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Factors associated with the presence of cleft lip and / or cleft palate in Brazilian
newborns

Abstract

Objectives: to analyze the trend and the associated factors with the presence of cleft lip

and/or cleft palate in Brazilian newborns, in order to verify possible associations with

maternal care and newborn factors. 

Methods: a cross-sectional and ecological study, involving all live births in Brazil,

recorded in the Information System on Live Births from 2005 to 2016. Maternal and infant

information were evaluated using trend analysis and odds ratio, with a 95% confidence

interval. The analyses were performed using SPSS software. 

Results: we analyzed 17,800 live births with presence of cleft lip and/or cleft palate. The

Brazilian prevalence rate was 0.51 / 1000 live births, with South and Southeast Regions regis-

tering higher rates than the national rate. There was an association with maternal age above

35 years old, with no partner, less than seven prenatal consultations, premature birth and

cesarean section. About the factors of the newborn, being male, Apgar less than seven in the

1st and 5th minutes of life, low birth weight and white color were associated. 

Conclusions: Brazil has an increasing tendency for cleft lip and/or cleft palate (p=0.019),

reinforcing the need to strengthen health care networks, providing adequate support for

newborn with cleft lip and/or cleft palate and their families.
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Introduction

Cleft lip and/or cleft palate are the most common
facial congenital malformations and have presented
a trend of increase in Brazil1 and worldwide.2 In
Canada, the rate of cleft lip and/or cleft palate was
1.4 per thousand live births in the year 2015,3 while
in the United States the rate was 3.6 in 2016.4 In
Brazil, it was found a ratio of 0.6 per thousand live
births in 2017, with a growing trend of this type of
malformation, mainly in the less developed regions
of the country.5

Cleft lip and/or cleft palate are due to problems
in the process of development during the embryonic
or fetal period, causing the disability or lack of
fusion between the tissues that comprise these struc-
tures.6 The etiology of the anomaly of lip and/or
palate is still not well defined; however, studies
show that between 25 and 30% of the cases are the
result of hereditary factors, and 70 to 80% have a
multifactorial etiology, involving among other
things, maternal habits of life during pregnancy
(diet, alcohol, tobacco and drugs).1,7

Various problems arising from the presence of
cleft lip and/or cleft palate may affect its patient
since birth, such as difficulties in breastfeeding due
to impaired sucking, swallowing and breathing;
disorders in hearing and phonation, with losses in
communication, in addition to the low social accep-
tance. The sum of these factors can result in compli-
cating psychological, affecting both the children and
their families.4

In addition, a retrospective study conducted in
the Netherlands, with analysis of 5401 children with
cleft lip and/or cleft palate, from 1997 to 2011,
showed that the chance of mortality in infants with
these presences alone is 2.07 times higher than in
those without any type of congenital anomalies.8

Considering, in this way, the importance of the
theme for the society, the growing trend of this
anomaly and the shortage of recent national studies,
we aimed to analyze the trend and the factors associ-
ated with the presence of cleft lip and/or cleft palate
in Brazilian neonates. In this way, it is intended to
bring out an analysis in Brazil and by regions, asso-
ciations of cleft lip and/or cleft palate with care,
maternal and pediatrics factors.

Methods

A cross-sectional study of ecological character
considering all live births of residents in Brazil,
recorded based on data from the Information System
on Live Births (Sinasc), in the period from 2005 to

2016.
The database used for collection, the Sinasc,

lodges itself on the platform of the Department of
Informatics of the Single Health System
(DATASUS) and aims to collect epidemiological
information on births in Brazil.8

Namely, Brazil figures as the country with the
largest extension in Latin America and the fifth
largest in the world. As population projection for
2019, it has an estimated population of 210,147,125
inhabitants distributed in 26 Federal Units and the
Federal District, forming five regions: North,
Northeast, Midwest, Southeast and South.9

For data collection, Sinasc database for Brazil
and its regions was consulted, selecting, in the field
“type of congenital anomaly”, the option “cleft lip
and cleft palate”, which have the code Q-35 and Q-
37, respectively, in the International Classification
of Diseases, 10th edition (ICD-10). It was also raised
maternal information such as age (<19, 20 to 34
years old, ≥35); schooling (<12 years of studies, ≥12
years of study), marital status (with partner and
without a partner) and gestational age (<37 weeks,
≥37 weeks). For analysis of the care factor, the
number of pre-natal consultations was verified (<7
consultations, ≥7 consultations); and the variables of
the newborn collected were: birth way (normal or
cesarean section), the gender of the child (male and
female), Apgar score at the 1st and 5th minutes of life
(<7, ≥7), race/color (white and non-white) and birth-
weight (<2,500 grams, ≥2,500 grams).

