern region of the country. Therefore,
this study aims to determine and characterize the
prevalence of congenital malformations among live births
in Rondonia in the period from 2015 to 2019.

Methods

This is an ecological study, with a description and
comparison of secondary information by health regions.
The MC data for the state of Rondonia, in the period from
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2015 to 2019, were obtained from Sinasc in January 2021,
through the website of the Department of Informatics
of the Unified Health System of the Ministry of Health
(DATASUS).

Rondonia is a state with a population of 1,777,225
inhabitants and a population density of 6.58hab./km?.
It has a crude birth rate of 18.6 and a territorial area
of 238,512.8 km?, covering 52 municipalities, which
corresponds to about 4.7% of the total area of the Legal
Amazon. In the last 20 years, the Human Development
Index had an exponential increase, from 0.407 (very low:
up to 0.499) in 1991 to 0.690 (medium: 0.600-0.699) in
20103

For SUS organization and management, the state is
divided into seven health regions: Madeira-Mamoré, Vale
do Jamari, Central, Zona da Mata, Café, Cone Sul, and
Vale do Guaporé. These regions will be considered units
of interest in this study.’

Initially, 4,387 records (3.2%) were excluded because
they did not contain information on the presence or
absence of malformations. Some numerical variables
were categorized to allow the association analysis with
the presence of malformations. Those considered were:
mother’s age (“less than 35 years” or “35 years or more”™);
the number of previous pregnancies (“None”, “One”,
“Two” and “Three or more”); the number of live-born
children (“None”, “One”, “Two” and “Three or more”);
the number of fetal losses (“None”, “One” and “Two or
more”). Regarding newborns, the following variables
were considered: birth weight (“less than 2,500 grams”
or “2,500 grams or more”) and Apgar score on the 1st
and S5th minutes of life (“Less than 7” or “Equal to or
greater than 77).

The following variables were also selected: the numbers
of births by place of residence of the mother; municipality of
occurrence and residence (used to group the data by health
regions); marital status (single, married, widowed, separated/
divorced) and maternal education (“up to 7 years” of study,
“8-11 years”, “12 or more years”). Obstetric characteristics
included the following variables: duration of pregnancy (in
weeks); type of pregnancy (“single”, “double”, “triple or
more”); type of delivery (“cesarean” or “vaginal”), and the
number of prenatal visits (“none”, “up to 6 times”, “7 times
or more”). In the newborn profile, the variables year of birth
and ICD code of MC were considered.

The prevalence of congenital malformations was
calculated using the formula:

Prevalence = n of live births with malformation x 1000

Total number of live births in the period

The data were consolidated in the form of coefficients
and proportions. Initially, all collected variables were



individually evaluated to determine their association with
the presence of CM. To analyze the associations between
categorical variables and the outcome of the presence of
malformations, the chi-square test was used, considering
a significance level of 0.05.

The strength of the association between variables was
assessed by Odds Ratio (OR). The variables that showed
statistically significant association were selected for
inclusion in the logistic regression model. The following
variables were considered significant: health region,
mother’s age, mother’s education, marital status, number
of pregnancies, number of live children, gestation length,
pregnancy type, delivery type, number of prenatal visits,
infant’s birth weight, and first- and fifth-minute Apgar
scores.

A logistic regression model was fitted to calculate
the adjusted odds ratio (AOR) of the selected variables.
The independent variables were included in the model
simultaneously to control for the effect of each on the
presence of MC.

The stepwise forward logistic regression method was
used to select the variables that remained significant in
the final model, considering the likelihood ratio criterion.

The fit of the model to the observed data was
evaluated by the Hosmer-Lemeshow test. The p-value
obtained was 0.122, indicating a good fit of the model
to the data.

To assess the accuracy and fit of the model, the 95%
confidence intervals for the AOR and the corresponding
p values were calculated.!” Multicollinearity among
the independent variables was assessed using the
Variance Inflation Factor (VIF) test, and no significant
multicollinearities were observed among the independent
variables included in the logistic regression model.

Sinasc presents its records by municipalities. To
obtain the data by Health Regions, they were grouped
taking into account the municipality of residence of the
mother, classifying it in its respective health region using
the statistical program. Thus, the categorical variable
“Health Region” was created for the analyses.

All analyses, database preparation, prevalence
calculations, OR, and confidence intervals were performed
in Microsoft® Office Excel® and R version 4.0.1 programs.

