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Wich factors influencing the number
of teeth at 12 months of age: a birth
cohort study

Abstract: This study aimed to verify, through a longitudinal follow-up,
the pre-, peri- and postnatal factors associated with the eruption of
deciduous teeth. The study was nested in a Birth Cohort Study conducted
in Pelotas, a Southern Brazilian city. Mothers were followed prenatally
and their children were followed-up perinatally, at 3 and 12 months of
age. The outcome was the number of teeth at 12 months, and exploratory
variables included maternal habits and characteristics, anthropometric
measures of children and mothers, and socioeconomic and demographic
information. Data were collected through interviews with the mother
and children’s clinical exam. Poisson regression models were used for
the analysis. Participants included 4,014 children with a mean number
of erupted teeth at 12 months of 5.50. After adjustments, a lower mean
number of teeth was observed in children from non-white mothers,
early preterm children, and shorter children at birth and at 12 months.
A higher number of teeth was observed for mothers with excessive
weight gain during pregnancy, mothers who smoked during pregnancy,
weightier children at birth and at 12 months, and for children with larger
heads at birth and at 12 months. Our findings suggest that maternal and
children characteristics influenced primary tooth eruption.

Keywords: Tooth Eruption; Epidemiology; Cohort Studies;
Tooth, Deciduous.

Introduction

Dental eruption is defined as the emergence of teeth from the jaws.
When the pedicle banding the tooth germ to the dental lamina splits,
the eruption process starts, and continues until the tooth reaches the
occlusal position within the mouth.! Any part of the tooth visible on
the gingival surface is considered as the mark point of emergence. This
period requires attention from healthcare professionals and can be
challenging for parents. Other than being a process with many physical
and psychological alterations, replete of typical signs and symptoms, it
plays a key role in children’s development and growth.? The primary
tooth eruption pattern could vary greatly and is influenced by a series
of different factors.?

This disparity in deciduous tooth emergence in different studies may
be related to different methodologies. Longitudinal and cross-sectional

Braz. Oral Res. 2021;35:e059 1


https://orcid.org/0000-0002-3444-9282
https://orcid.org/0000-0002-2433-8298
https://orcid.org/0000-0002-5109-740X
https://orcid.org/0000-0002-2861-7139
https://orcid.org/0000-0001-5973-1746
https://orcid.org/0000-0002-7519-6808
https://orcid.org/0000-0003-2276-491X

Wich factors influencing the number of teeth at 12 months of age: a birth cohort study

studies found dissimilar results; depending on the
use of a clinical exam or interview, the definition of
“erupted teeth” can be diverse and impact.*> However,
many other physiological aspects might be involved
in altering the deciduous tooth eruption time, such
as the maternal fertile age, gestational time, cephalic
perimeter, the baby’s weight and length at birth, the
baby’s sex, eating habits, ethnicity, socioeconomic
factors, and maternal habits.®”8

The number of teeth at a certain age can be
an important parameter for evaluating the child
development.® In a cohort study,’ it was observed that
the number of teeth that erupted at 15 months of age
could be a marker of adolescent health, with those
presenting more teeth in the oral cavity at a younger
age having more odds of being overweight/obese
teenagers. The number of teeth present at 6 and 12
months is also a marker for eruption of permanent
teeth, and nutritional and developmental factors
could influence the number of teeth erupted.®

Considering the need to understand this process
and related factors, the objective of this study was to
verify the pre-, peri-, and postnatal factors associated
with the eruption of the first deciduous teeth in a
cohort of live births using a longitudinal follow-up,
and testing the hypothesis that these factors could
influence tooth development and eruption.

Methodology

This study was nested in the 2015 Pelotas (Brazil)
Birth Cohort Study, which is a larger study conducted
in Pelotas, a southern Brazilian city. The 2015 Pelotas
(Brazil) Birth Cohort is the fourth birth cohort of
Pelotas, including all children born in the year 2015
from mothers who lived in the urban area of the
city. By 2018, 5 follow-up studies were conducted:
a) antenatal study (during pregnancy), b) perinatal
study (at maternities), c) at 3 months of age, d) at
12 months of age, and e) at 24 months of age. The
methodological aspects of this cohort study have
been previously detailed.”