For the calculation of prevalence rates of
newborn infants with cleft lip and/or cleft palate, it
was performed the ratio between the number of live
births with cleft by the total number of live births in
the same year and location, multiplied by 1000.

The trend analysis using the polynomial regres-
sion model, in which the rates of newborn infants
with cleft lip and/or cleft palate were considered as
dependent variables (y) and the years of study as
independent variable. The variable ‘year’ was
changed into the variable year-centralized (x2010)
and the series were smoothed by means of quarterly
moving average of three points. The polynomial
linear regression model, the quadratic and cubic
models were tested. It is considered a significant
tendency, one whose estimated model obtained
p<0.05. For the choice of the best model there was
still considered the analysis of the dispersion
diagram, the value of the coefficient of determina-
tion (r2) and analysis of residues (assumption of true
homoscedasticity). When all the criteria were signi-
ficant for more than one model and the coefficient of
determination was similar, we chose the simplest
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model, the linear regression.
The analysis of associated factors was performed

through the calculation of the odds ratio (OR), with
95% confidence interval (CI) of 95%, with the data
grouped by regions and quadrennials (2005-2008,
2009-2012 and 2013-2016). The analyzes were
performed by means of the SPSS software, version
20.1.

The study was exempt from ethical appraisal by
the Standing Committee on Ethics in Research
involving humans under the letter N 08/2018, on the
basis of the Resolutions 466/12 - NHC/MoH10 and
510/2016 - NHC/MoH,11 because of  being a data-
base of unrestricted public domain.

Results

17,800 live births of children with cleft lip and/or
cleft palate residents in Brazil were analyzed. The
Brazilian average rate found in the study in the
period from 2005 to 2016 for cleft lip and/or cleft
palate was 0.51/1000 live births, being that the South
and Southeast regions showed average rates higher
than the Brazilian average (0.72/1000 and 0.54/1000
live births, respectively). The lowest average rates
were observed in the Northeast (0.39/1000 live
births) and North (0.45/1000 live births).

As regards the rates of cleft lip and/or cleft
palate in Brazil and regions, in 2005 the national rate
was of 0.52/1000 alive newborns, increasing to
0.56/1000 in 2016, with greater involvement of the
Southern Region, which went from 0.73/1000 in
2005 to 0.68/1000 alive newborns in 2013. In rela-
tion to the period studied, we observed oscillations
in the values of rates of cleft lip and/or cleft palate,
being 2006 the year with the lowest rate in the
Northeast Region (0.31/1000 alive newborns), and
the highest rate found in 2010 in the South Region
(0.79/1000) (Figure 1).

Regarding the analysis of polynomial regression,
there was a trend of increasing rates of cleft lip
and/or cleft palate in Brazil (0.008; r2=0.59), with
the highest average annual increase in the Northeast
Region (0.015; r2 =0.90) and a growing trend in the
Southeastern Region (0.008; r2=0.51). Another
alarming factor is that the South Region, holder of
the highest rates of cleft lip and/or cleft palate,
remained constant. The Midwest region showed
increasing rates of cleft until the year of 2011 with a
subsequent decrease of rates, but with a new increase
in the year of 2016 (Table 1).

In relation to maternal factors of newborn infants
with cleft lip and/or cleft palate, we observed that
women of 35 years old or older had more chances of

having a child with cleft lip and/or cleft palate than
those that do not fit in this age (OR=1.30 in the
quadrennium of 2013-2016). Regarding the presence
of companion, women without a partner showed a
protective factor (OR=0.90) in the period 2005-2008
and 2013-2016, without statistical significance in the
period 2009-2012. The variable schooling also
showed no significant statistical results (Table 2).

In relation to care factors, insufficient number of
pre-natal consultations was present with statistical
significance only in the quadrennium of 2005 to
2008 (p=0.011). The gestational age at birth less than
37 weeks, showed to be associated with cleft lip
and/or cleft palate in the three quadrennium analyzed
(p<0.001), being that premature babies were, on
average, two times more likely to be born with cleft
lip and/or cleft palate. For the track of birth, babies
with cleft lip and/or cleft palate were 1.2 times more
likely to be born of cesarean sections (p<0.001) than
that of normal birth (Table 2).

In addition, it is necessary to recognize the
profile of babies born with cleft lip and/or cleft
palate. In babies with cleft lip and/or cleft palate, it
is noticed that they are two times more likely
(p<0.001) to achieve less than seven points in the
scale of Apgar score in the first minute and four
times more likely (p<0.001) in the fifth minute of
life, compared to children who did not have cleft lip
and/or cleft palate. In addition, male babies were 1.3
times more likely (p<0.001) to develop fissures
when compared to females (Table 3).

