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Incidence of skin conditions in neonates born at a public hospital 
associated with some variables in pregnant women at risk

Incidência de dermatoses em neonatos de enfermaria para gestantes de risco em hospital público
José Roberto Paes de Almeida1, Mauricio Mota de Avelar Alchorne2, Mauro Abrahão Rozman3 

ABSTRACT
Objectives: To verify the incidence of skin diseases in newborns of 
pregnant women at risk of a public hospital in the city of Santos, 
Brazil (Hospital Guilherme Alvaro), determining the potential relation 
between these dermatoses and diseases presented by the mothers. 
Methods: A total of 1,000 neonates were examined in the first 36 
hours of life. The examination was repeated daily in each child up 
to hospital discharge. The paternal and newborn variables were 
submitted to analysis to detect statistically significant associations. 
Results: The most frequent skin disorders were: Mongolian spot 
(69.8%), erythema toxicum neonatorum (19.7%), Port-wine stain 
(angiomatous naevi) (13.9%), and hypertrichosis lanuginose (10.3%). 
Conclusions: Minipuberty had a low incidence in neonates of diabetic 
mothers. The incidence of Mongolian spot was very low among 
newborns classified as caucasian. 
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RESUMO
Objetivos: O principal objetivo deste trabalho foi estudar as 
dermatoses em uma população específica de recém-nascidos do 
Hospital Guilherme Álvaro (Santos, SP), verificando-se a possível 
correlação dessas dermatoses com doenças apresentadas pelas 
mães durante a gestação. Métodos: Mil crianças recém-nascidas 
foram examinadas nas primeiras 36 horas de vida e reexaminadas 
todos os dias seguintes, até a alta hospitalar. As variáveis paternas 
e as dos recém-nascidos foram submetidas à análise para se 
detectarem relações significativas estatisticamente. Resultados: 
As dermatoses mais diagnosticadas foram: mancha mongólica 
(69,8%), eritema tóxico neonatal (19,7%), mancha de vinho-do-porto 
(13,8%) e hipertricose lanuginosa (10,3%). Conclusões: A puberdade 
em miniatura teve baixa incidência entre os neonatos de mães 

diabéticas. A mancha mongólica teve incidência muito baixa entre 
recém-nascidos classificados como brancos. 

Descritores: Análise estatística; Anormalidades congênitas; 
Dermatopatias/epidemiologia; Recém-nascido

INTRODUCTION
As early as in 1895, Ballantyne, an obstetrician from 
Edinburgh, evaluated dermatoses in neonates and 
published a monograph entitled “Fetal diseases and 
deformities” (apud Nanda et al.)(1). In 1953, Pratt 
published an article(2) that was followed by 26 papers, the 
last published by Moosavi, in Iran, 2006(3). In Brazil, these 
studies were performed by Nascimento, in 1992, in Rio de 
Janeiro(4), and by Pereira, in 1997, in Belo Horizonte(5).

In a very peculiar way, the population seen at Hospital 
Guilherme Álvaro is composed of low-income individuals 
with poor social and financial status, coming from different 
towns in the coastal area around the city of Santos. It should 
also be emphasized that the target population for this 
hospital comprises risk pregnant women. Risk pregnancy 
is understood as the emergence, during pregnancy, of one 
or more of the following conditions: anemia, poor prenatal 
follow-up, low weight gain, excessive weight gain, smoking 
habit, alcohol abuse, hypertension, diabetes, collagen 
diseases, multiple pregnancy, hemorrhages, restricted 
intrauterine growth, early rupture of membranes, ovular 
infection and maternal-fetal blood incompatibility. Several 
other lists can be found in the literature; however, it is 
necessary to select the risk factors according to the studied 
population(6). 
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OBJECTIVE
To verify the incidence of dermatoses in the first days 
of life as well as the potential influence of variables 
related to mothers and newborns in the onset of these 
abnormalities.