To collect data at each follow-up, approximately
40 interviewers with previous experience
in epidemiological studies were trained. A
theoretical-practical pre-training of 40 hours was
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realized in order to standardize the entire process of
data collection. Interviewers underwent theoretical
training and conducted experimental interviews in
order to identify comprehension, difficulties, and
inconsistencies in the instruments.

Outcome variable: number of teeth at 12
months of age

In the follow-up at 12 months of age, mothers
were asked about the number of deciduous teeth
the child had through the questions: a) How many
teeth does your child have in the upper part of
the mouth? b) How many teeth dose your child
have in the lower part of the mouth? Mothers were
instructed to consider elements that had only a
small visible part as an erupted tooth."! For the
proposed analysis, a third variable considering all
teeth at 12 months of age was raised. A validation
study was also conducted to confirm the validity
and reproducibility of the maternal report compared
to the clinical examination.

Independent variables

Maternal characteristics

The mother’s age was collected in continuous
years and divided into three categories (< 20, 20-34,
and 35-46 years). Skin color was self-reported
and categorized as white or non-white. Maternal
schooling was collected as complete continuous years
of schooling and categorized as equal to or less than
eight years and nine or more years of study, according
to the Brazilian schooling system.

Prenatal factors

Prenatal factors included maternal morbidities,
unhealthy habits, and weight gain during pregnancy.
The occurrence of anemia, diabetes mellitus, arterial
hypertension, and asthma during pregnancy were
investigated through specific questions. Pregnant
women were asked if they had anemia/diabetes
mellitus/arterial hypertension/asthma during the
antenatal period, with yes or no as possible response
alternatives. Smoking habit, alcohol use, and illicit
drug use during pregnancy were the variables related
to unhealthy habits collected. Pregnant women were
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asked if they smoked or consumed alcohol or some
illicit drug during pregnancy, with yes or no as possible
response alternatives. For each unhealthy habit, one
question was asked. Weight gain during pregnancy
was evaluated according to the recommendations
of the Institute of Medicine.'> The body mass index
(BMI) was obtained from measurements carried out
in antenatal care facilities. For women with a low BMI
(BMI < 18.5 kilograms/metres® [kg/m?]), normal BMI
(BMI ranging from 18.5-25 kg/m?), those who were
overweight (BMI higher than 25-30 kg/m?), and obese
(BMI > 30 kg/m?), the expected weight gain during
pregnancy ranged from 13-18 kg, 11.5-16 kg, 7-11.5 kg,
and 5-9 kg, respectively. Weight gain within these
ranges was considered adequate during pregnancy.
Weight gain values below or above these parameters
were classified as insufficient or excessive weight
gain, respectively.

Perinatal factors

Perinatal factors included the gestational age
at birth, Apgar score at the first and fifth minutes
after delivery, the child’s sex, and anthropometric
measures at birth. All measurements were carried
out by the medical team at the moment of birth.
Gestational age was classified considering the
date of the first day of the last menstrual period
according to previous studies that analyzed such
a same sample.”® The following categories were
considered: a) early preterm (from 24 to < 34 weeks),
b) late preterm (34 to < 37 weeks), c) early term
(37 weeks and 0/7 days to 38 weeks and 6/7 days),
d) full term (39 weeks and 0/7 days to 40 weeks
and 6/7 days), e) late term (from 41 weeks and 0/7
days to 41 weeks and 6/7 days), and f) post-term
(= 42 weeks and 0/7 days). The Apgar score at the
first and fifth minutes was categorized according to
the American Academy of Pediatrics, considering
normal and intermediate values. Apgar scores were
categorized into 0-3 points, 4-6 points, and > 7
points. Apgar at the fifth minute was categorized
into 0-6 and = 7 points. Anthropometric measures
at birth including the weight, length, and head
circumference were recorded as z-scores based on
the gestational age of the child. We categorized the
anthropometric measures based on the growth curves

recommended by the World Health Organization
(WHO).® Birth weight z-scores were classified as
adequate (-2 to +2), low (> -3 to <-2), and high (> +2).
Birth length z-scores were categorized as adequate
(=2 -2) or low (> -2 to < -2). Head circumference
z-scores were categorized as adequate (£ +2 e > -2),
low (> -2), or high (> +2).

