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Abstract

Background: Cryptorchidism is a congenital disorder that
causes an irregularity in the permanent or temporary descent of
one or both testicles. In Brazil, there are no comprehensive studies
describing the association of demographic, social, and clinical
characteristics in relation to cryptorchidism.

Objectives: This study aims to verify possible associations of
clinical and sociodemographic characteristics in patients with
cryptorchidism.

Design and Methods: An analytical, descriptive and retrospec-
tive study was carried out based on secondary data of 5,168 live
births with cryptorchidism recorded in the Live Birth Information
System (SINASC), Brazil from 1999 to 2018. The socio-demo-
graphic factors analyzed were the geographic region, age, educa-
tion and marital status of the mothers. The clinical factors ana-
lyzed were the duration and type of pregnancy. The place of birth
was also analyzed as a secondary outcome.

Results: This research analyzed all live births during the study
period, in Brazil. The chance of cryptorchidism in the neonate is
more common in women who become pregnant later (>30 years of
age) and with a higher level of education (>8 years). The risk of
cryptorchidism in relation to the federation units is higher in
Paraiba, Pernambuco, Sergipe, Sdo Paulo, and Santa Catarina.
Regarding the clinical characteristics, the shorter pregnancies,
which characterize premature births, are a risk for the appearance
of cryptorchidism in the country.

Conclusion: Thus, in this study, we found that sociodemo-
graphic and clinical factors have specific characteristics that pre-
dict cryptorchidism in newborns in Brazil.

Introduction

Cryptorchidism, also called undescended testicle, is a congen-
ital alteration that causes an irregularity in the permanent or tem-
porary descent of one or both testicles, with a predominance of 1.8

Significance for public health

to 8.4% in boys born weighing more than 2500 g at birth. There is
an association with a future danger of infertility in men with cryp-
torchidism, caused by a decrease in semen quality.!
Cryptorchidism not only alter the handers and function of Sertoli
cells and Leydig cells, but also for the germ cells.!

It is believed that the testicular descent process occurs in two
phases of the gestational period: between 8 to 15 weeks and 25 to
35 weeks of gestation, through the excretion of hormones. The
congenital alteration that prevents the descent of the testicles
probably occurs due to supposed interruptions in one or both phas-
es. However, the processes that lead to these interruptions are not
well defined.*? Epidemiological studies show that maternal smok-
ing and gestational diabetes are associated with the risk of devel-
oping cryptorchidism. In addition, low birth weight and delayed
intrauterine growth are the most noticeable characteristics in boys
with cryptorchidism.?

Cryptorchidism, in most cases, is later accompanied by a
reversibility of the case, that is, there is a spontancous descent
from the testicle to the scrotum. This change occurs more fre-
quently in individuals in their first months of life and those who
were born prematurely.® It is estimated that, annually, 30% of pre-
mature births are affected by cryptorchidism worldwide. In addi-
tion, testicular ectopia has a higher incidence among these individ-
uals. It is also observed that 3 to 5% of full-term newborn present
cryptorchidism, being the most prevalent unilateral type, a condi-
tion in which one of the testicles is not present in the scrotal.” The
exposure of pregnant women to different types of pesticides can
lead to adverse results in pregnancy, and thus, cryptorchidism is
closely linked to environmental issues.

Currently, Brazil is first on the world ranking of pesticide con-
sumption, of which more than half are at great risk to human
health.® From studies on the subject, it was deduced that women,
before or during pregnancy, who have constant contact with pesti-
cides, are at great risk of giving birth to individuals with congen-
ital malformations. In addition, some of these pesticides can act as
endocrine disruptors, which can cause problems for live births,
such as cryptorchidism. Other environmental issues such as air
pollution, deforestation, and exposure to heavy metals were also

Better understanding which groups are exposed to a greater risk of cryptorchidism, makes these factors extremely important for the development of public poli-
cies that can favor the reduction of cases of the disease in Brazil. This research found that the occurrence of cryptorchidism is increasing in the country, and
that sociodemographic characteristics, such as region where they live, level of education, marital status and maternal age, as well as clinical characteristics,
such as duration and type of pregnancy, and place of occurrence, may be associated with this phenomenon.
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identified as possible generators of a testicular ectopic condition.’
However, in Brazil, there are no comprehensive studies describing
the association of demographic, social, and clinical characteristics
in relation to cryptorchidism. Taking the available data into
account, the investigation of these factors becomes extremely
important for the development of public policies that may favor a
decrease in cases of the disease in the country. Thus, this study
aims to verify possible associations of the aforementioned factors.

