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Abstract
Objective: To evaluate the performance of infants with congenital syphilis from the Denver Test II. Methods: This is an 
epidemiological and descriptive study. Data were collected at the Aracaju Teaching Maternity in 2022 through the Denver 
II Test in children aged 0 to 6 years. This is a child developmental risk screening test, which includes 125 items that assess 
social and personal behavior, language and motor skills advocated. Results: Among the items of the instrument, there 
were alterations of 4 marks in the personal-social evaluation, 3 marks in the adaptive fine motor and 1 mark in language. 
On the other hand, there were no relevant changes in gross motor skills. The prevalence of individuals who presented 
a risk test on the Denver II was 80.7%, with 54.5% being male. Regarding the nutritional factor, 29.8% of the children 
practice family feeding. Moreover, the mothers had a mean age of 23.5 years. Most of the interviewees (61.4%) reported 
not having a provider and 98.2% reported maternal education, but only 8.8% had completed higher education. In the 
inferential statistics it was found that when there are more children in the family context the children presented later 
milestones. Conclusion: When performing the inferential statistics comparing the maternal variable, number of children, 
with the Denver II test it was found that the more children the p-value was 0.040, therefore statistically significant for 
delayed developmental milestones. Therefore, the Denver II scale is extremely important for the diagnostic screening for 
motor/personal-social delay in patients with syphilis.
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INTRODUCTION

Congenital syphilis (CS) is a disease resulting from the 
hematogenous spread of the Treponema pallidum bacterium 
transplacentally from untreated or inadequately treated 
pregnant women to their fetuses1. Transmission can occur 
at any stage of pregnancy, however, the probability of its 
occurrence will vary according to two main factors: the time 
of fetus exposure and the disease’s clinical stage in which the 
mother is. In 2020, the syphilis detection rate in pregnant 
women was 21.6/1,000 live births; the incidence rate of 
congenital syphilis, 7.7/1,000 live births; and the mortality rate 
from congenital syphilis, 6.5/100,000 live births2.

The risk of vertical transmission can reach up to 85%, 
being able to be transmitted at any stage of pregnancy or 
even during childbirth3. Therefore, to diagnose and effectively 
treating CS is paramount to prevent the newborn (NB) from 
having adverse consequences in its development.

Child development involves several aspects, including 
the child’s neurological, behavioral, cognitive, social and 
affective maturation. The child’s growth pattern must be 
monitored, as it may indicate clinical and chronic disorders. 
Anthropometric measurements must be compared with the 
statistical patterns present in growth charts. In addition to 
changes in growth, children with congenital syphilis may 
experience a delay in neurodevelopment, affecting cognition, 
language and behavior4 and, in later cases, progress to 
neurosyphilis or tertiary syphilis, which leads to changes in the 
cerebrospinal fluid (CSF), meninges and vessels of the Central 
Nervous System, and, consequently, neurological damage, 
cognitive deterioration and behavioral changes5.

Outpatient follow-up of newborns exposed to maternal 
syphilis is important and must be carried out until at least 2 
years of age6. However, children diagnosed with CS after 18 
months of age should be followed up until at least 5 years of 
age, as it is necessary to evaluate late manifestations, such as 
neurodevelopmental changes. For instance, the delay in the 
expected disappearance of primitive reflexes, which should 
also justify a central nervous system assessment7.

Denver II is the most used child development risk 
screening test in Brazil, and is also used in several countries8. 
This instrument includes assessment of social and personal 
behavior, language and motor skills recommended as typical 
for development. The child’s cognition is assessed by the 
ability to understand instructions, conceptualize words, name 
pictures and personal-social skills9.

This study was motivated by the high prevalence and 
incidence of congenital syphilis in the specialty outpatient 
clinic of the Maternity Hospital of this study, as well as the little 
literature available in relation to neurodevelopment in children 
with congenital syphilis. Given the above, the objective was 
to carry out a study to evaluate the neurodevelopment of 
children with congenital syphilis using the Denver II Test, 
an instrument that includes assessment of personal-social, 

adaptive, language and motor skills, recommended as typical 
developmental landmarks in a Reference Maternity in Aracaju-
Se in the year 2022.