As the data are public domain and non-identifiable,
the research protocol did not need to be submitted to a
Research Ethics Committee.

Results

In the period from 2015 to 2019, 1,110 cases of MC were
reported in Rondoénia, representing 0.8% of the total
132,737 NV records. The prevalence in the state during
this period was 8.36 per thousand NV, compared to the
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national prevalence of 8.74 cases per thousand NV. It
was observed that the lowest prevalence was recorded in
2015, with 7.55 cases per thousand NV, while the highest
prevalence was observed in 2016, with 9.14 cases per
thousand NV. In 2017, the prevalence was 8.21 cases per
thousand NV, followed by 8.87 cases per thousand NV in
2018 and 8.06 cases per thousand NV in 2019.

The Madeira-Mamoré region, composed of five
municipalities, including the state capital, Porto Velho,
had the highest prevalence of MC, with 10.34 cases per
thousand NV. This prevalence was higher than the other
health regions of the state and also the national average.
In 2015, 88 occurrences were recorded in this region,
followed by 114 in 2016, 102 in 2017 and 2018, and 98 in
2019. The second highest prevalence was found in the Vale
do Jamari region, with 8.61 cases per thousand NV, while
the Café region had the lowest prevalence, with 5.54 MC
cases per thousand NV. Table 1 presents the prevalences
by Health Regions.

Among the variables that define the maternal profile,
a higher prevalence of MC was observed in babies born
to mothers aged over 35 years, with low education (up
to seven years), and widows and single mothers. In the
obstetric profile of mothers, it was possible to identify a
higher prevalence in multigender women (8.94 cases per
thousand NB), with three children or more (9.50 cases per
thousand NB), and with premature NBs (21.35 cases per
thousand NB), coming from multiple gestations, a cesarean
delivery (9.08 cases per thousand NB) and no prenatal
consultation (12.82 cases per thousand NB).

The prevalence of MC was also higher among RNs
with low birth weight (< 2,500g) and those with Apgar
scores less than seven at the 1% and 5™ minute (42.92 and
106.96 cases per thousand NV, respectively), (Table 2).

As for the groups found, of the 1,110 live births
with CM in the state, 194 presented more than one
malformation. The most prevalent group was CM of the
osteomuscular system, with a prevalence of 3.47 cases per
thousand NB, followed by CM of the nervous system, with
1.41 cases per thousand NB, and of the eye, ear, face, and
neck with 0.79 cases per thousand NB. This distribution
was also observed in the Madeira Mamoré and Vale do
Jamari regions.

In the Café and Cone Sul regions, besides the CMs
of the osteomuscular system and nervous system, cleft
lip, and palate CMs were the most frequent. In the
Vale do Guaporé and Zona da Mata regions, the third
most prevalent group was the genital CMs. CMs of the
circulatory system and chromosomal CMs shared third
place among the most frequent in the Central region
(Figure 1).

Among the ten most common CM in Rondénia, the
diagnoses with the highest number of records were related
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Table 1

Prevalence and Odds Ratio of congenital malformation at birth by health regions of the state of Rondoénia in the period 2015 - 2019. (Total N of
CM=1110)

Live births with congeni- Prevlilence ?f ‘°“9§T‘";' The odds ratio about the ng:“e: Odd; th'fo,
Health Total Live tal malformations malformations at birt Café region (AOR) about the Café
Region Births (per 1.000 live births) region®

n % Prevalence C195% OR? C195%" AOR® Cl95%"

Madeira 48,746 504 1.03 10.34 9.46;11.27 1.87 1.47;2.40 1.94 1.50;2.54
Mamoré
Vale do 18,573 160 0.86 8.61 7.33;10.05 1.55 1.18;2.06 1.72 1.28;2.32
Jamari
Central 26,246 206 0.78 7.85 6.81;8.99 1.42 1.09;1.86 1.44 1.10;1.92
Vale do 35,71 27 0.75 7.56 4.99;10.98 1.37 0.86;2.11 1.07 0.66;1.70
Guaporé
i,‘l’:taa da 9,997 65 0.65 6.5 5.02;8.28 1.17 0.84;1.64 0.97 0.68;1.40
Cone Sul 12,058 73 0.60 6.05 4.75;7.60 1.09 0.79;1.51 0.94 0.66;1.33
Café 13,537 75 0.55 5.54 4.36;6.94 1.00 - 1.00 -
Rondonia 132,728¢ 1110 0.83 8.36 7.88;8.86 - - - -
(Total)

