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The terms tooth eruption and tooth emergence 
are used interchangeably. Actually there is a nuance 
between the two. While eruption refers to the process 
of the tooth movement from the alveolar bone to its 
functional position in the oral cavity, the term tooth 
emergence refers to the moment when the tooth is 
first detected in the oral cavity after cutting through 

the gingiva. Some authors prefer to use the term clin-
ical eruption which better corresponds to the term 
tooth emergence.1 

Information on standard primary tooth emer-
gence times and sequences is valuable for the fields 
of forensic dentistry, anthropology, pedodontics, and 
orthodontics. These information helps both in estab-
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ABS TRACT Objective: Variation in both the sequence and timing of 
primary tooth emergence across the different societies necessitates po-
pulation-specific research. The aim of the present study is to determine 
median emergence times of primary teeth and the sequence polymorp-
hism in Turkish children living in Edirne. Material and Methods: The 
research was performed on sample of 1315 children (684 boys and 631 
girls) aged between 4-42 months, who were born and have been living 
in city of Edirne. Dental examination was carried out in family medi-
cine centers by one investigator and primary teeth were assigned as 
‘emerged’ when any part of it was appeared from the surface of gingiva. 
Median tooth emergence times were evaluated by probit regression 
analysis. Results: The first emerged teeth were mandibular central in-
cisors with a median value of 6.9 months. The tooth emergence se-
quence was found as follows: mandibular central incisor, followed by 
maxillary central incisor, maxillary lateral incisors, a group with simi-
lar emergence timings; mandibular lateral incisor, mandibular and ma-
xillary first molars, followed by canines and finally second molars in 
both arches. First molar and lateral incisor reverse sequence was found 
in 7% of girls in the maxilla, 5% of boys and 10% of girls in the man-
dible. 52-51 reverse sequence was found in 18% of boys and 9% of 
girls. 53-54 reverse sequence was detected in 6% of girls. Conclusion: 
The first standards of the timing and sequence of primary teeth emer-
gence specific to children living in Edirne were provided. 
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ÖZET Amaç: Farklı toplumlarda süt dişi sürmesinin hem sırası hem de 
zamanlamasındaki çeşitlilik, popülasyona özgü araştırmayı gerektirir. 
Bu çalışmanın amacı, Edirne’de yaşayan popülasyonda süt dişlerinin 
medyan çıkış sürelerini ve sıra polimorfizmini belirlemektir. Gereç ve 
Yöntemler: Bu araştırma, Edirne ilinde doğup yaşamakta olan 4-42 
aylık 1.315 çocuktan (684 erkek, 631 kız) oluşan örneklem üzerinde 
gerçekleştirildi. Aile hekimliği merkezlerinde bir araştırmacı tarafından 
diş muayenesi yapılmış ve süt dişlerinin herhangi bir kısmı diş eti 
yüzeyinden göründüğünde “çıkmış” olarak belirlendi. Ortanca diş çıkış 
süreleri probit regresyon analizi ile değerlendirildi. Bulgular: İlk süren 
dişler medyan değeri 6,9 ay olan mandibular santral kesici dişlerdi. 
Dişlerin sürme sırası şu şekilde bulundu: mandibular santral kesici diş, 
ardından maksiller santral kesici, maksiller lateral kesici dişler, benzer 
çıkış zamanlamalarına sahip olan mandibular lateral kesici diş, 
mandibular ve maksiller 1. molarlar, ardından kanin dişleri ve son 
olarak her 2 arkta 2. molarlar. Birinci süt molar ve süt lateral dişlerin 
sürmesi maksillada kızların %7’sinde, mandibulada ise erkeklerin 
%5’inde ve kızların %10’unda ters sekans olarak bulundu. Erkeklerin 
%18’inde ve kızların %9’unda 52-51 ters sekans bulundu. Kızların 
%6’sında 53-54 ters sekans tespit edildi. Sonuç: Edirne’de yaşayan 
popülasyona özgü süt dişlerinin sürme zamanı ve sırası ile ilgili ilk stan-
dartlar sağlandı. 
 
 
Anah tar Ke li me ler: Süt dişi; diş sürmesi; polimorfizm; çocuk

ORİJİNAL ARAŞTIRMA   ORIGINAL RESEARCH DOI: 10.5336/dentalsci.2021-83830

Correspondence: Neslihan ÖZVEREN 
Department of Pediatric Dentistry, Trakya University Faculty of Dentistry, Edirne, Türkiye 

E-mail: neslihan.ozveren@gmail.com 
 

Peer review under responsibility of Turkiye Klinikleri Journal of Dental Sciences. 
 

