
 

 

Original Research Article 
 
OROFACIAL CHANGES IN THE FIRST YEAR OF 
LIFE IN BABIES OF DIABETIC MOTHERS IN 
BRAZIL. 
 

 
 
 
.
ABSTRACT 
 
 
Aims: Gestational diabetes has a major impact on pregnant women and foetal development, 
including possible problems in the baby’s orofacial and dental development. This study 
evaluated the oral conditions of babies born to mothers with diabetes, monitoring them 
monthly from birth to 12 months of age. 
Study design:This was an observational, prospective, and longitudinal study. 
Place and Duration of Study:The study was conducted from August 2022 to August 2023 
at the Women's Health Reference Center, located in the municipality of Boa Vista, RR, Brazil 
Methodology:Data were collected from 60 babies who are part of the follow-up project in 
Brazil. The data included information on the socioeconomic profile of the families, prenatal 
history, the birth, any problems with the oral mucosa and dentition, and the oral health habits 
of the babies. After collecting data using a questionnaire, the oral cavity of the babies was 
examined on a stretcher specifically designed to accommodate them, mouth mirror and 
WHO probe. 
Results:The results of the study revealed some orofacial and dental changes, such as 
candidiasis, Bohn's nodules and Epstein's pearls, in addition to problems of enamel 
hypoplasia and hypomineralization 
Conclusion:Dental approach integrated with a multidisciplinary team, emphasizing 
prevention, plays an important role in the healthy development of children born to mothers 
with gestational diabetes. 
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1. INTRODUCTION 
 
Diabetes mellitus is defined as a state of constant hyperglycaemia characterized by an 
accumulation of glucose in the bloodstream. This condition is typified by the inability of 
insulin to function properly or the absence of insulin.[1] 

As indicated by the medical literature, the three most relevant types of diabetes are type I 
diabetes, which results from an autoimmune process that destroys pancreatic beta cells; 
type II diabetes, which is characterized by the loss of responsiveness to insulin secretion 
combined with resistance to insulin; and gestational diabetes mellitus (GDM), a transient 
condition which the hormones produced by the placenta that are associated with other 
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hormones specific to pregnancy reduce the action of insulin, limiting the entry of glucose into 
cells.[2] 

GDM is considered the most frequent metabolic syndrome during pregnancy, and 1 out of 6 
new-borns is affected by hyperglycaemia due to maternal diabetes. Given this high 
prevalence, it is essential to understand the impact of GDM on women during pregnancy and 
on foetal development. The consequences of GDM in the pregnant woman can include 
preeclampsia, eclampsia, or a caesarean delivery. Foetal complications include prematurity, 
macrosomia, hypoglycaemia, and respiratory distress, malformations, and some 
complications can be more severe, culminating in foetal mortality.[2] 

Studies and scientific investigations about the impact of GDM on the general health of 
pregnant women and foetal development have been well explored in the medical 
field.[2,3]However, in the dental field, research still does not address some knowledge gaps 
that recognize, understand and elucidate the repercussions on oral health in the offspring of 
diabetic mothers.[4] 
 
2. METHODOLOGY 
 
The design of this study was observational and longitudinal. 

The study was conducted from August 2022 to August 2023 at the Women's Health 
Reference Center, located in the municipality of Boa Vista, RR, Brazil, after approval by the 
CEP of the School of Dentistry, São Leopoldo Mandic College, under opinion number 
5.587.680  andCAAE 59072722.0.0000.5374, meeting the fundamental ethical and scientific 
requirements of Resolution 466/2012 of the National Health Council. 

 The CRSM is a reference centre in the care of pregnant women with pregnancies 
considered to be at high risk. Due to the high potential for preterm births, a program called 
“Follow-up” was created. The program meets the guidelines and objectives of Ordinance 
MEC-930/2012, which determines comprehensive and humanized care for severe or 
potentially severe new-borns and authorization for beds in neonatal units under the Unified 
Health System (SUS). 

2.1 Study population and procedures 

60 children at the aged 0 to 12 months, both sexes were included in the study, whose 
mothers were registered and attended at the CRSM/SESAN/RR and signed the Free and 
Informed Consent Form (FICT) and who did not express negative attitudes towards the 
execution of the research. All pregnant women were diagnosed with gestational diabetes 
mellitus (GDM) by the CRSM/SESAU/RR. 

Children of indigenous ethnicity were excluded from the study due to the need for special 
authorization. 

Initially, a structured questionnaire about the sociodemographic profile adapted from a 
previous study[5] was directed to the mothers through a personal interview to ensure that all 
questions were answered. Information on prenatal care was collected from the medical 
records available at CRSM. 

The exams were performed in a dental environment especially created for the “Follow up” 
program, with intervals of 30 days until the child reached 12 months of age. They were 
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conducted by tactile-visual inspection using a wooden spatula, sterile tongue depressors and 
gauze pads. 