Design and Methods

Ethics

This study analyzed secondary data available in the
Department of Informatics of the National Health System (DATA-
SUS).!% The data are publicized with unrestricted use and access.
Ethical assessment of the research ethics committee is not required
according to the terms of the National Health Council Resolution
n. 510, April 7, 2016.

Type of study

An analytical, descriptive, and retrospective study was carried
out, based on secondary data on live births with cryptorchidism
registered in the Live Birth Information System (SINASC) of the
Ministry of Health, Brazil.

Database

SINASC is a secondary database available on the Ministry of
Health’s DATASUS.!? Data on live births recorded from 1999 to
2018 in Brazil in the health information system were recovered.
The total number of live births with cryptorchidism in the period
of interest is 5,168 children.

Primary outcomes

Sociodemographic factors were geographic regions, age, edu-
cational level, and marital status of the mothers. Classification of
the factors are as follows: geographic regions (North, Northeast,
Midwest, South, and Southeast); age (<19, 20-29, 30-39, 40-49,
50-59, 60-69, 70-79, >80 years); marital status (single, married,
widowed and divorced); and educational level (no schooling to 12
or more years of education).

The clinical factors analyzed were the duration and the length
of pregnancy. Duration of pregnancy (less than 22 weeks, 22 to 25
weeks, 28 to 31 weeks, 32 to 36 weeks, 37 to 41 weeks and 42
weeks or more) and length of pregnancy (Single, Double, Triple or
more) were classified.

Secondary outcomes

The place of occurrence (hospital or home) of the childbirth
was analyzed.

Statistical analysis

The data were submitted to descriptive and inferential analysis.
For the description of the data, relative and absolute frequencies
were used. The data were submitted to the Shapiro-Wilk test to ver-
ify the distribution of the normality of the data. The Pearson r cor-
relation test (parametric) was used to verify the level of correlation
between the rate of live births and cryptorchidism per year. To
check the coefficient of determination, the square R (1?) test was
used. In addition, linear regression was applied for data analysis.
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Chi-square was used to examine associations between categorical
variables (p<0.05). Odds ratios (ORs) with 95% confidence inter-
vals (95% CI) were used to quantify the degree of association for
the occurrence of cryptorchidism in live births in Brazil. The sta-
tistical program used for data analysis was BioEstat 5.0.

Results

A total of 5135 children with cryptorchidism and a correspon-
ding number of mothers were studied. The distribution of the rate
of live births per 100,000 inhabitants is shown in Figure 1. We
observed that there was a positive correlation with an increase in
the number of children with cryptorchidism in recent years.

Sociodemographic variables

Region

The association tests showed that, children born in the North,
Northeast, or Midwest region of Brazil presented a low risk for
cryptorchidism, while children born in the Southeast region pre-
sented a high-risk factor for cryptorchidism (Table 1).

Regarding the federation units, no state in the North region
presented results considered as a risk factor for cryptorchidism, on
the contrary. In the Northeast region, the states of Paraiba,
Pernambuco, and Sergipe showed results considered high risk fac-
tors for cryptorchidism, while Maranhdo, Rio Grande do Norte,
Alagoas, and Bahia presented a low risk. In the Midwest, the states
of Mato Grosso, Mato Grosso do Sul, and Goias presented a low
risk for cryptorchidism. In the Southeast region, only the state of
Sao Paulo and Rio de Janeiro showed high and low risk factor for
cryptorchidism, respectively. In the South region, the state of
Parana presented a low risk for cryptorchidism, but the state of
Santa Catarina presented the greatest risk factor in the country
(Table 1).