METHODS
The study was initiated on December 27, 2000, 
with consecutive examination of all newborns until 
completing a total of one thousand neonates, which 
occurred on July 30, 2001. The inclusion criterion was 
all neonates born in the established period of time and 
the exclusion criterion was the presence of any illness 
keeping the neonate immobilized at the Intensive 
Care Unit (ICU), thus preventing a daily appropriate 
dermatological examination. The study was approved by 
the Research Ethics Committees of Hospital Guilherme 
Álvaro (approval date: April 22, 2002) and UNIFESP 
(CEP 1204/06). 

Newborns were first examined within the first 36 
hours of life and the examination was repeated every 
day while they were at hospital, with the purpose of 
diagnosing dermatoses that might appear after the 
child had already been examined. Some children were 
discharged on the second or third day of life and the 
examinations were limited to those days. Dermatological 
exams were performed in fully undressed neonates, in a 
well-lit room and after the newborn had been bathed 
for removal of the vernix caseosa. All examinations 
were performed by a single researcher.

Information about the newborns and their parents 
was collected to evaluate the potential association 
of the risk factors chosen and the emergence of 
dermatological diseases. The mothers answered a 
structured questionnaire about the following variables: 
parents’ skin color and age and consanguinity between 
parents; as to the mother only, the following variables 
were searched: place of origin, smoking habit, alcohol 
use, drug use, HIV status, treatments received for 
diseases diagnosed during pregnancy, number of 
pregnancies, occurrence of miscarriages and stillborns 
in previous pregnancies. 

The variables studied in the newborns included: 
sex, skin color, weight, length, blood type, RH factor, 
1-minute Apgar score, 5-minute Apgar score and weight 
for gestational age.

Some variables, such as skin color of father, mother 
and newborn were grouped as Non-White and White, 
with the latter being considered as risk exposure. Female 
sex was considered to be risk exposure. 

The quantitative variables were grouped to allow 
more efficiency in the statistical analysis: 1-minute 

Apgar score was grouped as 0-7 and 8-10, with this 
second stratum considered as exposure. The 5-minute 
Apgar score was grouped as 0-9 and 9-10, with this 
second stratum considered as exposure.

The other quantitative variables studied were 
grouped as follows: mother’s age: younger than 20, 20 to 
29, 30 or more years old; father’s age: younger than 25, 
25 to 34 and 35 or more years old; number of children 
alive: 0, 1, 2, 3 and 4 or more; previous pregnancies: 0, 
1, 2, 3 and 4 or more; birth weight: < 2,500 g, 2,500 to 
3,499 g and 3,500 g or more; length: < 45 cm, 45 to 49 
cm and 50 cm or more; weight for gestational age: SGA, 
AGA and LAG, according to the literature; gestational 
age: up to 36 weeks, 36.1 to 40 weeks, more than 40 
weeks. 

To evaluate the association of the variables studied 
and the occurrence of skin lesions, Odds Ratio (OR) 
was calculated with a 95% confidence interval in the 
univariate analysis.

The variables showing a statistically significant 
association in the univariate analysis and those that, 
in this analysis, showed association with p < 0.3 were 
included in the multivariate analysis, carried out by 
non-conditional logistic regression, defining the factors 
independently associated to skin diseases. 

RESULTS
The number of pregnant women who did not have any 
risk was 684 (68.4%). Out of the 316 women considered 
to have risk pregnancy, the following conditions were 
detected: smoking habit in 164 (51.9%), high blood 
pressure in 66 (14.9%), diabetes in 47 (14.9%), high 
blood pressure associated with diabetes in 16 (5.1%), 
HIV positive test in 17 (5.4%) and drug use in 6 
(1.9%).

Approximately 87.9% of newborns presented one 
or more skin diseases and 12.1% did not show any 
skin involvement. Table 1 shows the diagnoses with the 
respective frequency and percentages found.

The skin abnormalities presenting any significant 
result in the statistical analysis included Mongolian 
spot, erythema toxicum neonatorum, port-wine 
stain, sebaceous gland hyperplasia, physiological 
desquamation, minipuberty, congenital melanocytic 
nevus and forceps-related ecchymosis.