20OR= Odds Ratio about the Café Region. The Café Region had the lowest prevalence in the state and was used as a reference for the calculation of the OR; *CI95%=
Confidence Interval of 95%; “In the database, nine records had an undefined municipality of residence and were excluded from the presentation of the table; ¢p<0,001;
Variables used in the model to calculate the AOR: health region, mother’s age, mother’s education, marital status, number of previous pregnancies, number of live
children, duration of pregnancy, type of gestation, type of delivery, number of prenatal visits, child’s birth weight, and Apgar score at the first and fifth minutes.

to the osteomuscular system, including polydactyly,
gastroschisis, and other congenital foot deformities. Of
the 60 CM records from the nervous system, the most
common diagnosis was microcephaly, followed by spina
bifida, anencephaly, and hydrocephalus (Table 3).

Discussion

In the present study, it was observed that the prevalence
of CM in Rondoénia, during the period from 2015 to 2019,
was similar to the national average, but with significant
variations among the health regions of the state.

The northern regions of Rondonia, such as Madeira
Mamoré, had a higher prevalence of CM, while the
southern regions, such as Café, had a lower prevalence.
These disparities can be attributed to variations in case
detection, due to more active and structured surveillance,
and socioeconomic differences between regions.

The Madeira Mamoré region, where the capital Porto
Velho is located, plays a key role in the provision of health
services, especially in the care of high-risk deliveries,
being a reference for several thematic networks of health
care. Besides serving the local population, this region
also receives patients from inland municipalities and
neighboring states, expanding its influence in health care.!!

This study identified a greater strength of association of
CM among mothers with lower educational levels, as well
as those who had no or less than six prenatal consultations,
corroborating other studies.”!? Although the number of
prenatal consultations showed an association with CM in the
bivariate analysis, this association cannot be confirmed in the
multivariate analysis.
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Low education, in general, is related to unfavorable
socioeconomic conditions, more difficult access to health
services, greater likelihood of exposure to nutritional
deficiencies, and less understanding of the importance of
preventive measures during prenatal care, including the
proper use of medications and awareness of the risks of
gestational diseases. These factors may contribute to the
increase in cases of CM.!3!4

Studies report that adherence to prenatal care is related
to the level of maternal education.”” Higher maternal
education may be associated with a better socioeconomic
status, which favors the understanding of the importance
of health care and awareness about regular participation in
prenatal appointments. This leads to greater prevention and
early detection of maternal conditions that may contribute
to the development of CM.!%1¢

Although the present study found a higher prevalence
of CM among single mothers, other studies conducted in
Brazil have not observed an association between the types
of malformations and marital status.!®!”

Similar to other studies,'*'® a relationship was observed
between twin pregnancy and CM, compared to single
pregnancies. This relationship can be partially explained
by errors in cell divisions (genetic factors), the presence of
chromosomal defects, intrauterine environmental factors, and
possible constriction of the amniotic sac or umbilical cord."

The association between CM and cesarean delivery
observed in this study can be explained by the high
correlation between these variables, since this procedure is
usually indicated by doctors in pregnancies diagnosed with
CM, due to the greater possibility of complications during
delivery and the need for care support for the NB.!>2
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Table 2

Prevalence of congenital malformation, according to maternal sociodemographic characteristics, obstetric and perinatal profile, in the period
2015 - 2019, in Rondonia.

