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ABSTRACT

Introduction: Physiological space is the space between maxillary and mandibular primary central incisors 
as well as maxillary and mandibular primary lateral incisors that occur during primary dentition period. 
The absence of physiological space will lead the crowded of permanent dentition due to discrepancy 
of the size of tooth and jaw. The objective of this study was to evaluate and analyse the prevalence of 
physiological space of maxillary and mandibular during primary dentition period. Methods: The type of 
research was a descriptive survey technique. The study was conducted at the Early Childhood Education 
(PAUD) in Bandung City throughout January-March 2017. The study population was children aged 3-5 
years. Multistage cluster sampling used to choose subjects based on the division of the area from the 
city area to obtain the desired population. The data used were primary data obtained by examining the 
existence of a gap with a gap width indicator that is used as a benchmark of at least 0.5 mm with the 
help of WHO probe tool. Data were collected, processed and analysed using the SPSS (Statistical Package 
for Social Sciences) version 20. Results: A total of 65 out of 97 subjects had physiological space in 
their first dentition period. From 97 study subjects (100%) examined, 44 children (45.36%) had maxillary 
physiological space, and 53 children (54.64%) did not have maxillary physiological space. In 97 research 
subjects (100%) there were also 48 children (49.48%) having physiological space in the lower jaw, and 
49 children (50.52%) did not have physiological space in the lower jaw. Conclusion: Prevalence of the 
maxillary and mandibular physiological space in the primary dentition period of children in the city of 
Bandung are 67.01%.
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INTRODUCTION 

In the primary dentition, space between 
teeth has a role in the eruption of permanent 
teeth, which can prevent crowding, and presents 
in a person’s normal occlusion.1 There are two 
types of space found in the primary dentition 
period, namely primate space and physiological 
space. Physiological space/secondary space/
developmental space is the space found between 
incisor teeth.2 Canine relations, overjet, and 
overbite were assessed using the Foster and 
Hamilton criteria. Spacing conditions were 
registered according to Kisling and Krebs criteria. 
The prevalence of a space between two teeth 
varies between ethnicities, ranging from 42% to 
98%.3

The presence of gap between incisors is 
frequently found in primary teeth occlusion.4 
Space between teeth more commonly found in 
men than women.2 However, the space between 
central incisors is more commonly found in 
African-American female children.5 The visible 
width of the incisors ranges from 0-8 mm with 
an average of 4 mm in the maxilla, and 1-7 mm 
with an average of 3 mm in the mandible.6 The 
physiological space closes spontaneously when the 
permanent canines have erupted.7 Lack of space 
in the primary dentition can lead to the risk of 
crowding in the permanent dentition. Deciduous 
teeth begin with eruption of central mandibular 
incisors and end with the eruption of permanent 
first molars. The position of deciduous teeth will 
stabilise after tooth #20 has erupted completely. 

No research regarding the prevalence 
of physiological space in the primary dentition 
period of children in the city of Bandung has been 
conducted until the present time, even though 
physiological space is one of the determining 
factors for the presence or absence of crowding 
in the permanent teeth composition. Physiological 
space as a normal characteristic in the occlusion 
of the primary dentition is also not shown in 
every child. Therefore, we were interested in 
researching how many children had minimum 
physiological space width of 0.5mm (according 
to diameter the tip of the WHO probe) within 
a sample of children aged 3-5 years in Bandung 
City. The purpose of this study was to determine 
and analyse the prevalence of maxillary and 

mandibular physiological space in the primary 
dentition period. 

METHODS

The research was descriptive survey. The 
study was conducted at the Early Childhood 
Education (PAUD) in Bandung City throughout 
January-March 2017. The study population was 
children aged 3-5 years old. This age period was 
taken as one of the criteria of the research object 
due to the complete primary teeth composition at 
that age, and in a proper functional position.

The sampling technique was multistage 
cluster sampling. The subjects were taken based 
on a division of the area from the city to the 
desired population. The data used were primary 
data obtained by examining the existence of a 
gap with a gap width indicator that is used as a 
benchmark of at least 0.5 mm with the help of 
WHO probe tool. The WHO probe is a device used 
to localise, measure, mark pockets, and estimate 
pocket configurations on each side of the tooth, 
and established as the WHO standard size. The 
probe was placed in the gap between the central 
incisors and/or between the central incisors and 
lateral incisors, near the gingival area.