Postnatal factors

Postnatal factors included thethe age at which
pacifier-use began exclusive breastfeeding up to
6 months of age, start of meat consumption, and
anthropometric measures at 12 months of age.
The American Academy of Pediatrics (AAP)*
recommends discontinuing pacifiers when children
reach one year old and exclusively breastfeed until
6 months of age. Thus, the start time of pacifier use
was categorized as “never used”, “use from birth to
6 months” and “use from 7 to 12 months”. Exclusive
breastfeeding up to 6 months of age was recorded as
“yes” or “no”. The start time of meat consumption
was categorized in view of AAP recommendations
on the introduction of meat from six months of
age in the 12-month follow-up period. Thus, this
variable was marked as a) does not consume at 12
months of age, b) started to consume from to 0-5
months of age, c) started to consume at 6 months
of age, and d) started to consume from 7 to 12
months of age. At 12 months of age, the z-scores
for weight-for-age and length/height-for-age were
calculated and classified according to the growth
curves by WHO.”> Weight-for-age z-scores were
classified into adequate (-2 to +2), low (> -3 to
<-2), and high (> +2). Length-for-age z-scores were
categorized into adequate (=-2) and low (> -2 to <-2).
Head circumference at 12 months was used as a
continuous variable in the statistical analysis. These
anthropometric measurements of babies visiting
the Cohort Clinic at the Center for Epidemiology,
Federal University of Pelotas at 3 and 12 months of
age were collected by trained personnel.

Ethical considerations

The Human Research Ethics Committee of the
Federal University of Pelotas, Faculty of Medicine,
approved this study under Protocol number 717.271.
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Data analysis

Statistical analyses were performed using Stata
14.0 (Stata Corporation, College Station, Texas, USA).
Initially, a descriptive analysis of the total sample
presenting absolute and relative frequencies with their
respective 95% confidence intervals was performed. The
outcome (number of teeth at 12 months of age) was used
as a continuous variable. In order to explore possible
associations between the outcome and independent
variables considering the pre-, peri- and post-natal
periods, crude and adjusted Poisson regression models
were employed. Independent variables were ordered in
five blocks to determine their entrances in the model.
Magnitudes of associations between independent
variables and outcomes were estimated using the
incidence rate ratio (IRR) and 95% confidence intervals
(CI). A significance level of 0.05 was adopted.

Results

This study included 4,014 children belonging to
the 2015 Pelotas birth cohort. The number of teeth
at 12 months of age varied from 0 to 20 teeth with a
mean of 5.5 (SD 2.8). Boys had a mean of 5.8 (SD 2.7)
erupted teeth, with a mean of 3.0 (SD 1.7) maxillary
and 2.8 (SD 1.3) mandibular teeth. Girls had a mean
of 5.2 (SD 2.8) erupted teeth, with a mean of 2.6 (SD
1.8) maxillary and 2.6 (SD 1.3) mandibular teeth
(data not shown).

Table 1 shows the descriptive analysis, considering
the socioeconomic and demographic characteristics,
anthropometric measurements, and health behaviors
of participants. Most of the mothers were aged 20-34
years (72.2%), white (70.8%), and had studied for nine
or more years (65.5%). With regard to the gestational
period, most mothers did not smoke (83.9%) or
consume alcohol (92.7%) or illicit drugs (98.9%).
However, most mothers had an excessive weight gain
during pregnancy (35.7%). Boys comprised 50.8% of
the sample. Forty percent of the children were born
full term (40.1%), and more than 90% presented high
Apgar scores (above 7). More than 90% of children
presented with an adequate birth weight (94.6%)
and adequate birth length (95.1%). About 64% of the
children had an adequate birth head circumference
(64.4%). In relation to the characteristics of children
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from 3 to 12 months of age, most children started to
use pacifiers from birth to six months of age (60%),
exclusively breastfeeding up to six months of age
(79.3%) and started consuming meat at seven months
of age (48.2%). When anthropometric measures were
assessed, most children presented an adequate weight
for age at 12 months (90%) and adequate length for age
at the 12 months (96.1%). The mean head circumference
at 12 months of age was 45.8 centimeters.