Prevalence of congenital

Live hirths with malformations at birth Odds Ratio

Adjusted Odds Ratio

Variable M (N=1,110) (per 1,000 live births) (AOR)
n % Prevalence Cl195% OR? Cl95%" AOR¢ Cl95%" p
,(6;19=e1’_c%lr1o(;1)p (years) 0,018
<35 962 86.67 8.06 7.56;8.59 1.00 - 1.00 -
35 or more 148 13.33 10.99 9.30;12.90 1.37 1.14;1.62 1.29 1.04;1.57
Education (years
of schooling) 0.002
(n=1,089)
Until 7 305 28.00 10.03 8.94;11.22 1.26 1.05;1.50 1.41 1.13;1.74
8-11 576 52.90 7.84 7.21;8.50 0.98 0.83;1.15 1.09 0.90;1.32
12 or more 208 19.10 7.99 6.95;9.15 1.00 - 1.00 -
I(\r/:il;l'tgé;t)atus 0.006
Single 444 41.65 10.43 10.40;10.46 1.48 1.30;1.67 1.25 1.08;1.44
un:\gi"ied orstable gog 5704 7.08 7.06;7.10 1.00 - 1.00 -
Widow 3 0.28 12.71 12.25;13.17 1.90 0.45;4.98 2.10 0.51;5.61
E’,?fj{f,:jd/ 1 1.03 6.04 5.93;6.16 0.86 0.44;1.49 0.69 0.31;1.30
Number of pre-
vious pregnancies <0.001
(n=1,110)
None 71 6.40 6.14 4.80;7.73 1.00 - 1.00 -
One 388 34.95 8.91 8.05;9.84 1.45 1.13;1.89 2.51 1.55;4.25
Two 301 27.12 7.81 6.96;8.74 1.27 0.99;1.66 2.72 1.69;4.58
Three or more 350 31.53 8.94 8.03;9.92 1.46 1.13;1.89 2.50 1.52;4.27
Nu_mber of living 05
children (n=1,054)
None 453 42.98 9.11 8.29;9.98 1.25 1.08;1.44 1.21 0.92;1.59
One 323 30.65 7.28 6.51;8.11 1.00 - 1.00 -
Two 171 16.22 8.32 7.12;9.66 0.87 0.72;1.05 1.10 0.83;1.47
Three or more 107 10.15 9.50 7.79;11.47 0.76 0.68;1.11 1.18 0.85;1.62
Duration of
gestation (weeks) 0.092
(n=1,042)
<36 255 24.47 21.35 18.83;24.10 5.27 3.19;9.49 1.85 1.06;3.57
37-41 773 74.18 7.06 6.57,7.57 1.72 1.05;3.07 1.69 1.00;3.18
42 or more 14 1.35 4.07 2.22;6.83 1.00 - 1.00 -
ety
Only 1072 97.01 8.24 7.75;8.74 1.00 - 1.00 -
Double 31 2.80 13.28 9.04;18.80 1.63 1.11;2.29 0.42 0.26;0.64
Triple or more 2 0.19 33.90 4.13;117.14 4.54 0.69;14.52 1.30 0.21;4.24
'(I'r)]/=p1e‘10(1)‘6d)ellvery <0.001
Cesarean 814 73.60 9.08 9.06;9.10 1.33 1.17;1.53 1.85 1.58;2.17
Vaginal 292 26.40 6.80 6.77;6.82 1.00 - 1.00 -
Number of
E;i?:;czltions 0.7
(n=1,107)
None 70 6.33 12.82 12.73;12.92 1.74 1.35;2.22 0.98 0.84;1.13
< 6 times 393 35.50 9.86 9.83;9.90 1.22 1.17;1.51 1.12 0.80;1.53
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7 or more times 644 58.17 7.40
Birth weight (g)
(n=1,110)
<2,500 307 27.65 33.45
2,500 or more 803 72.34 6.50
Apgar at 1 minute
(n=1,092)
<7 242 22.16 42.92
>7 850 77.84 6.74
Apgar at 5t minute
(n=1,091)
<7 109 10.00 106.96
>7 982 90.00 7.52

7.38;7.42

29.87;37.33
6.05;6.96

42.75;43.09
6.73;6.76

106.36;107.57
7.50;7.53

1.00 - 1.00 -

<0.001
5.29 4.62;6.04 3.59 2.94;4.36
1.00 - 1.00 -

<0.001
6.60 5.70;7.62 3.05 2.46;3.74
1.00 - 1.00 -

<0.001
15.82 12.78;19.40 3.69 2.73;4.96
1.00 - 1.00 -

20R=0dds Ratio. The references for calculating the strength of association are the variables with OR equal to 1; °CI95%= confidence interval of 95%; Variables used in the
model to calculate the AOR: health region, mother’s age, mother’s education, marital status, number of previous pregnancies, number of live children, duration of pregnan-
cy, type of gestation, type of delivery, number of prenatal visits, child’s birth weight, and Apgar score at the first and fifth minutes.