Another factor that proved to be of extreme
importance was the birth weight, so that babies who
were born with low birth weight in the three
quadrennials analyzed, were approximately 2.5
times more likely (p<0.001) of having fissures than
children born with weights greater than 2,500 grams.

As regards the race/color of babies, the non-
white color presented a protective factor regarding
the development of cleft lip and/or cleft palate, being
that these registered approximately 0.80 times more
chances (p<0.001) of not presenting fissure than
white babies.

Discussion

The results are consistent with data found in the
literature, pointing to the significant increase in the
birth of Brazilian neonates with cleft lip and/or cleft
palate. The presence of cleft was associated with
prematurity, race/color white, children of mothers
with age greater than or equal to 35 years old and
worse conditions of vitality at birth.12-16

The average rate of cleft lip and/or cleft palate
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Figure 1

Distribution of cleft lip and/or palate rates of newborns, according to the Brazilian region. Brazil, 2005 to 2016.
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Table 1

Tendency of cleft lip and/or palate rates in newborns, according to the Brazilian region. Brazil, 2005 to 2016.

Model                             R2 p                                 Trend                                                    

Brazil y=0.50+0.008x 0.59 0.009 Ascending

North y=0.44+0.004x 0.19 0.213 Ascending

Northeast y=0.38+0.015x 0.90 <0.001 Ascending

Southeast y=0.53+0.008x 0.51 0.019 Ascending

South y=0.72-0.007x 0.25 0.143 Ascending

Midwest y=0.55+0.008x-0.005x2 0.85 0.001 Ascending/Descending
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Table 2

Association of maternal and care factors of newborns with cleft lip and/or palate. Brazil, 2005 to 2016.

2005 - 2008                                                       2009 – 2012                                                              2013 – 2016

n               %            OR             CI95% n               %           OR              CI95%                   n                 %                   OR             CI95%

Maternal age (years)

≤19 1102 19.8 1.00 1.03-0.90 1136 18.8 1.00 1.07-0.94 1056 17.1 1.00 1.02-0.89

20 - 34 3727 67.0 4083 67.4 4127 66.7

≥35 728 13.1 1.40 1.30-1.52 836 13.8 1.30 1.24-1.44 1003 16.2 1.30 1.25-1.43

Ignored 2 - - - - - - - - - - -

Schooling (years of study)

< 8 2398 43.1 2009 33,2 1.0 0.98-1.09 1529 24.7 1.1 1.03-1.15

≥ 8 3051 54.9 10.0 9.56-10.43 3974 65.6 4591 74.2

Ignored 110 2 72 1.2 66 1.1

Marital status

With companion 2194 39.4 2737 45.2 3603 58.2

No companion 3269 58.8 0.90 0.97-0.87 3267 53.9 1.00 1.01-0.91 2525 40.8 0.90 0.99-0.89

Ignored 96 1.7 51 0.8 58 0.9

Nº of prenatal consultations

< 7 2328 41.8 0.90 0.98-0.88 2334 38.5 1.00 1.05-0.95 2150 34.8 1.00 0.98-1.09

≥7 3150 56.6 3656 60.4 3988 64.5

Ignored 81 1.5 65 1.1 48 0.8

Gestational age (weeks)

< 37 734 13.2 2.10 1.99-2.32 978 16.2 1.90 1.82-2.08 1115 18.0 1.70 1.63-1.86

≥ 37 4758 85.6 4962 81.9 4946 79.9

Ignored 67 1.2 115 1.9 125 2.0

Type of parturition

Normal 2724 49.0 2630 43.4 2473 39.9

Cesarean 2829 50.9 1.20 1.16-1.29 3414 56.4 1.20 1.09-1.21 3695 59.7 1.20 1.11-1.23

Ignored 6 0.1 11 0.2 18 0.3
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Table 3

Association of factors of newborns with cleft lip and/or palate. Brazil, 2005 to 2016.

