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Background. 

 

Teething is a developmental process
and occurs over a broad chronological age range.

 

Objective. 

 

The objective of this study was to evaluate
the effects of feeding pattern and growth parameters
on teething time of healthy infants.

 

Methods. 

 

A total of 1200 term newborn infants
followed up in Gazi University well-child clinic
infants were evaluated, and their growth parameters,
feeding patterns, and timing of the eruption of the
first tooth were noted. The routine visit times of
the clinic were chosen as the cut-off values for
teeth eruption for logistic regression analysis for

investigating factors that determine the timing of
teeth eruption.

 

Results. 

 

Timing of the eruption of the first tooth
ranged from 4 to 13 months. On the sixth month visit,
24.3%, and on the ninth month visit 84.5% of all
infants had at least one tooth. Height-adjusted weight
and height percentiles being less than 50, being
fed by cow’s milk or by formula in the first year, were
independent factors negatively influencing teeth
eruption by the sixth month, while all but height-
adjusted weight percentiles being less than 50 had
negative impact on tooth eruption by the ninth month.

 

Conclusion. 

 

Growth parameters and feeding pattern
may be determinants of the timing of teeth eruption
in healthy infants.

 

Introduction

 

Teething is a developmental process and occurs
over a broad chronological age range. Genetic
factors, gender and gestational age of the child,
low birth weight, growth parameters, and
nutritional status can influence eruption time
of the primary teeth

 

1

 

. The first tooth of babies
usually emerges by 4–10 months of age

 

2

 

.
Mean eruption time is around 7.4 months
± 2.0 months in Turkish children, and emer-
gence of the teeth later than two standard
deviations (SDs) is accepted as ‘delayed
teething’

 

2,3

 

. Although delayed teething may be
associated with several disease-related conditions
such as hypopituitarism, hypothyroidism, and
rickets, and syndromes like Down syndrome
and cleidocranial dysplasia, 1% of healthy
children may not have had their first tooth
by 12 months of age

 

2,4

 

. Teething is viewed by

parents as a significant event in the growth
and development of a child, and they usually
get concerned when their infants don’t have
a tooth by 9–10 months

 

5,6

 

.
There are a limited number of studies

performed about the teething time in healthy
infants and, to our knowledge, the factors that
might have an effect on it, like feeding pattern
or growth parameters, are not extensively
studied

 

6,7

 

. This study aims to evaluate the effects
of feeding pattern and growth parameters on
teething time in healthy term-born infants.

 

Materials and methods

 

The study was performed in Gazi University
Hospital well-child clinic where about 1500
newborns start follow-up visits each year, with
a total number of 20 000 babies being followed
up. In this clinic, infants are seen six times
(15th day, and 2nd, 4th, 6th, 9th, and 12th
months) in the first year of life; three times
(15th, 18th, and 24th months) in the second
year; and once yearly thereafter until they are
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5. In each visit, their growth, development,
and feeding patterns are noted. The recom-
mendation in this clinic about infant feeding
includes exclusive breastfeeding on the first
six months and continuing breastfeeding until
2 years of age with appropriate complementary
foods. Formula feeding is not recommended
unless indicated medically, and feeding with
cow’s milk is discouraged until the infant is
12 months old.

A total of 1597 infants were born in our
university in the year 2003. Premature, low-
birth-weight infants, and infants with major
congenital anomalies who were hospitalized
in newborn intensive care unit were not
included in the study as they are followed
up in another clinics. A total of 397 infants
(24.8%) were excluded from the study
because they were not followed up regularly
in our well-child clinics because of poor
compliance or relocation of the family. The
remaining 1200 term-born infants with normal
birth weights who started their follow-up visits
in the year 2003 and followed up regularly for
at least 12 months or until they emerged their
first teeth were included in the study. These
infants were evaluated by a paediatrician and
a pedodontist in each visit, and their growth
parameters, feeding patterns, and timing of
the eruption of the first tooth were noted. Tooth
eruption was defined as having occurred if any
tooth surface had pierced the alveolar mucosa.
Gender, birth weight, birth height, weight and
height percentiles in the follow-up visits, and
feeding pattern in the first year of life (breast-
feeding, cow’s milk, formula) were evaluated
as factors that might have influence on teething
time. ‘Being fed by cow’s milk or formula’ was
described as being given cow’s milk or formula
solely or in addition to breast milk in the first
year of life in contrast to our recommendations.
We accepted that the infant is fed beyond our
recommendations if he or she is given formula
or cow’s milk more than one feeding every day,
at least 100 mL each, on the first 12 months
of life.