Both the examiner and the interviewee strictly followed all biosafety standards, using 
disposable caps, gloves and masks. The data collected during the clinical evaluation of each 
infant were recorded on standardized forms. To evaluate the caries experience, the 
International Caries Detection System (ICDAS) was used according to Pitts et al. (2013), 
and to evaluate developmental disorders of dental enamel, the DDE index was used, as 
recommended by the Fédération DentaireInternationale, Oral Health Commission.6 

The data observed in the clinical evaluation of each child were recorded on appropriate 
forms. The International Caries Detection System (ICDAS) was used to evaluate caries 
experience.[7] For the evaluation of developmental disorders of dental structures, the DDE 
index is recommended by the FDI.[6] 
r 
3. RESULTS AND DISCUSSION 
 
Sixty children born to diabetic mothers included in the follow-up project who met the 
inclusion criteria were examined. The following variables were analysed as independent and 
dependent variables: sex (Figure 1), maternal and paternal education (Table 1), family 
income (Figure 2), maternal disease prior to pregnancy (Figure 3), and family hereditary 
disease (Figure 4). Also, the relation between mother’s age, and weight and height at birth 
were reported (Table 2). 
 

Figure 1: Descriptive analysis of the sample profile (n=60). 

 

 

Table 1 - Maternal and paternal education levels represented as percentages 

Level of Education Maternal Education Paternal Education 

0

63.30%

36.70%

Sex

Male Female
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 Incomplete elementary education 1.7% 1.7% 

 Completed elementary school 10.0% 3.3% 

 Incomplete high school 8.3% 6.7% 

 Completed high school 36.7% 10.0% 

 Incomplete higher education 8.3% 40.0% 

 Completed higher education 35.0% 6.7% 

 No education 0% 31.7% 

 

Figure 2- Family income 

 

 

Figure 3 - Maternal disease prior to pregnancy 
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Figure 4 - Hereditary diseases in the family 

 

Table 2: Descriptive analysis of the follow-up profile of mothers and children during the birth 

period (n=60). 

26.70%

73.30%

Maternal disease prior to pregnancy

Yes No

0%
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Hypertension Diabetes Diabetes+Hypertension No illness

Hereditary diseases in the family

Comment [RA10]: Better to mention frequency 
with percentages  



 

 

Variables % 

Gestational Age  

 Less than 30 5.0 

31-36 55.0 

37-39 36.7 

 Above 40 3.3 

Weight at birth  

< 1,999 kg 30.0 

2–3 kg 45.0 

3,001–4 kg 25.0 

Height at birth  

< than 40 cm 8.3 

between 41 e 45 30.0 

Between 46 a 50 43.3 

 Above 51 18.3 

 

Maternal and paternal education were equivalent for primary and secondary education, but 
paternal education was higher for higher education. The population had a family income 
between 1 and 3 minimum wages. The age range was 0 to 12 months, 63.3% of the children 
were male and 54.16% female, and 73.0% of the parents were married or living in a stable 
relationship. None of the parents were consanguineous. Regarding family income, 46.7% of 
the parents received only 1 minimum wage. The minimum wage in force at the time of the 
study corresponded to R$ 1,212.00. 

 In the report of maternal education, 48.0% of the mothers had between 8 and 11 years of 
formal education, and 50.0% of the fathers had between 8 and 11 years of formal education. 

 Figure 5 shows the descriptive analysis between the independent variables with preterm 
birth (between 31 and 36 weeks) and use of oxygen (56.7%). Another factor observed was 
jaundice at birth (48.3%), which is predictable in a mother with gestational diabetes mellitus. 

Figure 5 - Descriptive analysis between independent variables 



 

 

 
 

Figures 6 and 7 show the presence of both physiological and pathological changes in the 
mucosa, oral candidiasis in 5.4% of the babies, and Epstein's pearls and Bhon's nodules in 
4.2%, in addition to changes in enamel quality with hypocalcification (1.8%) and enamel 
changes such as hypocalcification, hypoplasia and ectopic eruption. 

Figure 6 - Distribution of changes in the mucosa of new-borns, 2022 (n=60). 
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Figure 7 – Distribution of the dental changes of new-borns, 2022 (n=60). 

 
 

Changes in orofacial clefts were absent in 98.3% of patients, as shown in Figure 8. 
Regarding the onset of eruption, we can observe in graph 3 that tooth eruption began 
around the 8th month of life. 

Figure 8 - Distribution of orofacial clefts in new-borns, 2022 (n=60). 
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Figure 9 shows that in the vast majority of children, the first deciduous tooth to erupt was the 
lower central incisor, the first period of eruption for all infants was in the 6th month, and the 
second period was in the 8th month. 
 
Figure 9 - Distribution of infant tooth eruption, 2022 (n=60) 

 
 
The transformations in maternal metabolism that occur during pregnancy are essential to 
ensuring and meeting the demands of the mother-foetus binomial.[8] However, pregnant 
women who develop a certain degree of insulin resistance, whether due to the action of anti-
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insulin placental hormones or other factors, may be susceptible to risks to the health and 
well-being of the newborn.[9] 

The negative outcomes of GDM on the general health of pregnant women and new-borns 
are well understood in the field of medicine, which studies the maternal-foetal bond and 
symbiotic relationship. In contrast, the impact on the oral health of the new-born has not 
been fully investigated.[10] This fact makes the scope of the present study justifiable and 
justified. 