METHODS

Population and Sample
Epidemiological and descriptive study. The inclusion 

criteria for this study were: children between 0 and 6 years 
of age with congenital syphilis, treated at birth and being 
followed up at the congenital syphilis outpatient clinic and 
whose mothers or guardians signed the Free and Informed 
Consent Form (TCLE); and children under 18 years with the 
Free and Informed Assent Term (TALE).

Data collection
Data were collected at the Maternity Teaching 

Hospital in Aracaju, Sergipe, during the year 2022. Newborns 
diagnosed and treated at the aforementioned Maternity 
Hospital for congenital syphilis were referred to the respective 
outpatient clinic. During the care of these patients, the 
trained team applied the questionnaire and the Denver II test, 
which included children diagnosed with congenital syphilis 
following the disease definition criteria of the Ministry of 
Health (2019)¹. From this, the patients were evaluated by the 
neurodevelopment test using the Denver II scale. Children who 
had neurodevelopmental delays were referred for evaluation 
by a neuropediatrician and follow-up with a speech therapist 
and physical therapist was recommended.

Mothers or guardians signed the Free and Informed 
Consent Form (TCLE) and children under 18 signed the Free 
and Informed Assent Term (TALE). The study was approved 
by the Ethics and Research Committee of Universidade 
Tiradentes, Aracaju, Sergipe, with opinion nº 5.292.272 and 
CAAE: 49705421.5.0000.5371.

Tests and quizzes
The study was preceded by training the interviewers 

(medical students) by a pediatrician and speech therapist 
with experience in applying the Denver II test. During data 
collection, the participants responded to a sociodemographic 
questionnaire. In this way, dependent and independent 
variables were collected. The dependent variable were 
infants with congenital syphilis. The independent variables, in 
turn, were divided into maternal variables - age, occupation, 
education, number of children, number of children of the 
same father, skin color, place of residence, family allowance, 
family income, provider, person/income -, paternal - age, 
occupation - and baby - date of birth, APGAR, gestational 
age, weight, nutritional diet, height and head circumference 
at birth, neonatal resuscitation, signs and symptoms of 
syphilis (low weight; premature; Jaundice; hepatomegaly; 
hepatosplenomegaly; palmar-plantar pemphigus; Parrot’s 
pseudoparalysis;
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Furthermore, as previously mentioned, the Denver II 
test was applied to track changes in the neurodevelopment 
of children with congenital syphilis, a highly sensitive 
instrument, initially developed by Frankenburg and Dodds in 
1967 and adapted in 199210, which is characterized as a test 
screening and tracking the risk of child neuropsychomotor 
underdevelopment, which includes 125 items that assess 
different areas such as: social and personal behavior, language 
and recommended motor skills. Each item correlates with 
the age and the percentage of the standardized population 
that performed the test, being classified as normal: when the 
child performs the activity predicted for the age or does not 
perform an activity performed by less than 75% of children 
of the same age; care: when the child does not perform or 
refuses to perform an activity that is already done by 75 to 
90% of children of that age; and delay: when the child does 
not perform or refuses to perform an activity performed by 
more than 90% of children their age.

The test is classified as normal: when the child does not 
present any “delay” or does not require maximum care; risk: 
when there are two or more “cautions” and/or one or more 
“delays”; non-testable: when “refuses” to perform the activity 
on one or more items performed by the majority of children or 
on more than one item with the age line in the area in which 
75 to 90% already perform it.

Data analysis
Categorical variables were described using absolute 

and relative percentage frequencies. Continuous variables 
were described using the median and interquartile range. 
Furthermore, we consider a population without changes in 
neurodevelopment specific to a given test to be one with 
more than 95% passing this test1. Then, the non-inferiority 
hypothesis was tested using the Exact Binomial Test.

The significance level adopted throughout the study 
was 5% and the software used was the R Core Team 2022 
(version 4.2.0). Pearson’s Chi-Square, Mann-Whitney and Chi-
Square tests with Monte-Carlo simulations were applied to 
evaluate the hypothesis of independence between categorical 
variables.