Regarding the characteristics of the newborn, an
association between CM and preterm births of less than 36
weeks was observed. In Brazil, prematurity is the leading
cause of neonatal mortality, followed by CM.?! Several
maternal and neonatal variables, including pre-pregnancy
maternal habits and pathologies, can influence prematurity
and CM. Therefore, prematurity can be a consequence
of the presence of CM, aggravating the pathology and
increasing the risk in cases of multiple diagnoses.'’

In this study, we observed a higher prevalence of
unsatisfactory scores in the Apgar test at the 1st and
5th minute, indicating a higher risk at birth for babies
with CM.In this study, we observed a higher prevalence
of unsatisfactory scores in the Apgar test at the 1st and
Sth minute, indicating a higher risk at birth for babies
with CM.?? These findings are consistent with other
research'>!%172223 that also found an association between
malformations, low birth weight, and Apgar scores.

Notifications of CM in Rondoénia follow a similar
pattern to the country, with CM of the osteomuscular
system being the most common, due to the ease of
identification during prenatal care and at birth.!* As of
2015, there has been increased attention to records of CM
of the nervous system due to the Zika virus epidemic,**?
which also affected Rondonia in 2016. Pregestational
and gestational diabetes mellitus, along with folic acid
deficiency, are known risk factors for central nervous
system CM, highlighting the importance of prenatal care
in the prevention and treatment of these conditions.?

Furthermore, some health regions showed an
expressive prevalence of malformations related to the
circulatory system, chromosomal, genital organs, and
cleft lip and palate. These associations may be related to
genetic, environmental, and other unknown factors, and
deserve further investigation in the future.

Since the 1970s, farming has become the engine
of growth in Rondénia, driving the intensive use of
pesticides, which are recognized as risk factors for
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human health, including teratogenic effects.”’ Pesticides
can cause malformations in different body systems,
such as cardiovascular, genitourinary, osteomuscular,
chromosomal, and gastrointestinal, as well as cleft lip and
palate, and hip deformities.?’*

During the period of the present study, the
commercialization of pesticides in Ronddnia was
alarming, reaching an average of 9,199 tons. This positions
the state as one of the main consumers of pesticides
in the country and the leader in the northern region in
terms of marketed quantity. These data underscore the
concern with the impact of these products on health and
the environment.?

Despite being the main source of data on maternal and
child health in Brazil, Sinasc has limitations, such as the
low sensitivity regarding CM information, which results
in underreporting and compromises the quality of the data.
Problems such as lack of clarity in the forms, absence of
precise definitions, absence of specific information in the
statements, quality of training of professionals, and the
insertion of late diagnoses of CM are factors that hinder
data collection and must be addressed to improve data
collection and improve the accuracy of the information
available.'>'®3° These issues must be addressed to improve
the registration and monitoring system.

Despite the limitations presented, the present study
achieved its objective by determining and characterizing
the prevalence of CM in Rondénia. The prevalence in
the state was similar to the national average but with
significant variations among health regions. A higher
prevalence was observed in the Madeira Mamoré Region,
especially among mothers over 35 years of age, with a low
level of education, and single mothers. There was also
an association with premature births, low birth weight,
and low Apgar scores in newborns.?? These findings are
consistent with other research'>!%17:2223 that also found
an association between malformations, low birth weight,

and Apgar scores.



Figure 1

Prevalence of congenital malformations in Rondénia, Brazil

Distribution, of the prevalences of congenital malformation groups in Rondonia, in the period from 2015 to 2019.

Notifications of CM in Ronddnia follow a similar pattern
to the country, with CM of the osteomuscular system being the
most common, due to the ease of identification during prenatal
care and at birth."* As of 2015, there has been increased
attention to records of CM of the nervous system due to the
Zika virus epidemic,** which also affected Rondonia in
2016. Pregestational and gestational diabetes mellitus, along

with folic acid deficiency, are known risk factors for central

nervous system CM, highlighting the importance of prenatal
care in the prevention and treatment of these conditions.?

Furthermore, some health regions showed an
expressive prevalence of malformations related to the
circulatory system, chromosomal, genital organs, and
cleft lip and palate. These associations may be related to
genetic, environmental, and other unknown factors, and
deserve further investigation in the future.
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Table 3

Prevalence of the ten most frequent congenital malformations in the period 2015 - 2019 in Rondénia and health regions.

Type of Congenital - Madeira Vale do Vale do Zona da .