Table 2 shows the crude and adjusted Poisson
regression model considering the children’s number of
teeth at 12 months of age as outcome and the weight
z-score at birth and at 12 months of age as exposure
variables. After adjustments, children from non-white
mothers (IRR 0.94; 95%CI 0.91-0.98) presented a lower
number of teeth at 12 months of age. Children whose
mothers smoked and gained excessive weight during
gestation had an incidence rate of 10% (IRR 1.10;
95%CI 1.05-1.16) and 5% (IRR 1.05; 95%CI 1.01-1.09),
and a higher number of teeth, respectively. Children
born in early preterm presented a lower number of
teeth in the mouth at 12 months compared to those
of all other gestational periods. Girls exhibited lesser
teeth (IRR 0.91; 95%CI 0.87-0.94) compared to boys.
Bigger children at birth (IRR 1.13; 95%CI 1.07-1.20)
and at 12 months of age (IRR 1.14; 95%Cl 1.07-1.20)
presented a higher number of teeth.

Shorter children at birth and 12 months presented
the same decrease of 14% in the incidence rate of mean
teeth at 12 months of age (IRR 0.86; 95%C1 0.77-0.96).
A higher cephalic perimeter at birth (IRR 1.05;
95%CI 1.01-1.09) and at 12 months of age (IRR 1.04;
95%CI 1.02-1.05) were associated with a higher number
of teeth at 12 months of age.

Discussion

This exploratory study investigated factors
associated with the number of teeth at 12 months
of age. Our findings support the hypothesis that the
number of teeth in the first year of the child’s life is
influenced during the pre-, peri-, and post-natal periods.

Children of mothers with social deprivation are
more likely to have advanced dental development.”
Although the mechanism of this association is not clear,
it is a cause of concern, since an association between
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Table 1. Descriptive analysis of total sample considering socioeconomic and demographic characteristics, anthropometric measures
and health behaviors in children population. Pelotas, RS, Brazil (n = 4,014 children).

Variables
Pre-pregnancy period
Block 1 — Maternal characteristics

Mother’s age

n (%) [95%Cl]

3,068

< 20 years 433 (14.1) [12.89-15.39]

20-34 years 2,216 (72.2) [70.60-73.80]

35-46 years 419 (13.7) [12.46-14.92]
Skin color (self-reported) 3,065

White 2,169 (70.8) [69.12-72.37]

Non-white 896 (29.2) [27.62-30.87]

Maternal schooling
< 8 years
> 9 years

Block 2 — Pre-pregnancy morbidities

4,013
1,379 (34.4) [32.89-35.85]
2,634 (65.6) [64.14-67.10]

Anemia 3,044
No 2,021 (66.4) [64.68-68.07]
Yes 1,023 (33.6) [31.92-35.31]
Diabetes mellitus 3,063
No 2,990 (97.6) [97.01-98.12]
Yes 73 (2.4) [1.87-2.98]
Arterial hypertension 3,064
No 2,536 (82.8) [81.38-84.08]
Yes 528 (17.2) [15.91-18.61]
Asthma 3,066
No 2,582 (84.2) [82.87-85.48]
Yes 484 (15.8) [14.51-17.12]

Pregnancy period
Block 3 — Health behaviors
Smoking habit during pregnancy

4,011

No 3,365 (83.9) [82.71-85.02]

Yes 646 (16.1) [14.98-17.28]
Alcohol use 4,011

No 3,716 (92.7) [91.79-93.43]

Yes 295 (7.3) [6.56-8.21]
lllicit drugs use 3,014

No 2,980 (98.9) [98.42-99.21]

Yes 34 (1.1) [0.78-1.57]