2005 - 2008                                                       2009 – 2012                                                              2013 – 2016

n               %            OR             CI95% n               %           OR              CI95%                   n                 %                   OR             CI95%

Apgar 1st minute

≤7 1412 25.4 1.80 1.71-1.93 1415 23.4 1.90 1.77-2.00 1438 23.2 2.10 2.01-2.26

> 8 3941 70.9 4516 74.9 4653 75.2

Ignored 206 3.7 124 2.1 95 1.5

Apgar 5th minute

≤7 483 8.7 3.10 2.81-3.35 501 8.3 3.40 3.11-3.70 538 8.7 4.00 3.73-4.39

> 8 4868 87.6 5425 89.6 5557 89.8

Ignored 208 3.7 129 2.1 91 1.5

Gender

Female 2344 42.2 2482 41.0 2529 40.9

Male 3207 57.7 1.30 1.23-137 3556 58.7 1.40 1.30-1.44 3639 58.8 1.40 1.30-1.44

Ignored 8 0.1 17 0.3 18 0.3

Weight (g)

< 2.500 995 17.9 2.40 2.29-2.62 1102 18.2 2.40 2.26-2.57 1154 18.6 2.50 2.34-2.64

> 2.500 4539 81.6 4950 81.7 5030 81.3

Ignored 25 0.5 3 - 2 -

Race

White 3064 55.1 2970 49.1 2587 41.8

Non white 2205 39.7 0.70 0.71-0.64 2861 47.2 0.80 0.08-0.72 3399 54.9 0.80 0.82-0.74

Ignored 290 5.2 224 3.7 200 3.2
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was 0.51/1000 live births; corroborating an analysis
carried out in the period from 2000 to 2013 that
pointed to a national average of 0.48/1000 live
births.13 As regards the Brazilian regions most
affected by this anomaly, the South and Southeast
regions presented higher rates, a fact that is consis-
tent with the literature, in which the higher preva-
lence of cleft lip and/or cleft palate in Brazil was
verified in the South region, being the lowest rate
corresponding to the northeast region.17 However, it
should be noted that, as evidenced in the results, the
Northeast region presents an increasing trend for the
development of anomaly, which can be explained by
the improvement in the notifications of data also in
this region.17

In the period covered by the study, Brazilian
rates of cleft lip and/or cleft palate showed an
increasing trend, as has already been pointed out in
studies conducted with data until 2013,13 and in a
similar manner to other countries such as the
Netherlands9 and Argentina.18 In Brazil, the
Northeastern and Southeastern regions also showed
ascending rates, while the Midwest region showed
discordant behavior to other regions with increasing
rates, followed by a decreasing trend.

In spite of the reliability of the data provided by
the Sinasc,14 the discrepancy of rates found in the
regions of the country, as well as between the years
of study,  can also be attributed to the rotation of
health professionals,19 which many times are not
oriented as to the correct filling of the statement of
live birth; thus impacting on the quality of the data
logging. Thus, we stress the importance of aware-
ness and empowerment of these professionals facing
the proper completion of the information that feed
the databases available for the population.

In relation to maternal age, the age greater than
or equal to 35 was also found in a case-control study
conducted in Iran, with 187 children, as a risk factor
for fissure,15 as well as in a Brazilian study.13

Growing scientific evidence indicating that the
advanced maternal age is a factor associated with the
development of congenital anomalies.16,20 This is
due to the aging of the ovules, which may have
structural defects due to advanced age.16,20 Another
factor influencer are the pre-existing chronic
diseases, which may weaken the proper functioning
of the female body, causing damage to the fetus.16,20

However, paradoxically, we found a case-control
study conducted with 340 babies in Vietnam, which
pointed out as the age group most affected, the popu-
lation aged up to 24 years old.21 In Argentina, a case-
control study with 13,444 babies also showed that
women aged less than 19 had more chances of

presenting children with cleft lip and/or cleft
palate.18 It is understood that the association
between maternal age and development of cleft has
controversies in the literature, although the results of
this study have pointed out a higher risk of malfunc-
tion in mothers of advanced age. A hypothesis for
such discrepancies in relation to the maternal age
may be related to possible methodological diffe-
rences in the studies, or even the confounding factors
of populations under study, which may not have
been identified and/or adequately controlled in the
execution of data analysis.  

In this study, the variable low schooling
presented itself as a protective factor in the quadren-
nium 2005-2008, but it is known that the lack of
information is an aggravating factor in health, being
the low schooling a predominant Brazilian feature in
the profile of neonatal deaths.5,6,21 It is emphasized
that, from 2009 to 2016, the low schooling was
demonstrated as a risk to the fissure, corroborating
the literature.22 In Argentina it was found that the
maternal and paternal schooling are also considered
risk factors for fissures,18 as well as in Vietnam,
where the low schooling is associated with higher
chances of fissure.21

With respect to the presence of a companion, this
study indicated that the absence of a partner is asso-
ciated with cleft lip and/or cleft palate, thus rati-
fying, findings from other studies.7-23