Malformations (CID) Rondénia Mamoré Jamari Central Guaporé Mata Cone Sul Café
n 94 35 22 17 2 6 17 8

Polydactyly (Q699) Prevalence 0.70 0.72 1.19 0.65 0.56 0.60 0.65 0.59
n 60 34 6 7 1 3 7 4

Microcephaly (Q02) Prevalence 0.45 0.70 0.32 0.27 0.28 0.30 0.27 0.29
n 54 25 5 12 2 2 12 9

Gastroschisis (Q793) Prevalence 0.41 0.52 0.27 0.46 0.56 0.20 0.46 0.67
n 45 25 7 6 - - 6 6

Other Foot CD

(Q668) Prevalence 0.34 0.52 0.38 0.23 - - 0.23 0.44
n 37 16 4 9 1 2 9 2

Spina bifida (Q059) Prevalence 0.28 0.33 0.21 0.34 0.28 0.20 0.34 0.15
n 37 16 1 11 - 3 11 4

Down syndrome Prevalence 0.28 033 0.05 0.42 - 030 0.42 0.29

(Q909)
n 34 14 4 5 1 3 5 3

Anencephaly (Q000) Prevalence 0.26 0.29 0.21 0.19 0.28 0.30 0.19 0.22
n 30 12 4 6 1 1 6 4

Congenital hydro-

cephalus (Q039) Prevalence 0.23 0.25 0.21 0.23 0.28 0.10 0.23 0.29
n 29 16 5 4 1 1 4 0

Cleft palate (Q359) Prevalence 0.22 0.33 0.27 0.15 0.28 0.10 0.15 -
n 29 17 3 - - 1 - 6

Cleft palate with Prevalence 0.22 035 0.16 - - 0.10 - 0.44

cleft lip (Q379)

CD= congenital deformities.

Since the 1970s, farming has become the engine
of growth in Rondonia, driving the intensive use of
pesticides, which are recognized as risk factors for
human health, including teratogenic effects.”” Pesticides
can cause malformations in different body systems,
such as cardiovascular, genitourinary, osteomuscular,
chromosomal, and gastrointestinal, as well as cleft lip and
palate, and hip deformities.?’*

During the period of the present study, the
commercialization of pesticides in Ronddnia was
alarming, reaching an average of 9,199 tons. This positions
the state as one of the main consumers of pesticides
in the country and the leader in the northern region in
terms of marketed quantity. These data underscore the
concern with the impact of these products on health and
the environment.*

Despite being the main source of data on maternal and
child health in Brazil, Sinasc has limitations, such as the
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low sensitivity regarding CM information, which results
in underreporting and compromises the quality of the data.
Problems such as lack of clarity in the forms, absence of
precise definitions, absence of specific information in the
statements, quality of training of professionals, and the
insertion of late diagnoses of CM are factors that hinder
data collection and must be addressed to improve data
collection and improve the accuracy of the information
available.'>'%3° These issues must be addressed to improve
the registration and monitoring system.

Despite the limitations presented, the present study
achieved its objective by determining and characterizing
the prevalence of CM in Rondénia. The prevalence in
the state was similar to the national average but with
significant variations among health regions. A higher
prevalence was observed in the Madeira Mamoré Region,
especially among mothers over 35 years of age, with a low
level of education, and single mothers. There was also an



association with premature births, low birth weight, and
low Apgar scores in newborns.

These results highlight the importance of surveillance
and monitoring of CMs, as well as the implementation of
preventive measures and proper care during pregnancy.
The early identification of risk factors and the provision
of adequate support to pregnant women can contribute
to reducing the occurrence of CMs and to the better
management of diagnosed cases. In addition, the study
highlights the need for investments in education and
maternal and child health, especially in regions with a
higher prevalence of CMs.

It is recommended to expand the study to a more
comprehensive analysis of maternal-fetal risk factors,
including genetic, environmental, and infectious aspects.
This will allow the identification of effective prevention
and intervention measures to reduce the incidence of
CM in Rondénia. In addition, it is important to consider
long-term follow-up of CM cases to assess the impact of
these conditions on the health and development of affected
children, providing crucial information to address their
healthcare needs and specific interventions.

Finally, it is of utmost importance to share the results
of the study with health professionals, public managers,
and others involved in maternal and child health. The
dissemination of scientific knowledge will be fundamental
to support decisions in the creation and implementation
of health policies directed to the prevention and treatment
of CM in Rondoénia.
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