Weight gain during pregnancy
Adequate weight gain
Insufficient weight gain
Excessive weight gain

Perinatal period
Block 4 — Birth children characteristics

Gestational age

Early preterm

Late preterm

3,863
1,314 (34.0) [32.5-35.5]
1,169 (30.3) [28.8-31.7]
1,380 (35.7) ]34.2-37.2]

4,014
148 (3.7) [3.1-4.3]
440 (11) [10.0-11.9)

Early term 1,499 (37.3) [35.8-38.8]
Full term 1,611 (40.1) [38.6-41.6]
Late term 287 (7.2) [6.3-7.9]
Post-term 29 (0.7) [0.4-1.0]
Continue
Braz. Oral Res. 2021;35:e059 5
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Continuation
Variables

Apgar 1° minute
0-3
4-6
=7

Apgar 5° minute
0-6
=7

Gender
Male
Female

Birth weight/gestational age (score-z)
Adequate
Low
High

Birth lenght/gestational age (score-z)
Adequate
Low

Birth head circumference/gestational age (score-z)
Adequate
Low
High

Block 5 — Children characteristics from 3 to 12 months of age

Start time of pacifier use
Never used
0—6 months of age
7-12 months of age

Exclusive breastfeeding up to 6 months of age
No
Yes

Start of meat consumption (at 12-month follow up)
Do not consume
0-5 months of age
6 months of age
7-12 months of age

Weight-for-age z-score at 12 months
Adequate
Low weight
High weight

Length/height-for-age z-score at 12 months
Low length
Adequate length

Head circumference at 12 months

Mean (continuous)/ in centimeters (cm)

*statistical significant p-value < 0.05.
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n (%) [95%Cl]
4,001
112 (2.8) [2.31-3.35]
240 (6) [5.28-6.77]
3,649 (91.2) [90.28-92.06]
4,003
35 (0.9) [0.60-1.21]
3,968 (99.1) [98.78-99.39]
4,014
2,040 (50.8) [49.26-52.38]
1,974 (49.2) [47.61-50.73)
4,011
3,788 (94.6) [93.8-95.2]
62 (1.5)[0.1-1.9]
156 (3,9) [3.3-4.5]
4.001
3806 (95.1) [94.4-95.7]
195 (4.9) [4.2-5.6]
4.001
2.574 (64.4) [62.8-65.8)]
393 (9.8) [8.9-10.7]
1034 (25,8) [24.4-27.2]

4.014
1.509 (37.6)[36.1- 39.1]
2.409 (60.0)[58.4- 61.5]

96 (2.4)[1.9-2.9]
3,964
819 (20.7) [19.41-21.95]
3,145 (79.3) [78.04-80.59]
4,009
319 (8) [7.13-8.83]
472 (11.8)[10.79-12.81]
1,291 (32.2) [30.75-33.67]
1,927 (48.2) [46.51-49.62]
3,957
3,523 (90.0) [89.1-90.9]
60 (1.5) [1.1-1.9]
334 (8.5) [7.59-9.35]
3,958
156 (3.9) [3.35-4.59)]
3,802 (96.1) [95.40-96.64]
3,949
45.8cm (40 to 57.1)
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Table 2. Association between number of teeth at 12 months of age and independent variables considering socioeconomic and
demographic characteristics, anthropometric measures and health behaviors in children population. Multivariate analysis: Poisson
Regression. Pelotas, RS, Brazil (n = 4,014 children).