Re ce i ved: 14 Apr 2021          Received in revised form: 10 Jul 2021         Ac cep ted: 12 Jul 2021          Available online: 12 Jul 2021 
 

2146-8966 / Copyright © 2022 by Türkiye Klinikleri. This is an open 
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Türkiye Klinikleri Diş Hekimliği Bilimleri Dergisi 
Turkiye Klinikleri Journal of Dental Sciences

https://orcid.org/0000-0002-1041-574X
https://orcid.org/0000-0002-1090-5415
https://creativecommons.org/licenses/by-nc-nd/4.0/


lishing the correct diagnostic approach and in treat-
ment planning in the dental clinic.2 Sequence poly-
morphism information can change clinicians’ view 
of about the patient as it shows the probability of de-
velopment outside the expected sequence. Rare se-
quence differences may indicate an additional 
underlying pathology.3 

Genetic features, congenital anomalies, gender, 
ethnicity, geographical differences, nutrition, hor-
mones, socioeconomic factors can affect the tooth 
emergence time. Genetic and environmental factors 
may differ significantly between populations. Sup-
porting this, variations have been reported in primary 
and permanent dentition times between different pop-
ulations.4-8 For this reason, it is recommended that the 
standard emergence times of primary teeth be based 
on population-specific studies, if possible. If popula-
tion-specific studies are not available, study data 
based on different populations may be used, but it 
should be kept in mind that these can be misleading.5,9 

Researches on the emergence of primary teeth 
in various populations and races are available in the 
literature. But, there is only one study specific to the 
population in Turkey, regarding timing of whole pri-
mary teeth emergence.10 Therefore, still the data of 
different populations are used in the evaluation of pe-
diatric patients in Turkey.11 

The aim of the present study is to report data on 
sequence and timing of primary tooth emergence ob-
tained from a large population in Edirne province 
which is located in northwestern Turkey. This is the 
first research about timings of primary teeth emer-
gence conducted in Edirne, Turkey. Additionally, this 
is the first research regarding the sequence polymor-
phism of primary teeth conducted in Turkey. 

 MATERIAL AND METHODS 

STuDY DESIGN AND PARTICIPANTS 
The cross-sectional study was performed between 
March and November 2019 in Edirne, Turkey. The 
study was approved by the Trakya University Scien-
tific Research Ethics Committee (no: 10/21, date: 
8.6.2020) and Edirne Provincial Directorate of Health 
and followed the Declaration of Helsinki. A signed 

informed consent form was obtained from the parents 
of each child. 

The following formula was used to calculate the 
sample size:  

z: In normal distribution, the Z value at 95% 
confidence interval is 1.96. e: It is the margin of error 
expressed in decimal form. N: The size of the popu-
lation from which the sample was taken. p: Preva-
lence  

According to TURKSTAT’s population data 
based on residence information in 2018, there were 
20,395 children between the ages of 0-4 in Edirne. 
Approximately 78% of them live in urban areas. 95% 
confidence interval and 0.03 margin of error, preva-
lence: 0.5 was found to be at least 1,015 patients in 
the study. With this aim, visits were made to all fam-
ily medicine centers in the central district of Edirne 
and the study population was selected to have an 
urban/rural ratio of 78%/22%.  

Inclusion criteria of volunteers in the study;  

Having no diagnosed or suspected systemic ill-
ness or syndrome, 

4-42 months of age  

No familial genetic tooth deficiency, 

To be born in Edirne, 

Being Turkish in etnicity, 

Signed parental approval to participate in the 
study.  

Familial tooth deficiency was addressed accord-
ing to parental dental history. With this method, we 
aimed to identify families with tooth deficiencies and 
to exclude them from the study. Additional radiolog-
ical tests have not been carried out because they are 
non-feasible and unethical. Patients who did not meet 
the inclusion criteria or had deficient information 
were excluded from the study. Eventually, this cross-
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sectional study included 1,315 children. The ages of 
the patients were grouped at 3-month intervals to 
make it more suitable for statistical analysis. Each pa-
tient was included in 3-month age group closest to 
his/her chronological age. 

CLINICAL ORAL ExAMINATION 
Dental examination was carried out under day light 
with tongue depressor and dental mirror using lap to 
lap position. During intraoral examination, primary 
teeth was considered emerged if any part of the tooth 
had, on direct inspection of the mouth, pierced the 
gum line (clinical emergence).2,3,12 The examinations 
were carried out by one investigator to avoid a po-
tential inter-examiner discrepancy. Sex, date of birth, 
personal information about medical and dental his-
tory and the teeth emerged in the oral cavity were 
noted.  