 In regard to the Mongolian spot in the univariate 
analysis, the variables that were statistically associated 
with its presence were the father’s skin color (OR = 
0.49; 95%CI [0.37 - 0.66]), mother’s skin color (OR = 
0.15; 95%CI [0.09 - 0.23]), newborn’s skin color (OR = 
0.03; 95%CI [0.01 - 0.07]) and birth weight (χ2 test for 
trend = 7.4; p = 0.006). Although they did not show a 
statistically significant association with the Mongolian 



einstein. 2010; 8(2 Pt 1):143-8

Incidence of skin conditions in neonates born at a public hospital associated with some variables in pregnant women at risk 145

spot for a significance level of 95%, variables such as 
length, weight for gestational age and blood type showed 
an association with p < 0.3 and were tested in the 
multivariate model. The multivariate analysis showed 
that the newborn skin color is the only variable showing 
an independent association with the Mongolian spot for 
a significance level of 95%.

 Concerning erythema toxicum neonatorum, the 
variables presenting a statistically significant association 
in the univariate analysis were: neonate sex (OR = 
0.63; 95%CI [0.45 - 0.88]), birth weight (χ2 test for 
trend = 23.8; p < 0.001), length (χ2 test for trend = 
6.2; p = 0.013), weight for gestational age (χ2 test for 
trend = 13.6; p < 0.001), gestational age (χ2 test for 
trend = 4.9; p = 0.026). Although they did not show 
a statistically significant association with erythema 
toxicum neonatorum for a significance level of 95%, 
variables such as 1-minute Apgar score and blood type 
showed an association with p < 0.3 and were tested in 
a multivariate model. The multivariate analysis showed 
that the variables independently associated with 

erythema toxicum neonatorum were: sex (OR = 0.70; 
95%CI [0,51 - 0,97]) and 1-minute Apgar score (OR = 
1.56; 95%CI [0.99 - 2.46]) and birth weight (χ2 test for 
trend = 19.8; p < 0.001). The higher the weight, the 
higher the likelihood of presenting the disease. 

In regard to the port-wine stains, the variables 
that showed statistically significant association in 
the univariate analysis were: mother with high blood 
pressure (OR = 0.52; 95%CI [0.27 - 0.95]), birth weight 
(χ2 test for trend = 6.4; p < 0.012), length (χ2 test for 
trend = 5.8; p < 0.016) and sex (OR = 1.47; 95%CI 
[1.00 - 2.15]). The variables that, although not showing 
a statistically significant association in the univariate 
analysis, were tested in the multivariate model for 
presenting association with p < 0.3 were: maternal age, 
blood type, father’s skin color, 1-minute Apgar score 
and treatment. In the multivariate analysis, the variables 
independently associated were: sex (OR = 1.56; 95%CI 
[1.07 - 2.25]), father’s skin color (OR = 1.53; 95%CI 
[1.06 - 2.23]) and mother with high blood pressure (OR 
= 0.52; 95%CI [0.29 - 0.93]) and length (χ2 test for trend 
= 5.7; p = 0.017). 

As to sebaceous gland hyperplasia, the variables 
that showed statistically significant association in the 
univariate analysis were: father’s skin color (OR = 
1.53, 95%CI: [1.08 - 3.06]) and 1-minute Apgar score 
(OR = 0.54 95%CI [0.31 - 0.95]), being less frequent in 
children with values ≥8. The variables that did not show 
a statistically significant association in the univariate 
analysis, but presented a significance level lower than 
0.3, being, for this reason, included in the multivariate 
analysis were: maternal age, paternal age, birth weight, 
length and blood type. In the multivariate analysis, 
the father’s skin color was the only variable that was 
maintained independently associated to the sebaceous 
gland hyperplasia. 