Mother’s education level

The results demonstrated that mothers who had less than seven
years of study, presented low risk for cryptorchidism in their
neonates. However, mothers who have a high educational level,
that is, eight or more years of schooling, were associated with high
risk of cryptorchidism in their neonates (Table 1).
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Figure 1. Distribution of the live birth rate with cryptorchidism

per year.
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Mother’s age against cryptorchidism. Mothers who had children after 30 years of

In relation to maternal age, the results showed that mothers, ~ age had a greater chance of their children birthed with cryp-
who had delivery before the age of 24, indicated a protective factor torchidism (Table 1).

Table 1. Region, age, education level and marital status of the mothers.

North 7,406,170 147 0.264 (0.224, 0.311) 0.0001
Rond6nia 703,032 21 0.426 (0.277, 0.654) <0.0001
Acre 396,418 5 0.180 (0.075, 0.433) <(.0001
Amazonas 1,745,032 41 0.332 (0.244, 0.451) <00001
Roraima 241,659 1 0.059 (0.008, 0.420) 0.0002
Pard 3,330,909 36 0.149 (0.107, 0.207) <0.0001
Amapa 363,421 12 0472 (0.268, 0.833) 0.0107
Tocantins 625,699 31 0.709 (0.498, 1.010) 0.0662
Northeast 21,320,374 1383 0.906 (0.852, 0.964) 0.0019
Maranhao 2,693,111 11 0.056 (0.031, 0.102) <0.0001
Piauf 1,226,823 71 0.828 (0.655, 1.047) 0.1284
Ceard 3,284,707 228 0.996 (0.872, 1.138) 0.9866
Rio Grande do Norte 1,260,423 28 0.315 (0.217, 0.457) <0.0001
Paraiba 1,398.953 178 1.856 (1.598, 2.156) <0.0001
Pernambuco 3,705,930 567 2.344 (2.148, 2.558) <0.0001
Alagoas 1,459,777 36 0.349 (0.251, 0.485) <0.0001
Sergipe 923,425 93 1.454 (1.184, 1.785) 0.0004
Bahia 5,367,225 171 0.438 (0.376, 0.511) <0.0001
Southeast 29,439,853 2627 1.572 (1.488, 1.660) <0.0001
Minas Gerais 6,266,677 414 0.944 (0.853, 1.043) 0.2730
Espirito Santo 1,357,711 89 0.940 (0.762, 1.159) 0.5985
Rio de Janeiro 5,901,184 357 0.859 (0.771, 0.956) 0.0060
Sao Paulo 15,896,281 1767 1.905 (1.799, 2.018) <0.0001
South 10,275,059 757 1.067 (0.988, 1.153) 0.0992
Parand 4,153,559 145 0.486 (0.412, 0.574) <0.0001
Santa Catarina 2,268,088 352 2.318 (2.080, 2.583) <0.0001
Rio Grande do Sul 3,853,412 260 0.967 (0.853, 1.095) 0.6225
Midwest 5,768,464 254 0.613 (0.540, 0.695) <0.0001
Mato Grosso do Sul 1,050.160 15 0.202 (0.122, 0.336) <0.0001
Mato Grosso 1,261,656 34 0.382 (0.273, 0.536) <0.0001
Goids 2,320,427 129 0.793 (0.666, 0.944) 0.0103
Distrito Federal 1,136,221 76 0.959 (0.765, 1.203) 0.7660
Mother's age

14 years or any less (-) 655,813 34 0.737 (0.526, 1.033) 0.0886
15 to 19 years 14,652,974 872 0.817 (0.760, 0.879) <0.0001
20 to 24 years 21,304,161 1325 0.847 (0.796, 0.902) <0.0001
25 to 29 years 17,564,324 1175 0.940 (0.881, 1.003) 0.0654
30 to 34 years 11,993,963 1000 1.234 (1.151, 1.322) <0.0001
35 to 39 years 5,902,501 598 1.502 (1.379, 1.636) <0.0001
40 to 44 years 1,494,116 153 1.474 (1.255, 1.731) <0.0001
45 to 49 years 108,862 9 1179 (0.613, 2.267) 0.7542
50 years or more (+) 6,368 2 4479 (1.119,17.919) 0.1150
Mother's education level