STATISTICAL ANALYSIS 
As a data processing and analysis tool, IBM SPSS 
20.0 was used. In order to test the intra-observer re-
liability, 30 patients were examined for a second time 
at 7th day after the first examination. The difference 
between the two examinations in terms of the number 
of emerged teeth was evaluated by t-test in dependent 
samples. Median tooth emergence times were evalu-
ated by probit regression analysis. Probit regression 
analysis is suitable for situations in which a dichoto-
mous dependent result is influenced to by an inde-
pendent explanatory. In this study, the dichotomous 
result is the presence/absence of the tooth, while the 
independent variable is the patients’ chronological 
age. The probability of 0.5 response level (median 
potency) found in the probit analysis was expressed 
as the median emergence time. Response level prob-
abilities of 0.05 and 0.95 were also used to reflect the 
5th and 95th percentile values. Again, in probit analy-
sis, by choosing a grouping factor, the relative me-
dian potency (age) between the groups can be found 
in 95% confidence intervals. The relative median po-
tency is the ratio of the potencies of the two groups at 
the 0.5 probability level. When the relative median 
potency is 1.0, the two groups are equivalent for the 
respective outcome. If the value of 1.0 (null) is within 
the 95% confidence interval of the relative median 
potency, it is accepted that the two groups are not dif-

ferent from each other at the 0.05 significance level.13 
In this study, differences in teeth emergence times 
between right-left, maxillary-mandibular tooth pairs, 
and differences according to sex were investigated 
with this method. In addition, each tooth was com-
pared with all other emerged teeth to reveal the tooth 
emergence sequence.  

In order to evaluate the frequency of polymor-
phism during primary tooth emergence, the present-
absent and absent-present states of all teeth in the 
quadrant were determined by binary comparisons. 
The present-present and absent-absent situations were 
excluded from the analysis; because the presence or 
absence of both teeth does not provide information 
about the emergence sequence. The proportions of 
the expected and unexpected sequence form the 
abovementioned data. The ratios were expressed by 
rounding to the nearest full percentage in accordance 
with the literature, unexpected sequence ratios below 
5% were considered as rare whereas values above 5% 
were considered as polymorphic.14  

 RESuLTS 
1,315 patients meeting the criteria were included in 
the study, and the mean age of the patients was found 
to be 22.8±11.1 months. Girls constituted 48% of the 
patients. The distribution of the children by age groups 
formed at 3-month intervals is shown in Table 1.  
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Age in months n (Boys) n (Girls) Total n (%) 
3 20 13 33 (2.5) 
6 60 40 100 (7.6) 
9 45 44 89 (6.8) 
12 60 52 112 (8.5) 
15 57 56 113 (8.6) 
18 53 44 97 (7.4) 
21 58 57 115 (8.7) 
24 59 55 114 (8.7) 
27 49 57 106 (8.1) 
30 46 43 89 (6.8) 
33 44 40 84 (6.4) 
36 49 47 96 (7.3) 
39 51 43 94 (7.1) 
42 33 40 73 (5.6) 
Total sample 684 631 1315 (100.0)

TABLE 1:  Number of boys, girls and total individuals in groups 
formed with age intervals of 3 months.



Sinem BATUR KARA et al. Turkiye Klinikleri J Dental Sci. 2022;28(2):314-22

317

No significant difference was found between the 
two examinations performed for intra-observer relia-
bility assessment (p=0.326). 

Median emergence time, 5th and 95th percentile 
values of primary teeth are shown in Table 2. Since 
no significant difference was detected for any tooth in 
terms of the median emergence time between identi-
cal teeth in the right and left jaws, the right side data 
results were used for the rest of the study to provide 
simplicity.  

According to the median values we obtained in 
the study, the emergence of primary teeth started with 
mandibular central incisors at 6.9 months and com-
pleted at 26.8 months, that is, it took approximately 
19.9 months. All possible intramaxillary, intra-
mandibular and intermaxillary teeth comparisons 
were made in terms of median emergence time and 
the obtained tooth emergence sequences are shown 
in Table 3. While each tooth emergence time in the 
maxilla was found to be statistically significantly dif-

ferent (p<0.05), there was no significant difference 
between the emergence times of teeth numbered 82 
and 84 in the mandible (p>0.05).  

According to 5th and 95th percentiles, we may 
calculate expected emergence interval time. It is seen 
that the teeth with the widest emergence interval are 
the maxillary 2nd molar teeth (5th-95th percentile dif-
ference: 17.8 months in the right jaw, 17.6 months in 
the left jaw), and the teeth with the narrowest emer-
gence interval are mandibular central incisors (5th-95th 
percentile difference: 9.2 months in the right jaw, 8.3 
months in the left jaw). 

The emergence times of the right side teeth ac-
cording to gender are shown in Table 4. While the 
median emergence times of both mandibular and 
maxillary second molars were found to be almost the 
same for both genders, it was observed that the me-
dian emergence times of all other teeth were slightly 
earlier in the boys, but these differences were not sta-
tistically significant (p>0.05).  