The study was conducted after gaining 
ethical approval with the registration number 
of 456/UN6.C10/PN/2017. The researchers then 
determined the sample at the chosen research 
location, gave informed consent, prepared tools 
and materials, as well as an examination sheet. 
Data were collected, processed, and analysed 
using the SPSS (Statistical Package for Social 
Sciences) version 20 software. The results of the 
study will be presented in the prevalence table and 
descriptive statistics to compare the prevalence 
of the maxillary and mandible physiological space 
in the children at Bandung City.

RESULTS

The study was conducted on 97 children 
who met the criteria and were registered in 6 
Early Childhood Education (PAUD) in the city of 
Bandung consisted of 53 girls and 44 boys.

Data presented in Table 1 shows that out 
of 97 children who were the subjects of the study 
(100%), there were 13 children (13.40%) aged 3 
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years, 29 children (29.90%) aged 4 years, and 55 
children (56.70%) aged 5 years old.

and 14 children (48.28%) did not have physiological 
space. Out of 55 children aged 5 years old as 
the research subjects, 40 children (72.73%) had 
physiological space, and 10 children (27.27%) did 
not have physiological space (Table 5).

Table 1. Distribution of research subjects based on age

Age F %

3 years old 13 13.40

4 years old 29 29.90

5 years old 55 56.70

Total 97 100

The results in Table 2 shows that 65 children 
(67.01%) had physiological space, while 32 children 
(32.99%) did not have physiological space.

Table 2. Prevalence of maxillary and mandibular 
physiological space on the 3-5 years old children

Physiological space Prevalence %

Exist 65 67.01

Unexist 32 32.99

Total 97 100

Table 3 shows that 44 children (45.36%) had 
maxillary physiological space, and 53 children 
(54.64%) did not have maxillary physiological 
space. Also, there were 48 children (49.48%) with 
mandibular physio-logical space in the lower jaw, 
and 49 children (50.52%) did not have any.

Table 3. Distribution of maxillary and mandibular 
physiological space frequency on the 3-5 years old children   

based on the jaw position

Physiological space
Maxillary Mandible

N % N %

Exist 44 45.36 48 49.48

Unexist 53 54.64 49 50.52

Total 97 100 97 100

The results of the study described in Table 
4 shows that from 53 girls (100%) examined, 36 
girls (67.92%) had physiological space, and 17 
girls (32.08%) did not have physiological space. 
Also, from 44 boys (100%) examined, 29 of them 
(65.90%) had physiological space, and 15 (34.10%) 
did not have physiological space.

Out of 13 children aged 3 years old 
examined, 10 children (76.92%) had physiological 
space, and 3 chil-dren (23.08%) did not have 
physiological space. From 29 children aged 4 years 
old, 15 children (51.72%) had physiological space, 

Table 4. Distribution of maxillary and mandibular 
physiological space frequency based on sex

Physiological space
Female Male

N % N %

Exist 36 67.92 29 65.90

Unexist 17 32.08 15 34.10

Total 97 100 97 100

Table 5. Distribusi Frekuensi Physiological Space 
Berdasarkan Usia

Physiological 
space

3-years-old 4-years-old 5-years-old

N % N % N %

Exist 10 76.92 15 51.72 40 72.73

Unexist 3 23.08 14 48.28 15 27.27

Total 13 100 29 100 55 100

DISCUSSION

Based on the results obtained in Table 3, 65 
children (67.01%) had physiological space in their 
primary dentition period. This result shows that 
most children have normal characteristics in their 
primary dentition period, with more than half of 
the children had physiological space. These results 
were consistent with the theory stated that one of 
the typical characteristics in the primary dentition 
period is the presence of diastema, and one of the 
diastemata is physiological space.2 In 32 children 
(32.99%) with no physiological space, the risk of 
crowding during mixed or permanent dentition 
periods increases, because physiological space 
is useful as a provider of space for the eruption 
of permanent incisors. Physiological space is also 
a determining factor in the development of the 
normal permanent dental occlusion.