RESULTS AND DISCUSSION

Within the sample, there were 57 children with a 
history of congenital syphilis referred for neurodevelopment 
evaluation. Among the patients evaluated, males were the 
most prevalent, representing 31 (54.4%) children. 39 (68.4%) 
were from the capital (Aracaju), the median gestational age 
of the children evaluated was 39 weeks. The interquartile 
weight range was 2695 to 3460 grams, length 46 to 49.5 
cm and skull perimeter 32.8 to 35 cm. Among them, there 
was good vitality assessed through the APGAR parameters; 
and neonatal resuscitation occurred in only 6 (10.5%) of the 
patients evaluated (Table 1). However, congenital syphilis is 

a condition that can result in high morbidity and mortality, 
prematurity and low birth weight11 due to its involvement of 
several fetal organs which, late, directly affects the central 
nervous and cardiovascular systems12.

According to the 2018 Epidemiological Bulletin on 
Syphilis from the Ministry of Health, in Brazil, between 2005 
and 2017, 52% of pregnant women with syphilis were in the 
age group of 20 to 29 years old and 53.1% of women did not 
complete high school. In the present study, the mothers were 
within the average age range of 23.5 years; however, 33.3% of 
the women completed high school education, but only 8.8% 
completed higher education and 24.6% were characterized 
as mixed race (Table 1). The low educational level is related 
to less access to information, incomplete 5th to 8th grade of 
primary education was the most predominant, followed by 
complete high school education (11.3%)13, as well as restricted 
understanding of the importance of measures to prevent 
STIs14. Therefore, maternal sociodemographic factors can 
signal the risk and vulnerability of acquiring congenital syphilis, 
as in other studies15,16. In the present study, the absence of 
a provider was also seen as social vulnerability, which was 
numbered at 61.4% and income of 1 to 2 minimum wages 
(40.4%).

There is consensus in the specialized literature that a 
child’s development does not depend on the central nervous 
system (CNS) maturation alone, but also on several other 
factors: biological, relational, affective, symbolic, contextual 
and environmental17. The acquisition of developmental 
milestones by children substantially depends on the quality 
of the stimuli and relationships that the child experiences.

Mothers affected by syphilis often experience 
socioeconomic challenges and other health issues that can also 
impact neurodevelopmental outcomes. Housing conditions, 
income, maternal education, access to healthcare and daycare, 
among others, influence motor development, which could also 
have repercussions on other domains of development, such 
as psychosocial, cognitive and language18.

Assessing developmental delay requires the ability 
to recognize that developmental trajectories are invariably 
individualized, with variations within what can be accepted as 
“normal” and “not-normal”19. Therefore, delay occurs when 
the child does not perform an activity that is already performed 
by most children their age.

Test results were evaluated under the subheadings 
of personal-social development, fine-adaptive motor, gross 
motor, and language. Of the 57 children evaluated, 11 (19.3%) 
showed development compatible with their age group, with 
46 (80.7%) having a test scored as “risky” (Table 2).

Personal-social conduct corresponds to the evaluation 
of behavior in the face of cultural stimuli. Among children 
with some developmental delay, when evaluated for this 
category, relevant delays stand out in the following milestones: 
observing their own hand, removing clothing, feeding a doll 
and playing board games. A study carried out by Beltrán, 2015, 
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Table 1. Epidemiological profile of patients evaluated for neurodevelopment. Aracaju, 2022.