Tooth number Median 5.-95. percentiles Tooth number Median 5.-95. percentiles *p 
51 9.3 5.6-15.4 61 9.2 5.7-14.7 >0.05 
52 10.6 6.2-18.0 62 10.6 6.3-17.8 >0.05 
53 18.4 12.6-26.9 63 18.4 12.6-26.9 >0.05 
54 14.9 10.2-21.7 64 14.6 10.0-21.4 >0.05 
55 26.7 19.2-37.0 65 26.8 19.4-37.0 >0.05 
81 6.9 3.6-12.8 71 6.9 3.9-12.2 >0.05 
82 12.7 7.8-20.7 72 12.9 7.9-21.2 >0.05 
83 19 13.1-27.4 73 19 13.1-27.4 >0.05 
84 15.3 10.6-22.1 74 15.3 10.6-21.9 >0.05 
85 26 18.9-35.9 75 26 19.0-35.5 >0.05

TABLE 2:  Median primary teeth emergence times, standard error, 5th and 95th percentile values in the total sample.

Probit regression analysis 
SE: Standard error. 
*The value of the probability that the emergence times of identical teeth in the right and left jaws are the same.

Emergence sequence Maxillary teeth Mandibular teeth Intermaxillary teeth 
1 51 81 81 
2 52 82,84 51 
3 54 83 52 
4 53 85 82,84,54 
5 55 53,83 
6 55,85

TABLE 3:  Right maxillary, right mandibular and both right side jaws emergence order.

Teeth with significantly different emergence times listed in different rows.
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The emergence sequence polymorphism in the 
primary tooth is presented in Table 5. In the table, the 
teeth are lined up according to the emergence order 
we found in our study. The cells above the diagonal 
line show the percentages of the expected sequences, 
while the cells below show the percentages of the un-
expected sequences. Teeth pair of 51-52 (girl: 9%, 
boy: 18%), and teeth pair of 82-84 (girl:10%, 
boy:5%) showed a significant sequence polymor-
phism in both boys and girls. A significant polymor-
phism was also observed in pairs of 52-54 (7%) and 
54-53 (6%) in girls.  

 DISCuSSION 
Although there are numerous studies reporting emer-
gence times of primary teeth, there are very limited 
number of publications conducted in Turkish popula-
tions.10 Since tooth emergence is affected by genetic and 
environmental factors, there may be differences be-
tween different populations. It is recommended to con-
duct population-specific researches to find the most 
accurate values.2,10,15 To our best knowledge, this is the 
first study which simultaneously determine both emer-
gence timing, sequencing and emergence polymor-
phism of deciduous teeth in Turkey.  

Teething times can be determined more accu-
rately in longitudinal studies compared to cross-sec-

tional studies. However, cross-sectional studies are 
advantageous, as is the case with the current research 
in tooth emergence, to represent the population, as it 
is possible to provide a higher sample size with less 
bias.12 

In some studies, information about emergence 
times is obtained by survey method which may cause 
serious errors due to memory bias.16 In the present 
study, the emergence state of the teeth was determined 
by the intraoral examination method. However, radi-
ological examination was not performed due to ethi-
cal concerns, so there was a possibility that teeth that 
were recorded as absent might not have emerged due 
to congenital absence. Primary teeth hypodontia rate 
in Turkey is 0.2%, so this possibility is not expected 
to have a significant impact on the results.17 

The statistical methods used to calculate the 
teething ages differ between studies. In some studies, 
the average age of emergence is calculated in a sub-
set of patients, which is obtained by excluding the age 
groups in which the particular tooth did not emerge at 
all or the particular tooth emerged in all.18-20 In this 
method, since the age of the subject is accepted as the 
emergence age, it may give misleading results when 
the sample size is small and if there is no homoge-
neous distribution between the age groups. In addi-
tion, patients described as outlier may need to be 

Tooth number Girls Boys *p 
Median 5.-95. Median 5.-95. 

perscentiles perscentiles  
51 9.8 6.2-15.6 8.8 5.2-15.1 >0.05 
52 11.2 65-19.1 10.1 6.1-16.8 >0.05 
53 18.9 13.6-26.2 18.0 11.8-27.5 >0.05 
54 15.4 11.1-21.3 14.4 9.5-21.9 >0.05 
55 26.6 20.0-35.5 26.7 18.6-38.4 >0.05 
81 7.4 4.0 -13.8 6.5 3.3-12.8 >0.05 
82 13.5 8.9-20.4 12.1 7.1-20.8 >0.05 
83 19.2 14.0-26.3 18.8 12.5-28.4 >0.05 
84 15.5 11.5-21.0 15.0 9.9-22.9 >0.05 
85 26.0 19.1-35.5 26.0 18.7-36.2 >0.05

TABLE 4:  Median primary teeth emergence times in the girls and boys, standard error, 5th and 95th percentile values.