Number of teeth at 12 months of age

Variables Bivariate analysis Multivariate analysis
p-value* p-value*
IRR (95%Cl) IRR (95%Cl)
Pre-pregnancy period
Block 1 — Maternal characteristics
Mother’s age (ref. <20 years) 0.231 —
0234 years 0.94 (0.89-0.98)
35-46 years 0.96 (0.90-1.03)
Skin color (self-reported) (ref. White) 0.059 0.007
Non-white 0.96 (0.92-1.00) 0.94 (0.91-0.98)
Maternal schooling (ref. = 8 years) 0.004 0.113
< 8 years 1.05 (1.01-1.08) 1.03 (0.99-1.08)
Block 2 - Pre-pregnancy morbidities
Anemia (ref. No) 0.848
Yes 0.99 (0.96-1.03)
Diabetes mellitus (ref. No) 0.049 —
Yes 1.05 (1.00-1.12)
Arterial hypertension (ref. No) 0.333
Yes 1.01 (0.98-1.05)
Asthma (ref. No) 0.344
Yes 1.02 (0.97-1.06)
Pregnancy period
Block 3 — Health behaviors
Smoking habit during pregnancy period (ref. No) <0.001 <0.001
Yes 1.08 (1.03-1.12) 1.10 (1.05-1.16)
Alcohol use (ref. No) 0.472
Yes 1.01 (0.97-1.05)
lllicit drugs use (ref. No) 0.010 0.196
Yes 1.20 (1.04-1.38) 1.09 (0.95-1.26)
Weight gain during pregnancy (ref. Adequate) 0.006 0.014
Insufficient weight gain 0.97 (0.93-1.02) 0.98 (0.94-1.03)
Excessive weight gain 1.05(1.01-1.11) 1.05(1.01-1.09)
Perinatal period
Block 4 — Birth children characteristics
Gestational age (ref. early preterm) <0.001 <0.001
Late preferm 1.23(1.10-1.39) 1.22 (1.06-1.39)
Early term 1.22 (1.10-1.36) 1.23 (1.09-1.39)
Full term 1.27 (1.14-1.41) 1.28 (1.13-1.45)
T 1.39 (1.24-1.56) 1.38 (1.20-1.58)
Post-term 1.18 (0.94-1.48) 1.32 (1.10-1.59)
Apgar 1° minute (ref. =7) 0.623
0-6 0.94 (0.86-1.03)
0-3 1.02 (0.96-1.09)
Apgar 5° minute (ref. =7) 0.990
0-6 1.00 (0.86-1.16)
Continue
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Continuation

Number of teeth at 12 months of age

Variables Bivariate analysis Multivariate analysis
p-value* p-value*
IRR (95%C]) IRR (95%C)
Gender (ref. Male) <0.001 <0.001
Female 0.91 (0.87-0.93) 0.91 (0.87-0.94)
Weight z-score (Intergrowth 21-reference adequate) 0.001 0.021
Low 0.88 (0.77-1.01) 0.89 (0.76-1.04)
High 1.15 (1.07-1.23) 1.13 (1.07-1.20)
Length z-score (Intergrowth 21-reference adequate) <0.001 0.003
Low very low 0.85 (0.78-0.93) 0.86 (0.77-0.96)
Head circumference z-score (Intergrowth 21-reference adequate -1 até 1) <0.001 0.051
Low 0.89 (0.84-0.95) 0.96 (0.89-1.03)
High 1.09 (1.05-1.13) 1.05 (1.01-1.09)
Block 5 — Children characteristics from 3 to 12 months of age
Start time of pacifier use (ref. Do not use) 0.058 0.079
At birth to 6 months of age 0.95 (0.92-0.98) 0.94 (0.91 -0.97)
7-12 months of age 1.08 (0.98-1.19) 1.12 (1.01-1.24)
Exclusive breastfeeding up to 6 months of age (ref. No) 0.303
Yes 1.02 (0.98-1.06)
Consumption of meat (ref. Do not consume) 0.041 0.271
0-5 months of age 1.15 (1.06-1.24) 1.13 (1.04-1.23)
6 months of age 1.07 (1.00-1.14) 1.06 (0.98-1.15)
7-12 months of age 1.11 (1.04-1.18) 1.09 (1.01-1.17)
Weight-for-age z-score at 12 months (ref. Adequate/[-2 to +2]) <0.001 <0.001
Low weight (SD > -3 to < -2) 0.89 (0.76-1.06) 0.98 (0.80-1.21)
High weight (> +2) 117 1.1 -1.22) 1.14 (1.07-1.20)
Length/height-for-age z-score at 12 months (ref. Adequate length (SD <-2) <0.001 0.008
Low length [SD > -2 to < -2]) 0.81 (0.74-0.89) 0.86 (0.77-0.96)
Head circumference at 12 months (ref O, continuous) <0.001 <0.001
Mean 45,8cm 1.04 (1.03-1.05) 1.04 (1.02-1.05)