None 2,110,328 42 0.219 (0.162, 0.297) <0.0001
1 to 3 years 4,887,778 198 0.437 (0.379, 0.504) <0.0001
4 to Tyears 15,957,621 1114 0.734 (0.687, 0.784) <0.0001
8 to 11 years 25,796,262 2734 1.436 (1.359, 1.517) <0.0001
12 years or more (+) 9,207,348 1019 1.319 (1.232, 1413) <0.0001
Mother's marital status

Single 27,186,900 2340 0.912 (0.864, 0.964) 0.0012
Married 20,436,073 1854 1.006 (0.950, 1.065) 0.8339
Widow 136,960 13 1.050 (0.609, 1.810) 0.9713
Judicially separated 547,561 60 1.215 (0.942, 1.567) 0.1519
Consensual union 8,342,110 851 1.154 (1.073, 1.243) 0.0001

p=<0.05, Chi-square test with Yates correction. OR, odds ratio; 95% Cl, confidence interval.
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Mother’s marital status

The mothers’ marital status showed no association for the
occurrence of cryptorchidism (Table 1).

Clinical variables

Type of pregnancy
The type of pregnancy showed no association (Table 2).

Gestation duration

The results on the duration of pregnancy revealed that women
who had a gestation of 37 to 42 weeks or more, had a protective
factor in the appearance of cryptorchidism, whereas women who
had a shorter pregnancy between 28 to 36 weeks of gestation had
a high-risk factor (Table 2).

Place of occurrence

The place where the birth occurred (hospital and home) was
evaluated. The results demonstrated that the births at home had a
low risk, but the ones that occurred in the hospital presented high
risk for cryptorchidism (Table 2). Cryptorchidism not only alter the
handers and function of Sertoli cells and Leydig cells, but also for
the germ cells.

Discussion

Cryptorchidism may result in infertility, caused by a decrease
in semen quality by altering a function of sertoli, leydig cells and
germ cells.!* However, with these implications, sociodemographic
and clinical factors are rarely studied in Brazil. Thus, this study
investigated and identified that there are specific associations of
these factors that predict cryptorchidism in newborns in Brazil.

Cryptorchidism presented increased risk in the federation
units: Sdo Paulo, Paraiba, Pernambuco, Sergipe, and Santa
Catarina. Although the South region has the most prevalence, only
the federation units Sdo Paulo presented increased risk. Some fac-
tors that have been related to this increased risk, among them are
pesticide use and smoking. In this context, the particularities of
each site have to be considered. Regarding the use of pesticides,
some federation units have a high use of pesticides for sugarcane.
The federation units: Sdo Paulo (66%), Paraiba (37%), and
Pernambuco (38%) present sugarcane as the predominant agricul-
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tural crop type.!! Sergipe (15%) presents sugarcane as the second
predominant agricultural crop type and interestingly it is the place
of association with the lowest risk among all.!' However, Santa
Catarina differs from the other federation units; it presented the
largest tobacco crops (7%) in Brazil.!! In this context, the relation-
ship between cryptorchidism and tobacco should be considered. It
is public knowledge that smoking is associated with a risk in the
development of cryptorchidism;’ despite the continuous decrease
in recent years of tobacco consumption by women in Brazil, there
is still a considerable percentage (11.2%). In a study'? to evaluate
the prevalence of pregestational and gestational smoking, the
authors observed higher incidence of tobacco in women from the
South and Southeast regions of Brazil, which reflects in the higher
risk of cryptorchidism in Santa Catarina (South) and Sado Paulo
(Southeast). In addition, we observed an increasing number of live
births with cryptorchidism, and hence, the higher use of pesticides
may be taken into account. Recently, Brazil was affected by an out-
break of Zika virus, which until then, was associated with micro-
cephaly and other clinical findings, including intrauterine infec-
tions.!> Meanwhile, a study was published evaluating the relation-
ship of cryptorchidism in children with microcephaly due to the
Zika virus. In their findings, Romulo et al.'* reported that, of the
children evaluated with microcephaly, over 34% also had cryp-
torchidism. It was then hypothesized that cryptorchidism is an
additional impairment of congenital Zika syndrome. However,
since the outbreak of the Zika virus epidemic occurred in the
Brazil, these findings have contributed to a high risk of cryp-
torchidism in the last years. The chance of cryptorchidism in the
neonate is more common in women who become pregnant later
and with a higher level of education. Late pregnancy has been
pointed out as a risk factor for cryptorchidism, especially when it
is primiparous, indicating that the presence of subfertility is direct-
ly linked to increased risk.'® In addition, women with higher levels
of education have access to opportunities that directly influence
their choices regarding the gestational process and their own repro-
ductive health.'® Thus, the higher level of education may be related
to choosing to have children later, as it also indicates a high prob-
ability of interruption in the gestational process in some circum-
stance of life.'¢ For instance, a study reported that, among the rea-
sons listed for choosing the termination of pregnancy, women tend
to cite the continuity of studies as a priority.!6