Probit regression analysis 
SE: Standard error. 
*The value of the probability that the emergence times of identical teeth in girls and boys are the same.
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excluded from the study in order to make calcula-
tions. For these reasons, Heidmann said that the pro-
bit analysis is the most appropriate analysis for tooth 
emergence. In this analysis, a probit regression curve 
is produced from the data and it can be determined 
how many percent of the subjects have an emerged 
particular tooth at a certain age. The age that 50% of 
the patients had the particular tooth emerged is re-
ported as the median emergence age for that tooth. 
With this analysis, binary comparisons can be made 
in terms of various factors, but the differences can 
only be obtained as significant or not significant 
(p<0.05, p>0.05) instead of specific p values.13 Pro-
bit analysis was used in our study.  

In tooth emergence studies, the average/median 
age of tooth emergence is usually determined and the 
emergence sequence is evaluated by ordering these 
values.2,10,20 However, only the expected sequence 
can be determined from this data, alternative se-
quence probabilities cannot be determined. For this 
reason, it is not possible to comment to what extent 
an unexpected tooth emergence sequence is abnor-
mal. In order to overcome this problem, sequence 
polymorphism was evaluated with the matrices cre-
ated in the present study.  

It should be kept in mind that all the aforemen-
tioned methodological differences are disadvanta-
geous in comparing emergence time studies. 

TABLE 5:  Matrices of pairwise frequencies (%) of emergence sequences separated by arch and gender.

Teeth listed horizontally are 'absent (-)' and teeth listed vertically are 'present (+)'.  
*This cell represents the situation when 51 is emerged and 52 did not. Number outside the parenthesis reflects the percentage of expected sequence for the pair of teeth 51 and 52; 
number inside the parenthesis reflects total number of patients suitable for this calculation. 
**This cell represents the situation when 52 is emerged and 51 did not. Number reflects the percentage of unexpected sequence for the pair of teeth 51 and 52. 



It is accepted that right and left homologous 
teeth emerge in the same period, since no significant 
differences were detected between right and left side 
emergence in most of the published studies.2,12 Our 
findings suggest that the emergence times of the right 
and left sides are quite symmetrical, so only right-
side teeth were used in subsequent analyzes to avoid 
confusion. 

It is controversial whether there is a difference in 
teething times between the sexes. In many studies, no 
statistically significant difference was observed be-
tween genders.2,9,10,15 However, there are many stud-
ies reporting earlier primary teeth emergence in 
boys.12,18,20-23 Although few, there are also studies re-
porting in girls.15,19 As can be seen, a consensus has 
not been reached in this area. Differences between 
studies suggest that factors may have an effect on 
these differences between studies. In the present 
study, although the median teeth emergence values 
were slightly lower in men, we could not detect a sig-
nificant difference between the genders. 

In the vast majority of the studies, emergence 
order was reported according to simple ranking of the 
median/mean teeth emergence times and statistical 
tests were not applied. According to this reporting 
method, in almost all studies, the order observed in 
both maxilla and mandible is as follows: central in-
cisor, lateral incisor, first molar, canine, second 
molar.2,10,12,20,24 In this study, a sequence consistent 
with the literature was detected in both maxilla and 
mandible. Unlike this order, the order of the lateral 
incisor and first molar in the mandible may change 
in some studies.9,18,22 Considering the order between 
the arches, most of the studies report that central in-
cisor and second molars emerge earlier in the 
mandible, while other teeth emerge earlier in the 
maxilla.12,18,20,24 The results of the present study are 
also compatible with this sequence. In another study 
conducted in Turkish population by Çoban et al., cen-
tral incisor, lateral incisor and canine emerged earlier 
in the mandible, and other teeth emerged earlier in 
maxilla.10 Similar sequencing in many studies sug-
gests an extremely coordinated underlying process.  

There are few publications that examine the 
tooth order with statistical significance tests. Al-

Batayneh et al. examined statistical differences of 
emergence times both within and between the arches 
in their study.2 In the maxilla, central incisors were 
the earliest emerged teeth, followed by lateral inci-
sor, first molar canine and second molar teeth  
respectively, and the differences between the emer-
gence times of all teeth were found to be significant. 
Although the same sequence was followed in the 
mandible, there was no significant difference be-
tween emergence times of the lateral incisors and first 
molars. Between the arches, it has been reported that 
only the mandibular central incisor emerged signifi-
cantly earlier than its maxillary counterpart and the 
emergence times of the other teeth that did not differ 
between arches. Torres et al. conducted a statistical 
analysis only between the arches and reported that 
the central incisor and second molar teeth emerged 
significantly earlier in the mandible and the lateral 
incisor in the maxilla.18 In the present study, in addi-
tion to these studies, not only homologous teeth but 
all teeth between the arches were compared, and the 
following order was obtained: mandibular central in-
cisor, maxillary central incisor, followed by maxil-
lary lateral incisors, a group with similar emergence 
timings; mandibular lateral incisor, mandibular and 
maxillary first molars. After this group, without any 
difference between arches, canines emerged and they 
were finally followed by second molars in both 
arches.  