 In physiological desquamation, the variables 
that showed statistically significant association in the 
univariate analysis were: 5-minute Apgar score (OR = 
0.46; 95%CI [0.23 - 0.90]) and gestational age (χ2 test for 
trend = 8.6; p = 0.003). The higher the gestational age, 
the higher the likelihood of physiological desquamation. 
The variables presenting association with p < 0.3 and 
included in the multivariate analysis were as follows: 
previous pregnancies, drugs, miscarriages, number of 
children alive, high blood pressure and diabetes mellitus. 
In the multivariate analysis, gestational age (χ2 test for 
trend = 11.1; p = 0.001) and 5-minute Apgar score 
(OR = 46; 95%CI [0.46 - 0.87]) were independently 
associated with the physiological desquamation in the 
newborn. 

In the univariate analysis, minipuberty showed a 
statistically significant association with the presence 
of diabetes in the mother (OR = 0.14, 95%CI [0.01 - 

Table 1. Frequency and percentage of diagnoses

Clinical diagnoses Frequency (%)
Mongolian spot 698 69.8
Erythema toxicum neonatorum 197 19.7
Port-wine stain 138 13.8
Physiological jaundice 118 11.8
Hypertrichosis lanuginosa 103 1.03
Sebaceous gland hyperplasia 78 7.8
Physiological desquamation 70 7.0
Minipuberty 41 4.1
Cutis marmorata 22 2.2
Café-au-lait stain 20 2.0
Pigmented nevus 20 2.0
Milium 17 1.7
Congenital clubfoot 8 0.8
Chemical conjunctivitis 7 0.7
Transient neonatal pustular melanosis 6 0.6
Forceps-related ecchymosis 4 0.4
Hyperpigmentation (silver nitrate) 4 0.4
Miliaria 4 0.4
Polydactyly 3 0.3
Meningocele 2 0.2
Trisomy 21 2 0.2
Sacral sulcus 2 0.2
Cleft lip 2 0.2
Suction blister 2 0.2
Accessory tragus 2 0.2
Oral candidiasis 1 0.1
Hydrocephalus 1 0.1
Congenital leukemia cutis 1 0.1
Achromic nevus 1 0.1
Sebaceous nevus 1 0.1
Rh isoimmunization 1 0.1
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0.95]), sex of neonate (OR = 2.36, 95%CI [1.15 - 4.89]), 
maternal age (χ2 test for trend = 3.91; p = 0.046) and 
weight for gestational age (χ2 test for trend = 4.35; p 
= 0.037). The variables presenting a significance level 
lower than 0.3 in the univariate analysis and that were 
also tested in the multivariate analysis were high blood 
pressure and 1-minute Apgar score. In the multivariate 
analysis, variables presenting independent association 
with minipuberty were sex (OR = 2.21, 95%CI [1.13 
- 4.36]), diabetes of the mother (OR = 0.13; 95%CI 
[0.02 - 0.99]) and weight for gestational age (χ2 test for 
trend = 4.0; p = 0.042). Females are more susceptible. 
Newborns of diabetic mothers are less susceptible and 
neonates classified as small for gestational age are 
more frequently affected, while those who are large 
for gestational age have a lower risk of presenting the 
abnormality.

In regard to the congenital melanocytic nevus, 
consanguinity was the only factor that showed a 
statistically significant association in the univariate 
analysis (OR = 21.67, 95%CI [2.66 - 141.80]). Variables 
that did not show a statistically significant association in 
the univariate analysis, but presented a significance level 
lower than p < 0.3 and were tested in the multivariate 
analysis, were: length and weight for gestational age. 
Multivariate analysis confirmed that consanguinity is 
the only factor that shows an independent association 
with the congenital melanocytic nevus.

The only variable that showed a statistically 
significant association to the forceps-related ecchymosis 
in the univariate analysis was maternal age (χ2 test for 
trend = 6.48; p = 0.011). The following variables showed 
significance level lower than 0.3 and were included in 
the multivariate analysis: number of children alive, 
previous pregnancies and paternal age. For the forceps-
related ecchymosis, the only independently associated 
variable in the multivariate analysis was maternal age.

 The remaining diagnoses, which can be identified in 
table 1, did not show a significant association from the 
statistical point of view in any of the variables studied. 

DISCUSSION
As this study aimed to evaluate the occurrence of 
all dermatological diseases affecting neonates, the 
necessary sample was estimated to verify the diseases 
with minimum incidence of 8%, significance level of 
95% and maximum error of 20% of incidence, which 
may imply in less precise estimates for less frequent 
diseases. 