*statistical significant p-value < 0.05.

higher levels of dental caries and earlier primary
teeth eruption has been described.”® Differences in
permanent tooth eruption related to skin color have
already been shown, with black children being more
precocious at the beginning of the process . However,
few studies have investigated the influence of skin
color on primary tooth eruption, and the results are
still conflicting, with no influence® or increasing the
number of teeth in some ethnic background® or
decreasing in others.*"” Our findings showed that
having a non-white mother was associated with a
lower number of children’s teeth at 12 months of age.
Studies investigating the influence of ethnicity present
only speculative explanations for this association,
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pointing at factors such as genetic issues and
environmental issues, such as nutrition or prenatal
aspects.”! However, non-Hispanic black women are
most likely to experience preterm birth, hypertensive
disease of pregnancy, and small for gestational age
births,? which could partially explain the association.

Smoking during pregnancy is an important issue
because it has been mentioned as one of the most
robust and consistent predictors of primary tooth
emergence patterns.” Our results related to smoking
habit are consistent with those found previously in
the literature,”*?! with smoking habits during the
gestational period linked to an increased number of
teeth at 12 months of age. The mechanism linking
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tooth eruption to maternal smoking still needs to be
clarified; however, it is already known that nicotine
can pass through the placental barrier, which leads to
elevated concentrations of this alkaloid in fetal tissues
and generalized hypoxia.” Infants of women who
smoke during pregnancy have a lower whole bone
mineral content and bone mineral density. Another
possible explanation for this major implication in fetal
bone is the action of cadmium, a substance present
in tobacco, which affects the function of osteoblasts
and trophoblasts.?

Our results showed that excessive maternal
weight gain during pregnancy is related to a higher
number of teeth in 12-month-old children. Ntani
et al.”” observed that children whose mothers had
a higher BMI during pregnancy were more likely
to have a higher number of teeth at 12 months
and were more prone to be dentally advanced at
24 months of age. The Institute of Medicine (IOM)
recommends weight gain guidelines based on the
pre-pregnancy body mass index (BMI). Excessive
gestational weight gain increases the risks of
many negative consequences for the fetus such as
childhood obesity, higher fat mass at birth, and
adverse cardiometabolic and cognitive-related
outcomes?. Gestational weight gain might influence
primary tooth eruption, and might be related to
the number of teeth in the child A weight gain
than the the recommended value can be related
to preterm births and low birth weights, while
excessive weight gain, especially in early pregnancy,
is associated with a higher child BMI¥ and even
macrosomia.”® Our study showed an association
between gestational age at birth and the number
of teeth at 12 months of age, demonstrating that
even smaller gestational age differences from
early preterm to late preterm influence primary
tooth eruption. Prematurity is strictly related to
a child’s anthropometric measures, which are
already stated in the literature as predictors of
tooth emergence. However, a cohort study® found
no relationship between preterm birth and the
number of teeth that emerged at 12 months. In
opposite, Viscardi et al.,”” considering the corrected
age, found that 60% of premature children had a
late tooth eruption. Pavicin et al.** and Ramos et

al®! found significant late eruption in premature
children when chronological age was considered.
Nonetheless, when gestational age was corrected,
in both studies, the association lost significance.

All anthropometric measures at birth and at 12
months of age were significantly related to the number
of teeth at 12 months of age, which corroborates
with previous studies. A classical longitudinal
study developed in 1987 by Ounsted et al.,*® which
followed children from birth to three years, found
that all of the anthropometric measures evaluated
(weight, height, and cephalic perimeter) were
associated with the number of erupted primary teeth.
Correa-Faria et al.* performed oral clinical exams and
anthropometric measurements (weight and height)
of children between four and thirty months of age;
after adjusting the multivariate regression model,
only weight remained associated with the number
of erupted teeth, and heavier children exhibited
a higher number of teeth. In our study, heavier
children were associated with a higher number of
teeth, corroborating previous findings.”?*%

In contrast, shorter children exhibited a lower
incidence rate of teeth at 12 months of age. Gaur
and Kumar,” found that height in older children is
the most important predictor of the number of teeth,
with stunted children having a significantly greater
likelihood of delayed eruption of primary teeth.