There are few studies examining sequence poly-
morphism. Al-Batayneh et al. reported a reverse se-
quence that the first molars emerged earlier than the 
lateral incisors at a rate of 5% in the maxilla and 14% 
in the mandible in both sexes.2 Indira et al. reported 
the same reverse sequence in 35% of boys, 18% of 
girls in mandible, and 9% of boys in maxilla. In the 
present study, the same reverse sequence was found 
in 7% of girls in the maxilla, 5% of boys and 10% of 
girls in the mandible. Apart from this, the incidence 
of maxillary lateral incisor emergence before central 
incisor was found in 18% of boys and 9% of girls. Fi-
nally, earlier emergence of maxillary canine than 
maxillary first molar was detected in 6% of girls. 

In order to compare the tooth emergence times, 
large-scale studies with desired reachable data were 
selected and presented in Table 6. Accordingly, the 
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data of the present study are very similar to the study 
conducted by Çoban et al. in Turkish population.10 
Apart from this, it can be said that the American and 
Indian population data are also close to the data of 
the present study.12,22 These studies mentioned above 
show earlier emergence compared to other popula-
tion studies.2,12,15,22,25 The latest emergence times ap-
pear to belong to the Spanish population.18 The 
differences between studies are probably due to so-
cioeconomic factors, nutritional differences and 
racial differences. However, it is suggested that some 
of the differences in the values presented in the stud-
ies may also be due to methodological differences. 

This study has some limitations and strengths 
that must be taken into account when interpreting its 
results. This study provided the standards of the tim-
ing and sequence of primary teeth emergence specific 
to the children aged 4-42 months in Edirne. Thus, our 
findings could not be generalized to the population 
of Turkey. Future studies should be conducted to in-
vestigate the primary tooth emergence time and se-
quence in other parts of Turkey for finding standards 
belong to all Turkish children. 

 CONCLuSION 
The present study determined the first standards of 
emergence time of primary teeth specific to children 
in Edirne, Turkey. Such new standards are envisaged 

to be used in conjunction with recently published per-
manent dentition standards in branches of pediatric 
dentistry, orthodontics, forensic research, anthropol-
ogy, and academically for future reference. In addi-
tion, the current research will be beneficial for the 
timing of caries prevention programs by the public 
health services in Edirne as it gives the emergence 
times of primary teeth. 
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Nepaleses9 Egyptians25 Saudis26 Jordanians2 Spanishs18 Indians12 Americans22 Nigerians15 Turkishs10 The present study 

51 (61) 11.1 9.7 11.2 10.5 14.9 9.7 9.4 10.5 9.8 9.3 

52 (62) 13.2 12.3 13.2 13.0 15.2 11.6 10.6 12.9 12.4 10.6 

53 (62) 19.0 19.3 21.1 20.3 25.3 18.6 19.5 19.4 17.9 18.4 

54 (64) 15.3 17.0 16.9 15.5 21.3 14.7 15.7 16.6 14.8 14.9 

55 (65) 25.7 25.2 28.2 27.5 33.2 27.8 27.9 25.3 24.7 26.7 

81 (71) 10.0 8.1 8.5 8.2 10.9 8.3 6.6 8.1 6.9 6.9 

82 (72) 12.8 13.2 14.5 14.3 23.2 14.1 12.5 13.1 11.8 12.7 

83 (73) 21.4 20.2 21.1 20.4 26.1 20.6 19.5 19.8 18.9 19 

84 (74) 15.2 17.0 17.2 16.0 21.5 16.2 16.0 16.3 14.6 15.3 

85 (75) 25.6 25.7 28.0 27.5 32.6 26.8 27.0 24.9 23.3 26

TABLE 6:  Right side or combined right and left sides data from several studies and present data.