To facilitate the multivariate analysis, Odds Ratio 
(OR) was chosen as the effect measurement. Odds 
Ratio is not a good index to estimate the relative risk for 
diseases with higher incidence, as in this study, especially 

for evaluating the presence of any type of dermatosis 
and Mongolian spot. Several variables chosen do not 
enable establishing, according to the existing literature, 
a causal explanation with biological plausibility for the 
diseases studied. These variables must be understood 
as factor markers of a group of causes that are still 
unknown. 

The diagnosis of skin conditions was made during 
the period when the newborns were hospitalized, varying 
between two and eight days. It is possible that some 
late-occurring diseases may have been underestimated 
in cases of early hospital discharge. Newborns requiring 
treatment at ICU were excluded. No evaluation of 
this sample of children was carried out to verify the 
possibility of selection bias, which, if present, must be 
minimum, since only six neonates were excluded from 
the study for this reason. 

By comparing our results with the references, we 
observed some data that are emphasized below.

The methodologies used were very different in the 
27 studies examined; one of them can state that there 
are no two studies in which the methodology and results 
can be fully compared.

In regard to age, it was verified that Pratt examined 
the neonates from the 4th to 8th days of life, since his 
main purpose was to detect the presence of angiomas(2), 
which frequently occur at a later stage. Four studies did 
not mention the neonate age(7-10). Two studies examined 
the neonates up to the 30th day of life, with one initiated 
in the first hours of life, i.e., 0 days of life(4) and another 
on the 2nd day of life(11). Four studies examined children 
younger than seven days old(12-15). Rohr examined 
neonates who were exactly three-day old(16). An author 
examined the neonates every day from the 1st to the 
4th day of life(17). Twelve authors examined neonates in 
the first 96 hours of life(5,18-24) and, among these, three 
studies examined newborns who were younger than 48 
hours old(1,25-26), one of them examined newborns up to 
48 hours of life,(3) one study comprised newborns with 
90% of children with less than 24 hours of life(27). In one 
study, the age varied between 1 and 20 days(28).

This great variation in age of newborns at the 
time of dermatological examination may explain 
the differences found in the literature regarding 
frequency of certain skin diseases. When the exam is 
performed at a later stage, one may miss the chance 
of diagnosing lesions that spontaneously disappear 
in a short period of time, such as erythema toxicum 
neonatorum and the transient neonatal pustular 
melanosis. When the examination is carried out only 
in the first hours of life, lesions that appear at a later 
stage such as angiomas may not be diagnosed. In 
some studies, the age varied between 0 and 30 days, 
which compromises quality.
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The number of newborns examined varied greatly in 
the studies published (Figure 1).

two neonates with Mongolian spot, accounting for a 
frequency of 0.04%, but one of these children had a 
parent classified by the author as gipsy and the other 
child had both parents classified as gipsy(4).

Erythema toxicum neonatorum is associated with 
higher newborn weight, as already reported in the 
literature(5,16). The association with sex and 1-minute 
Apgar score found in this study does not present 
bibliographic reference. Males had a higher risk of 
presenting the lesion, a fact that has not been described 
in the literature yet. 

As to physiological desquamation, the association 
with gestational age of more than 40 weeks is widely 
known, but association with 5-minute Apgar score 
is not; however, there is a reference about the higher 
frequency in malnourished individuals.

 Children of consanguineous parents have a high 
frequency of congenital melanocytic nevus as compared 
to the non-consanguineous findings. The literature 
reports the emergence of this nevus as occasional(28).

CONCLUSIONS
A total of 31 diagnoses were made in the newborns 
examined, and four of them were not related to skin 
lesions. The frequency of 87.9% of neonates with one 
or more skin conditions is within the limits found in the 
literature. The relation between maternal conditions 
and the presence of dermatoses in newborns was 
observed in minipuberty. Consanguinity proved to be a 
risk factor for congenital melanocytic nevus.
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