In general, the orofacial alterations observed in the study population did not represent a 
notable difference when compared to other studies.[4,11–14] Thus, candidiasis, Bohn's 
nodules, Epstein pearls and developmental enamel disorders were the alterations scored 
and are frequently recorded in new-borns not necessarily generated from mothers 
diagnosed with GDM.[15–17]The presence of oral candidiasis can be considered low. This 
condition is attributed to the immunological immaturity of the new-born, with a gestational 
age lower than 32 weeks as a risk factor, a condition present in this study, and to some 
extent, GDM can modulate the new-born’s immune system, making it more susceptible to 
infection by Candida albicans.[15–17] 

The literature shows an association between Bohn's nodules and Epstein's pearls with 
prematurity, justifying their presence due to the limitation of the full development of the new-
born, for not having completed the full gestational period. The results of this study show a 
negligible number of these changes; however, because they are physiological and transient, 
they may have been underdiagnosed.[18,19] 

Despite finding only one child with cleft lip, studies suggest an association between GDM 
and cleft lip, considering that hyperglycaemia and macrosomia at birth can lead to this 
anomaly.[20–22] 

Among the data recorded, it is important to note the normality in the sequence and 
chronology of tooth eruption of the evaluated new-borns, given that the peak of onset of 
tooth eruption occurred between the sixth and eighth months of life, which is similar to other 
results in similar studies.[4,23] Although there were children whose deciduous teeth did not 
erupt in the first year of life, it is possible to suggest that prematurity and low weight did not 
interfere with the process of tooth eruption, considering that most new-borns in this study 
had a gestational period of 31 to 36 weeks. 

The presence of an eruption cyst or haematoma was noted; however, this is a relatively 
common event and is usually associated with the process of tooth eruption, without 
maintaining a causal relationship with GDM. On the other hand, it may be compatible with 
prematurity.[24] 

Regarding enamel development disorders, hypocalcification and hypoplasia were observed, 
though at a markedly low frequency. Enamel hypoplasia is characterized by inadequate 
formation of the organic matrix of enamel, resulting from changes in ameloblasts, while 
hypocalcifications are marked by factors that interfere with the stage of calcification of the 
teeth in conditions of immaturity of organs such as the liver and kidneys, which do not 
metabolize calcium.[25] 

The causal relationship between GDM and defects in dentition cannot yet be confirmed, nor 
is the mechanism that may interfere in the development of DED identified. In any case, it is 
recognized that premature new-borns have disturbances in calcium metabolism due to their 
own physiological conditions, as well as due to complications of the pregnant woman.[26,27] 



 

 

The results of the present study showed no caries lesions in the study population, although 
visible plaque was observed. A recent study investigated the influence of GDM on the 
colonization of the oral microbiota of neonates when compared to mothers without GDM. 
Although there were no significant differences in the metrics of bacterial diversity between 
the two groups, maternal GDM was associated with different colonization of the oral 
microbiota in neonates.[28] 

The absence of caries may be related to the fact that these mothers and children 
participated in the multiprofessional educational and preventive program, especially the 
follow-up project. Added to this is the fact that the teeth present in the oral cavity of the 
evaluated population were not subjected to a high frequency of cariogenic challenges, 
considering that they erupted around the sixth to eighth month and were evaluated up to 
twelve months. These results are consistent with those of other studies.[29,30] 

The strength of the socioeconomic profile and the level of family education have been 
frequently addressed in health studies. In line with this statement, income and education 
seem to qualify the acquisition of knowledge and improve the quality of life of people. 
However, in this study, these factors did not present a significant result, contrary to other 
studies.[31,32] 

It should be emphasized that to date, a significant number of bibliographic productions 
specific to oral changes in children descended from mothers with GDM have not been found, 
weakening the comparison of results with other studies with similar designs. Indeed, it can 
be considered a limitation of the study, and despite being a longitudinal study, the sample 
evaluated was relatively small, decreasing the power of the analysis and conclusion of the 
outcomes observed. 

In addition, sample selection bias should not be disregarded, given that in studies conducted 
in clinical settings, research subjects presumably have more access to information. 

However, the novelty of the study overcomes these limitations and establishes a 
methodological design for future investigations and comparisons. In addition, the study 
contributes to and highlights the need for the construction of planning of public health 
policies, with emphasis on the health promotion of pregnant women, particularly those 
diagnosed with GDM and its consequences for the offspring. 
 
4. CONCLUSION 
 
The results of the study indicated orofacial changes such as candidiasis, Bohn's nodules 
and Epstein's pearls, in addition to changes in dental structures, especially enamel 
hypoplasia and hypocalcification. 

 Although the observed changes were not of great magnitude, it is important to emphasize 
that the health education of pregnant women with GDM is a responsibility to be exercised 
continuously and systematically by a multiprofessional team, in which dentistry needs to be 
involved, envisioning the promotion of oral health of pregnant women and new-borns, 
bringing healthy habits to the whole family. 
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