Sinem BATUR KARA et al. Turkiye Klinikleri J Dental Sci. 2022;28(2):314-22

322

1. Shaweesh A, Qasim M. Tooth eruption versus tooth emergence. Dental 
Oral Biology and Craniofacial Research. 2019;2(1):1-3. [Link]  

2. Al-Batayneh OB, Shaweesh AI, Alsoreeky ES. Timing and sequence of 
emergence of deciduous teeth in Jordanian children. Arch Oral Biol. 
2015;60(1):126-33. [Crossref]  [PubMed]  

3. Devraj IM, Bhojraj N, Narayanappa. Polymorphism in the Eruption Se-
quence of Primary Dentition: A Cross-sectional Study. J Clin Diagn Res. 
2017;11(5):ZC72-ZC74. [PubMed]  [PMC]  

4. Haddad AE, Correa MS. The relationship between the number of erupted 
primary teeth and the child's height and weight: a cross-sectional study. 
J Clin Pediatr Dent. 2005;29(4):357-62. [Crossref]  [PubMed]  

5. Liversidge H. Variation in modern human dental development. Cam-
bridge Studies in Biological and Evolutionary Anthropology. 2003:73-113. 
[Crossref]  

6. Aktoren O, Tuna EB, Guven Y, Gokcay G. A study on neonatal factors 
and eruption time of primary teeth. Community Dent Health. 
2010;27(1):52-6. [PubMed]  

7. Kaymaz N, Yıldırım Ş, Cevizci S, Çimen M, Topaloğlu N, Binnetoğlu FK, 
et al. Association between teething and independent walking in healthy 
children. Turk J Pediatr. 2015;57(1):53-9. [PubMed]  

8. Sahin F, Camurdan AD, Camurdan MO, Olmez A, Oznurhan F, Beya-
zova u. Factors affecting the timing of teething in healthy Turkish infants: 
a prospective cohort study. Int J Paediatr Dent. 2008;18(4):262-6. [Cross-
ref]  [PubMed]  

9. Gupta A, Hiremath SS, Singh SK, Poudyal S, Niraula SR, Baral DD, et 
al. Emergence of primary teeth in children of Sunsari district of Eastern 
Nepal. Mcgill J Med. 2007;10(1):11-5. [Crossref]  [PubMed]  [PMC]  

10. Çoban B, Kansu L, Dolgun A. Timing and sequence of eruption of pri-
mary teeth in southern Turkish children. Acta Medica Alanya. 
2018;2(3):199-205. [Link]  

11. ADA Division of Communications; Journal of the American Dental Asso-
ciation; ADA Council on Scientific Affairs. For the dental patient. Tooth 
eruption: The primary teeth. J Am Dent Assoc. 2005;136(11):1619. 
[PubMed]  

12. Kariya P, Tandon S, Singh S, Tewari N. Polymorphism in emergence of 
deciduous dentition: A cross-sectional study of Indian children. J Inves-
tig Clin Dent. 2018;9(1). [Crossref]  [PubMed]  

13. Heidmann J. Comparison of different methods for estimating human 
tooth-eruption time on one set of Danish National Data. Arch Oral Biol. 
1986;31(12):815-7. [Crossref]  [PubMed]  

14. Smith BH, Garn SM. Polymorphisms in eruption sequence of permanent 
teeth in American children. Am J Phys Anthropol. 1987;74(3):289-303. 
[Crossref]  [PubMed]  

15. Folayan M, Owotade F, Adejuyigbe E, Sen S, Lawal B, Ndukwe K. The 
timing of eruption of the primary dentition in Nigerian children. Am J Phys 
Anthropol. 2007;134(4):443-8. [Crossref]  [PubMed]  

16. Baykan Z, Sahin F, Beyazova u, Ozçakar B, Baykan A. Experience of 
Turkish parents about their infants' teething. Child Care Health Dev. 
2004;30(4):331-6. [Crossref]  [PubMed]  

17. Kapdan A, Kustarci A, Buldur B, Arslan D, Kapdan A. Dental anomalies 
in the primary dentition of Turkish children. Eur J Dent. 2012;6(2):178-83. 
[Crossref]  [PubMed]  [PMC]  

18. Burgue-o Torres L, Mourelle Martínez MR, Diéguez Pérez M, de Nova 
García JM. Sexual dimorphism of primary dentition in Spanish children. 
Acta Odontol Scand. 2018;76(8):545-52. [Crossref]  [PubMed]  

19. Madiraju G, Basavaraja H. A cross-sectional study of eruption time of 
primary teeth in south Indian children. J Clin Diagn Res. 2020;14(2):7-
9. [Crossref]  

20. Oziegbe EO, Adekoya-Sofowora C, Esan TA, Owotade FJ. Eruption 
chronology of primary teeth in Nigerian children. J Clin Pediatr Dent. 
2008;32(4):341-5. [Crossref]  [PubMed]  

21. Affan AA, Eid EA. Time and sequence of eruption of primary teeth in re-
lation to breastfeeding in Sudanese children. Braz Dent Sci. 
2014;17(3):67-73. [Crossref]  