Regarding the clinical characteristics, the shorter pregnancies,
which characterize premature births, are a risk for the appearance
of cryptorchidism. The length of pregnancy has been shown to be

Table 2. Place of occurrence, type of pregnancy and duration of pregnancy.

Place of occurrence

Hospital 70,537,053 5136 5.257 (2.909, 9.499) <0.0001
Residence 784,305 11 0.192 (0.106, 0.348) <0.0001
Type of pregnancy

One 70,804,395 5058 0.997 (0.819, 1.215) 0.9776
Double 1,340,900 98 1.023 (0.838, 1.250) 0.8603
Triple and more (+) 69,789 3 0.601 (0.193, 1.865) 0.5056
Duration of pregnancy

27 weeks or any less (-) 364,640 29 1.092 (0.758, 1.573) 0.7065
28 to 31 weeks 483,995 69 1.970 (1.553,2.498) <0.0001
32 to 36 weeks 4,152,476 673 2410 (2.222,2.613) <0.0001
37 to 41 weeks 63,659,869 4275 0.525 (0.488, 0.566) <0.0001
42 weeks or more (+) 1,607,141 73 0.618 (0.490, 0.778) <0.0001

p=0.05, Chi-square test with Yates correction. OR, odds ratio; 95%ClI, confidence interval.
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a risk factor for cryptorchidism in some studies*!7 and reveals that
women who have had a shorter pregnancy are at greater risk of
having children with undescended testicles, given the two phases
of testicular descent that occur between weeks 8 and 15, and weeks
25 and 35 respectively. Corroborating the results of this study,
which points out that pregnancies of 37 weeks or more had a pro-
tective factor in the appearance of cryptorchidism, in contrast,
women who had a shorter pregnancy between 28 to 36 weeks of
gestation had a high risk factor. Knowing the clinical and sociode-
mographic factors that may be associated with the appearance of
cryptorchidism is essential for the development of public policies.
However, in Brazil, similar to other developing countries, there are
limitations in the quality of data collected. It is possible to observe
a large number of unknown or unreported data that greatly impair
the reliability of the analysis carried out in studies using secondary
banks. Although there is a reduction in underreporting, there is still
room for improvement. Another limitation is the alteration of terms
and items in the collection worksheets, reducing the standardiza-
tion in the collection and late release of data on the platform.!8 In
this study, we found that the sociodemographic and clinical factors
have specific characteristics that predict cryptorchidism in new-
borns in Brazil. The risk of cryptorchidism in relation to the feder-
ation units is higher in Paraiba, Pernambuco, Sergipe, Sdo Paulo,
and Santa Catarina. The chance of cryptorchidism in the neonate is
more common in women who become pregnant later and with a
higher level of education. Regarding the clinical characteristics,
the shorter pregnancies, which characterize premature births, are a
risk for the appearance of cryptorchidism in the country. These
findings can potentially be used to direct new guidelines and
improve the guide to public health policies.
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