The data were analysed using the statistical
package (SPSS Inc., Chicago, IL, USA) 10.0 for
Windows. The distribution of babies according
to their feeding patterns, gender, and teething
time was evaluated by descriptive methods.

Chi-squared test was used to evaluate the
effect of gender on teething on the sixth and
ninth months. For stepwise binary logistic
regression analysis, the routine visit times of
our clinic were planned to be chosen as the
cut-off values for teeth eruption (i.e., 6th, 9th,
and 12th months), but as there were only
five babies who erupted their first tooth after
12 months, the cut-off value of 12th month
was not used in regression analysis. The factors
that might affect teething time on the sixth
and ninth months, namely birth height, birth
weight, feeding patterns (breast milk, formula,
and cow’s milk), and height-adjusted weight
percentiles in the subsequent visits were taken
into consideration for the backward stepwise
(conditional) logistic regression analysis. The ethics
committee approved this study.

 

Results

 

Six hundred four (50.3%) of the 1200 infants
were girls, and 596 (49.7%) were boys. Almost
all (99.1%) of the babies in the newborn
period and 86.6% on the sixth month were
fed by breast milk exclusively or additional
complementary foods. In spite of the feeding
recommendations of our clinic, 53.0% and
17.8% of the babies were given formula and
cow’s milk, respectively, at any time during
the first year.

Timing of the eruption of the first tooth
ranged from 4 to 13 months. On the sixth
month visit, 22.4% of girls and 26.3% of boys,
and on the ninth month visit 84.2% of girls
and 84.9% of boys had at least one tooth, the
percentages being statistically similar between
girls and boys (

 

P

 

 > 0.05).
The distribution of teething times of the

infants is demonstrated in Table 1.

Table 1. Teething time of the infants (%).

Teething time 
(months)

Number of children 
who erupted their 

first tooth (%)
Cumulative 

(%)

≤ 6 292 (24.3) 24.3
7–9 722 (60.2) 84.5
10–12 181 (15.1) 99.6
≥ 13 5 (0.4) 100
Total 1200 (100.0)
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A cumulative of 24.3%, 84.5%, and 99.6% of
the infants had their first tooth until the end
of the 6th, 9th, and 12th months, respectively.
The third step of the logistic regression analysis,
which is the last step that presents significant
variables on tooth eruption on the sixth and
ninth months, is shown in Table 2.

As shown in the table, height-adjusted
weight percentiles being less than 50 on the
visits, being fed by cow’s milk or by formula
were the independent determinants of teeth
eruption by the sixth month, while all but
height-adjusted weight percentiles being less
than 50 were determinants by the ninth month
negatively influencing the timing of teeth
eruption. Birth weight [1.00; confidence interval
(CI): 0.99–1.00; 

 

P

 

 = 0.046], birth height (0.96;
CI: 0.90–1.04; 

 

P

 

 = 0.21), and breastfed (0.75;
CI: 0.49–1.16; 

 

P

 

 = 0.21) were not significant
determinants of teeth eruption by neither the
sixth nor the ninth month.

 

Discussion

 

The normal eruption of deciduous teeth into
oral cavity occurs over a broad chronological
age

 

1

 

. The eruption of deciduous teeth usually
begins by 4–10 months after birth, and the
20 deciduous teeth are almost completed by
about 30 months of age

 

4,8

 

.
Most of the studies in literature are focused

on the ‘delayed’ eruption of teeth, which is
defined as the emergence of a tooth more than
two SDs from the mean of established norms
for eruption times

 

3

 

. In a previous study
performed in our unit, the mean eruption
time of the deciduous teeth was found as
7.4 ± 2.0 months, and two SDs were calcu-
lated as 11.4 months

 

2

 

. Although it was not our
main objective, we figured out that 5 of 1200

(0.4%) of our study population had ‘delayed’
eruption. On the follow-up, they were seen
to have their teeth on the 15th month visit,
and none of them had a chronic, genetic, or
nutritional disease to explain this delay. This
is parallel to the data that about 1% of normal
children may not have erupted their first teeth
by 12 months of age

 

9

 

.
Variation in tooth eruption is believed to be

multifactorial

 

1,10,11

 

. Focusing on the factors that
influence the timing of ‘normal’ teeth eruption,
gender, low birth weight, prematurity, growth
parameters

 

5,12

 

, and nutritional status are the
factors that were demonstrated in previous
studies

 

6,13,14

 

.
Gender is reported to have either no effect

on the timing of normal teeth eruption

 

6,7

 

 or a
minimal but significant effect either in favour
of boys

 

2,15,16

 

 or girls

 

3

 

. In our study, we observed
no gender effect on the timing of teething.