  n % % valid Median IIQ

Age 54 94,7 0,5 0,2-1,6

Gender

Females 26 45,6 45,6

Males 31 54,4 54,4

APGAR1 46 80,7 9,0 8-9

APGAR5 46 80,7 10,0 9-10

Gestational age (Weeks) 45 78,9 39,0 38-40

Birth weight (grams) 55 96,5 3115,0 2695-3460

Birth height (cm) 54 94,7 47,3 46-49,5

Head perimeter at birth (cm) 48 84,2 34,0 32,8-35

Neonatal resuscitation 

Yes 6 10,5 12,0

No 44 77,2 88,0

Absent 7 12,3

Current weight (grams) 16 28,1 9300,0 4250-10732,5

Current height (cm) 8 14,0 69,0 54,8-80,5

Current head perimeter (cm) 7 12,3 45,0 40-46,8

BMI 6 10,5 14,1 13,6-17,4

Nutritional diet

AME 4 7,0 19,0

Family meals 17 29,8 81,0

Absent 36 63,2

Mother’s skin color 

White 9 15,8 31,0

Black 6 10,5 20,7

Brown 14 24,6 48,3

Absent 28 49,1

Maternal age 56 98,2 23,5 21-33

Maternal schooling

EFI 5 8,8 9,3

EFC 13 22,8 24,1

EMI 12 21,1 22,2

EMC 19 33,3 35,2

ESC 5 8,8 9,3

Absent 3 5,3

Number of children 56 98,2 1,0 1-2

Number of children with the same father 56 98,2 1,0 1-2

Origin

Great Aracaju City Area 39 68,4 69,6

Other cities in Sergipe 17 29,8 30,4

Absent 1 1,8

Bolsa Família – Government Financial Aid

Yes 31 54,4 58,5

No 22 38,6 41,5
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Absent 4 7,0

Family income – quantity of minimum wages 23 40,4 1,0 1-2

Main home provider

Mother 7 12,3 31,8

Father 7 12,3 31,8

Others 8 14,0 36,4

Absent 35 61,4

Paternal age 51 89,5 27,0 23-31,5

Denver II Result

Did not pass in some test 46 80,7 80,7

Passed in all the tests 11 19,3 19,3    

and eight examiners of the Spanish version of the Denver II also 
identified rates of delay in the personal social area (ICC=0.49) 
in a sample of children between 0 and 72 months. However, 
the examiners grouped the children into two samples (healthy/
with psychomotor delay) and tracked them to see if they 
suffered from psychomotor delay, unlike in this study where 
the population was diagnosed with congenital syphilis20.

Movement, however, is associated with nervous 
system maturation, corresponding to the control of motor 
acquisitions. To evaluate patients using the DENVER II test, 
we divided them into two categories: fine-adaptive motor and 
gross motor (Table 3).

Tancredo (2018)²¹, evaluated 17 infants with syphilis 
and 17 without syphilis, aged 3 months; and 9 with congenital 
syphilis and 9 without congenital syphilis, aged 6 months. The 
Alberta Infant Motor Scale was used, a scale that also allows 
the identification of delays in psychomotor development 
and the study confirmed that infants aged 3 and 6 months 
diagnosed with congenital syphilis did not have a lower 
development percentile than those presented by infants 
without this diagnosis.

In the present study, more than 50% of those 
evaluated at each milestone showed normal or expected 
motor development for their age, had scores above the 50th 
percentile, that is, they passed the Denver II test evaluation. 
In the fine-adaptive motor category, children were delayed in 
the following categories: copying with demonstration - of 3 
children assessed, 2 did not pass -, drawing a person, 6 parts 
and copying a square, both assessed 1 child who did not 
pass the test (Table 3). Corroborating the study, a case report 
shows a 4-month-old child with congenital syphilis, resulting 
in a fine-adaptive and personal-social motor equivalent to a 
one-month-old child21.

In the gross motor category, in turn, there were no 
significant delays (Table 3). However, in the same report 
mentioned above, the child demonstrated the gross motor 
area compatible with just two months22.

When evaluating the language category (Table 2), 
which covers the perceptions of sounds, images and patients’ 
responses, only 1 milestone was delayed, B37- Count 5 blocks. 

Three children were evaluated at this milestone, two of which 
were unsuccessful.

There is a lack of scientific information about language 
changes in children with congenital syphilis. Children with 
intellectual disabilities and language delays generally have 
associations with other clinical conditions, such as visual, 
auditory, orthopedic, behavioral and emotional disorders. 
Neural changes have important impacts on the child’s language 
development, with repercussions on their educational and 
social inclusion23.

Documents from the Ministry of Health (2020)² state 
that a possible late manifestation of congenital syphilis is injury 
to the eighth cranial nerve, that is, involvement of the neural 
processing of information by the vestibulo-cochlear nerve24.
Verghese, 2018, in his study, showed that of the 7 children 
without the disease, children of mothers with syphilis, 14.3% 
had vision loss and impaired neurodevelopment and 42.9% 
had speech delays and disorders25.