22. Psoter WJ, Morse DE, Pendrys DG, Zhang H, Mayne ST. Median ages 
of eruption of the primary teeth in white and Hispanic children from Ari-
zona. Pediatr Dent. 2003;25(3):257-61. [PubMed]  

23. Zadzińska E, Nieczuja-Dwojacka J, Borowska-Sturgińska B. Primary 
tooth emergence in Polish children: timing, sequence and the relation 
between morphological and dental maturity in males and females. An-
thropol Anz. 2013;70(1):1-13. [Crossref]  [PubMed]  

24. Verma N, Bansal A, Tyagi P, Jain A, Tiwari u, Gupta R. Eruption chronol-
ogy in children: A cross-sectional study. Int J Clin Pediatr Dent. 
2017;10(3):278-82. [Crossref]  [PubMed]  [PMC]  

25. Soliman NL, El-Zainy MA, Hassan RM, Aly RM. Timing of deciduous 
teeth emergence in Egyptian children. East Mediterr Health J. 
2011;17(11):875-81. [Crossref]  [PubMed]  

26. Al-Jasser NM, Bello LL. Time of eruption of primary dentition in  
Saudi children. J Contemp Dent Pract. 2003;4(3):65-75. [Crossref]  
[PubMed] 

 REFERENCES

https://www.researchgate.net/publication/332652790_Tooth_Eruption_Versus_Tooth_Emergence
https://www.sciencedirect.com/science/article/abs/pii/S0003996914002337?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/25299672/
https://pubmed.ncbi.nlm.nih.gov/28658912/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5483814/
https://meridian.allenpress.com/jcpd/article-abstract/29/4/357/78181/The-relationship-between-the-number-of-erupted?redirectedFrom=fulltext
https://pubmed.ncbi.nlm.nih.gov/16161404/
https://www.cambridge.org/core/books/abs/patterns-of-growth-and-development-in-the-genus-homo/variation-in-modern-human-dental-development/D951160BFD43282FDAC69CC8DFB94208
https://pubmed.ncbi.nlm.nih.gov/20426262/
https://pubmed.ncbi.nlm.nih.gov/26613221/
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-263X.2007.00893.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-263X.2007.00893.x
https://pubmed.ncbi.nlm.nih.gov/18298545/
https://mjm.mcgill.ca/article/view/622
https://pubmed.ncbi.nlm.nih.gov/18523631/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2323538/
https://dergipark.org.tr/tr/download/article-file/572635
https://pubmed.ncbi.nlm.nih.gov/16329427/
https://onlinelibrary.wiley.com/doi/10.1111/jicd.12266
https://pubmed.ncbi.nlm.nih.gov/28349669/
https://www.sciencedirect.com/science/article/abs/pii/0003996986901342?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/3500698/
https://onlinelibrary.wiley.com/doi/10.1002/ajpa.1330740303
https://pubmed.ncbi.nlm.nih.gov/3425695/
https://onlinelibrary.wiley.com/doi/10.1002/ajpa.20635
https://pubmed.ncbi.nlm.nih.gov/17935155/
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-2214.2004.00431.x
https://pubmed.ncbi.nlm.nih.gov/15191423/
https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0039-1698948
https://pubmed.ncbi.nlm.nih.gov/22509121/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3327494/
https://www.tandfonline.com/doi/full/10.1080/00016357.2018.1449963
https://pubmed.ncbi.nlm.nih.gov/29536787/
https://jcdr.net/article_fulltext.asp?issn=0973-709x&year=2020&volume=14&issue=2&page=ZC07&issn=0973-709x&id=13492
https://meridian.allenpress.com/jcpd/article-abstract/32/4/341/78433/Eruption-Chronology-of-Primary-Teeth-in-Nigerian?redirectedFrom=fulltext
https://pubmed.ncbi.nlm.nih.gov/18767468/
https://bds.ict.unesp.br/index.php/cob/article/view/1025
https://pubmed.ncbi.nlm.nih.gov/12889703/
https://www.schweizerbart.de/papers/anthranz/detail/70/79572/Primary_tooth_emergence_in_Polish_children_timing_?af=crossref
https://pubmed.ncbi.nlm.nih.gov/23590109/
https://www.ijcpd.com/doi/pdf/10.5005/jp-journals-10005-1450
https://pubmed.ncbi.nlm.nih.gov/29104389/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5661043/
https://applications.emro.who.int/emhj/V17/11/17_11_2011_0875_0881.pdf?ua=1
https://pubmed.ncbi.nlm.nih.gov/22276498/
https://www.thejcdp.com/doi/pdf/10.5005/jcdp-4-3-65
https://pubmed.ncbi.nlm.nih.gov/12937597/