Low-birth-weight and prematurely born
children were shown to have a delayed tooth
eruption pattern on the first 24 months of
life

 

13

 

. As our study design considered only the
infants who were term and had normal birth
weight, our data are not available to evaluate
these factors. In our population, we did not
observe a relationship between birth weight,
birth height, and teething time. Shuper 

 

et al

 

.,
and Haddad and Correa also reported that no
statistically significant correlation was found
between number of erupted primary teeth,
and birth weight and length

 

7,17

 

.
Several hormones and mediators that are

related to growth have effect on teeth eruption.
Human growth hormone (hGH) is known to
affect growth and tooth eruption. It has been
suggested that the periodontal ligament is
influenced by a diurnal–nocturnal rhythm
in hGH secretion

 

18–20

 

. Tooth eruption is also

Table 2. The results of logistic regression analysis about the factors which affect teething on the sixth and ninth months.

On the sixth month On the ninth month

OR P CI (95%) OR P CI (95%)

Height-adjusted weight* 2.28 0.01 1.21–4.29 1.53 0.086 0.94–2.51
Being fed by cow’s milk 1.87 0.002 1.24–2.81 1.95 0.0001 1.35–2.81
Being fed by formula 1.69 0.0001 1.29–2.22 1.68 0.002 1.21–2.33

*Height-adjusted weight percentiles less than 50% on the visits.
CI, confidence interval; OR, odds ratio.
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regulated by some cytokines, including epidermal
growth factor and transforming growth factor
beta, interleukin-1, colony-stimulating factor-1,
and eicosanoids

 

1,21

 

. Considering these data, one
can suggest that growth parameters may have
an effect on the teething process. This sugges-
tion is supported with some but not all of the
previous studies

 

12–14,17,22–26

 

. Infante and Owen,
Lozy 

 

et al

 

., and Tanguay 

 

et al

 

. demonstrated the
relationship between a child’s general somatic
growth and primary teeth eruption

 

12,14,23

 

.
Haddad and Correa also concluded that
primary teeth eruption is highly influenced by
the height of the child

 

17

 

. On the other hand,
among Swedish boys and girls during their
first year of life, although the group with a
larger increase in height had a larger number
of teeth, the difference was not significant

 

25

 

.
Besides, a study about timing and sequence of
eruption of primary teeth in healthy Australian
children showed no significant relationship to
growth parameters

 

26

 

. In our study, the height-
adjusted weight percentiles at the follow-up
visits seemed to be effective on the sixth month
visit, but not on the ninth month. The infants
whose height-adjusted weight percentiles were
below 50% erupted their teeth later than
the sixth month of age more commonly when
compared to others (odds ratio: 2.28). This result
may suggest that growth parameters in the
early months of life when growth rate is fastest
may affect the teething time.

In this study, there was a significant corre-
lation of timing between teeth eruption and
feeding patterns. When we compared the teeth-
ing time of the infants given formula or cow’s
milk with the others, we observed that infants
who had been fed by cow’s milk were 1.87 and
1.95 times more likely not having a tooth by the
sixth and ninth months, respectively. Formula-
fed infants also tended to be influenced
negatively, odds ratios being 1.69 and 1.68 on
the sixth and ninth months, respectively. This
finding suggests a possible relation between
feeding patterns and teething time. There are
very few studies demonstrating that breast-
feeding affects teething time of the infants.
Holman and Yamaguchi reported that partial
breastfeeding, defined as breastfeeding in
addition to formula and other foods, had no
effect on tooth emergence, but children who

were not breastfed at all showed delayed
emergence of the upper incisors

 

6

 

. In our study,
which included a larger sample of infants,
almost all infants were fed by breast milk;
therefore, we could not evaluate the effects of
not being fed by breast milk on the teething
time; but our study demonstrates that although
remains in normal ranges, feeding with
formula or cow’s milk instead of or in addition
to breastfeeding delays teething time. If this
finding will be confirmed by other studies, it
will identify another advantage of breast milk,
in addition to many other known positive
effects on infant health.

With the results of our study, it can be con-
cluded that growth parameters and feeding
patterns are the independent determinants
of timing of the ‘normal’ teeth eruption in the
term-born, healthy infants.
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