Furthermore, data was compared between children 
who did not have any late milestones, children who had 
only one late milestone and those who had 2 or more late 
milestones (Table 4). Among children with more than 2 
milestones behind, males prevailed (57.1%), while among 
children with no delays, females were the majority (54.5%). 
There was no relevance vis-a-vis gestational age, as well as a 
lower APGAR score of the children evaluated, since it ranges 
from 7 to 1026. The Denver II presents good rates of concurrent 
validity and satisfactory rates of sensitivity and specificity in 
screening for developmental delays of children at risk, mainly 
between 18 months and 5 years of age26. Therefore, the 
importance of adequate assistance is reinforced in order to 
avoid vertical transmission and the consequences of congenital 
syphilis27.

In a study carried out by Ribeiro, 2021, individuals with 
congenital syphilis showed lower performance in response 
amplitude in the examination of otoacoustic emissions 
evoked by transient stimuli (TEOAE), suggesting that, in 
these individuals, the cochlea was more fragile due to this 
condition28. It is possible to infer that there is interdependence 
between auditory and language processes and that the good 

Legend: n – absolute frequency. % – percentage relative frequency. IIQ – Interquartile Range. K – Kruskal-Wallis test. Q – Pearson Chi-Square Test.
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performance of one of them contributes to the adequate 
functioning of the other29. The hearing loss seen in late 
congenital syphilis that presents in childhood is described as 
a sudden, bilateral, symmetrical and profound loss that lacks 
accompanying vestibular symptoms30. There is no doubt that 
hearing loss has an impact on language development and, in 
addition, in a smaller percentage there is a correlation between 
visual loss and language disorders.

Cephalic circumference reflects the neural growth of a 
fetus, but they are different according to the patient’s sex. The 
head circumference range within normality was established 
according to the Ministry of Health (2016)4, in which the lowest 
value assigned for normal head circumference is 31.5 cm in 
female children and the highest is 37 cm in male children. In 
the present study, the average for this parameter was 31.9 
cm in females and 34 in males, which is below the average for 
children born with a gestational age between 37 and 40 weeks 
and with an appropriate weight for their age.

The socioeconomic conditions of the studied population 
revealed a vulnerable situation with an average family income 
of one minimum wage and low education, causing bias in 
assessing delays related to congenital syphilis. Children 
belonging to the least privileged socioeconomic classes 
and living in homes experiencing severe food insecurity 
were approximately 40% less likely to have a high-quality 
diet31. A healthy diet consisting of legumes, tubers, proteins 
and vegetables is an essential factor for good growth and 
development of the child as a whole27. However, in the present 
study, it is worth highlighting that the majority of children who 
were more delayed ate with their families (82.4%).

In an inferential statistics involving children with some 
“delay”, it was found that the greater number of children in 
the family context had statistical significance for presenting 
later milestones. Stimulation for personal-social, fine-adaptive 
motor, gross motor and language development are extremely 
important for children to achieve their neurodevelopmental 
milestones. 

FINAL REMARKS

Neurodevelopmental changes in congenital syphilis 
may appear in a higher percentage than the general 
population, since children with the disease may experience 
developmental delays. Screening for delays in the personal-
social, adaptive, language and motor skills are fundamental 
for early intervention; thereby improving the quality of life and 
social integration of these children. Therefore, it is extremely 
important that neurodevelopment is monitored using the 
Denver II Test in all childcare consultations for children 
diagnosed with syphilis as well as those considered exposed 
and not infected, especially in at-risk patients.

The children diagnosed with congenital syphilis in the 
sample were mostly males, born at term, with good vitality, 
with adequate weight for their age, but the majority had a 

head circumference below average and at follow-up presented 
a risk factor for neurodevelopment. Furthermore, the studied 
population had low socioeconomic conditions, revealing a 
vulnerable situation with an average family income of one 
minimum wage and low education, which influences a low 
quality diet for children. Thus, when performing inferential 
statistics comparing the maternal variable, number of children, 
with the Denver II test, it was found that more children had the 
p-value of 0.040, therefore statistically significant for delayed 
developmental milestones.

Other  studies  are needed to compare the 
neurodevelopment of children with syphilis and those 
who do not have the disease in the same socioeconomic 
conditions, to reduce biases related to extrinsic influences and 
neurodevelopment. In the literature review, it was difficult to 
find articles on neurodevelopment in children with congenital 
syphilis.
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