Another factor-associated care to children with
cleft lip and/or cleft palate is the insufficient number
of prenatal consultations, lower than the recom-
mended minimum of seven. The quality and quantity
of pre-natal consultations are essential for maternal
and child safety, as they are linked directly with the
rates of neonatal death.22 In the same direction, it is
known that infants with cleft lip and/or cleft palate
have more chances of being born premature, as
pointed conclusions of a study of Brazilian system-
atic review.23 This fact can be directly connected to
the type of parturition chosen for the birth, because
cesarean sections for convenience do not comply
with the maturity of the baby, causing the occurrence
of premature infants present ascending rates.23

The results found here allow affirming that not
always the number of pre-natal consultations is
connected to low adherence of pregnant women,
since, considering the cleft lip and/or cleft palate as
a risk factor for prematurity, pregnancy can be inter-
rupted prematurely. However, this does not justify
the failure to carry out the minimum number recom-
mended, because, since diagnosed, the baby with
cleft lip and/or cleft palate demand greater moni-
toring and attention, as well as the family that also
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requires care and guidance.
In relation to the type of birth, it was possible to

verify that children with presence of cleft lip and/or
cleft palate were predominantly born by cesarean
section. Given this scenario, it is observed that the
cesarean section has been performed without clinical
indication, many times, under the pretext of
providing greater security and comfort for the
parturient.24 Brazil is internationally recognized as
the country with the highest rates of cesarean
sections in the world, and approximately 40% in the
public sector and 80 to 95% in the private sector.25

In respect to the Apgar score at the 1st and the 5th

minutes, no studies were found that would confirm
the findings of the present study. It is known that
babies who presented evaluation by the Apgar score
lower than seven in the 1st and the 5th minutes
revealed more chances to evolve to the death of that
babies with scores above eight,22 reinforcing the
need of offering assistance quality at the moment of
birth, aiming at the reduction of risk of death of
babies with cleft lip and/or cleft palate.

The male gender as a risk factor for cleft lip
and/or cleft palate, contrary to race/skin color, which
is a protective factor for the development of
anomaly, confirm the findings in national and inter-
national studies, which also point to the female
gender as a protective factor and on the other hand
the white, yellow and indigenous races as being
those with greater predominance of anomaly.22,23

A study carried out in parallel with the data from
the last census in Brazil, showed that there is no
significant difference in the number of births among
white and mixed breeds in Brazilian population,
being represented by 41% and 47%, respectively.24

Therefore, it is important to investigate whether the
protective factor linked to the non-white race/color
is not associated to  regional differences and ethnic
groups in Brazil, which strengthens the possibility of
a protective factor in race/non-white color.

In addition, the greater prevalence of births with
cleft lip and/or cleft palate is on the Asiatic and
American continents, representing 1/500 births;
while, in African populations, the prevalence of the
anomaly that configures in 1/2500 live births,17 rein-
forcing the results of this study that bring the non-
white race/color as a protective factor for the occur-
rence of cleft lip and/or cleft palate in Brazil.

Low birth weight pointed out as a risk factor also
reinforces the findings of the literature, a fact that
can be explained by the birth route is chosen,
because the majority of babies with cleft lip and/or
cleft palate born of scheduled cesarean births, which
means that not always are already ripe for the birth,

being removed from the intrauterine life before the
stage of weight gain.25,26

Finally, it is worth noting that a multi and inter-
disciplinary team, with a view to ensuring that it can
enjoy all the features of treatment available, must
follow the development of a child with cleft lip
and/or cleft palate. It is important to consider that,
once  the treatment has started, properly and early,
the chances of the baby with cleft lip and/or cleft
palate has a development with quality of life are
amplified.25-27

Some limitations related to the use of secondary
data, may derive from the incompleteness in relation
to filling or underreporting, especially in the case of
an ecological study, comparing different regions in
Brazil. We yet stress the impossibility of access to
additional data, as a division of the disease in
syndromic and non-syndromic, as well as maternal
habits, which could contribute to the study, but are
not available for the whole country. However, it
should be emphasized that information systems are
fundamental to the development of researches of
greater inclusiveness, as those who seek to trace the
outline of a phenomenon at the national level. We yet
reinforce the need for new regional studies with
different approaches in an attempt to higher
compression of the findings.

In conclusion, the need of strengthening and
creation of new networks of health attention for the
person with cleft lip and/or cleft palate, especially in
regions with a growing trend in the prevalence of
this disease is emphasized. It is necessary that the
professionals are prepared to promote the adequate
care to the baby with cleft lip and/or cleft palate and
their families, aiming to provide assistance and qua-
lified information since the prenatal, parturition and
postpartum, and early identification and monitoring
of the baby with cleft lip and/or cleft palate, so that
the family feel safe and quiet with the new situation
which will be experienced. It is suggested to conduct
further studies on this theme, strengthening the
knowledge about an issue which is so important.
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