Children with a faster weight or height growth
trajectory are expected to have advanced primary teeth
emergence.” There relationship between height and
cephalic perimeter with dental development may be
explained by the fact that dentition is a skeletal element
and is likely to be stimulated by similar factors as
those that induce skeletal growth.” Children’s weight
at birth has been pointed out as an important marker
of intrauterine growth and nutrition” and inadequate
nutritional status in early life; it is known to affect
many aspects of the latter metabolism?®, which could
affect stomatognatic development.

Considering the close relationship between the
anthropometric measures of the child and the eruption
of deciduous teeth, this process can be pointed out
as an important marker of nutritional status and of
the child’s growth and development®. Even weight
gain in early life is associated with eruption of the
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deciduous dentition®. It is important to emphasize
that accelerated weight gain in early life may also
be involved in the genesis of many alterations
such as obesity, diabetes, hypertension, and other
metabolic syndromes. For instance, accelerated
primary tooth emergence could be important in
predicting pathologies in adulthood. A longitudinal
cohort study evaluated the anthropometric indices of
adolescents at age 17 and found that early eruption
of deciduous teeth may be an important predictor
of obesity in adolescence.’

In accordance with other studies,”?*** we found
that girls tend to have fewer teeth at 12 months than
boys. Burguefiolorres et al.? observed that except
for the first molars and maxillary central incisors,
all the primary teeth erupted earlier in boys. In this
context, a cross-over pattern of developmental is
often perceived in literature, with earlier posterior
dentition in girls, and earlier anterior dentition in
boys.* This is consistent with our findings, since only
anterior teeth had erupted for most of the children
in this study.

The relationship between early emergence of
primary teeth and dental caries occurrence is also
a concern.® It is possible that earlier tooth eruption
has a negative impact on oral health, since it can
affect the enamel quality. Ameloblasts are responsible
for enamel formation, and when the tooth emerges,
this process stops, ameloblasts are lost, and no
further enamel remodeling is possible. Therefore,
in children with accelerated tooth development, the
eruption may occur before the tooth is completely
mineralized, which can lead to the development
of dental caries.” Other authors have affirmed that
the longer the dental element is in the mouth, the
greater the risk of being affected by dental caries.’
Knowledge of the process of primary dental eruption
is indispensable to guide those responsible for the
dental care of children, and to establish adequate
prevention actions, such as the application of fluoride
and sealants.”

Some important strengths of this study should
be highlighted. The present investigation was nested
in a cohort study, which collected data right from
pregnancy, enrolling more than 4,000 children.
Longitudinal studies are the most adequate to
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investigate the effect of different expositions on a
determined outcome. In addition, the data collected
are more reliable, avoiding the occurrence of memory
bias, since data are obtained closer to the event. This
was one of the largest studies related to the topic,
which reinforces our findings.

To classify birth and 12-month-old anthropometric
measures, we used the z-score, which is the best system
for analysis and presentation of anthropometric data
for population-based assessment according to WHO.®
The use of z-score enables comparability across age
groups and indicators, and the scores are also sex-
independent, so it is possible to evaluate children’s
growth status by combining sex and age groups.
Normalization through the percentile or the z-score
is essential for a better assessment of children’s
nutritional status.”

In addition, there are some limitations that should
be discussed. The number of teeth was considered
based on the mothers’ counting and reporting to the
interviewer, and no clinical examination was carried
out by a trained professional.

Both maternal characteristics (smoking and
weight gain during the gestational period) and the
child’s characteristics (gender, weight, height, and
head circumference) influenced the number of teeth
erupted during the first year of life. The number
of erupted teeth may be an important indicator of
children’s development.
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