Results of research in India showed that 
the prevalence of maxillary physiological space 
was 50.9% and 46.7% found in the mandible.9 
Prevalence of the physiological space varies 
significantly between ethnicities, ranging from 42% 
to 98%.2 The results of the study described in Table 
4 show that 44 children (45.36%) had maxillary 
physiological space and 48 children (49.48%) had 
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mandibular physiological space. The descriptions 
provide information that physiological space is 
more often found in the mandible compared to 
the maxilla. Another study of Indian children in 
Udaipur also found that physiological space was 
found more in the mandible than in the maxilla, 
with a percentage ratio of 57% to 60%.10 Other 
theories also suggested that physiological space 
is typical in the primary dentition period with a 
percentage of 82.4% in the maxilla and 74.8% in 
the mandible.8

The amount of space needed for the eruption 
of permanent incisors is approximately 7.6 mm 
in the maxilla, one of which is obtained through 
an interdental spacing of 3 mm in the maxilla.6 
Physiological space is the type of interdental 
spacing with the largest gap size, which is 2.86 
mm in the maxilla and 3.08 mm in the mandible 
hence the maxillary and mandibular physiological 
space is needed to com-pensate the space for the 
upcoming permanent incisors.

The results in Table 4 show that of 97 
children aged 3-5 years (100%) examined, 
53 children (54.64%) did not have maxillary 
physiological space and 49 children (50.52%) did 
not have physiological space in the lower jaw. This 
result shows that more than half of the samples 
which were chosen randomly did not have both 
maxillary and mandibular physiological space. 
The absence of space will lead to the problem 
of malocclusion, which is crowding. The primary 
cause of malocclusion is divided into two, namely 
genetic or hereditary factors and environmental 
factors. Genetic factors that can be the cause 
of the absence of space are the vast imbalance 
of teeth with jaws where the size of the tooth is 
bigger or tightly equal with the size of the jaw.

Physiological space as one of the 
determinants of malocclusion can also be 
influenced by differences in the pattern of 
babysitting with a history of breastfeeding and 
using a pacifier. Bowden et al. stated that the habit 
of using a pacifier would cause malocclusions such 
as reduced jaw width which results in the absence 
of space in the anterior teeth.12

The results in Table 5 show that of 53 girls 
(100%) who met the criteria, 36 of them (67.92%) 
had physiological space, while in all 44 boys 
(100%) who met the criteria, 29 children (65.90%) 
had physiological space. These results showed 

that physiological space was found more in girls 
than in boys. It was also found in African American 
children that the space between incisors was more 
commonly existed in girls than in boys.5

Physiological space is more commonly 
found in women due to the eruption of primary 
incisors. The eruption of deciduous teeth in girls 
is 4 to 5 months faster than in boys.13 However, in 
the present study, this factor was not included. 
Baghdady reported that the mean eruption time 
of maxillary incisors in wom-en was faster than 
in men.15 Khamrco also found that mandibular 
incisor teeth erupted earlier than mandibular 
incisors and this phenomenon was found mostly in 
girls.16 The faster incisor eruption time in women 
can be one of the causes of the appearance of 
physiological space is also more quickly seen in 
girls.16 Another cause of the more significant 
percentage of physiological space in girls is the 
mesiodistal size of the female permanent incisors 
which is found to be higher than the boys; thus the 
gap needed must be higher.14

The results also show that the frequency 
distribution of physiological space in 3-years-
old children was 76.92%, 51.72% in 4-years-old 
children, and 72.73% in 5-years-old children. These 
results indicated that the physiological space was 
mostly found in children aged 3 years old and 
decreased at the age of 4 years old. Physiological 
space between incisors is often found at an early 
age and widens as the child grows, and the alveolar 
process enlarges.9

Physiological space was found to be increased 
in children aged 5 years old, but the percentage 
was still smaller than the 3 years old children. 
This percentage can be caused by an impulse of 
a permanent central incisor that will erupt at the 
age of 6, thus closing the physiological space in the 
jaw. While the percentage of physiological space 
that increases at the age of 5 years compared to 
at the age of 4 years can be caused by the increase 
in the size of the jaw along with age, but the size 
of the incisors does not change hence the number 
of physiological space found is more.

The gap between the teeth will widen along 
with the growth and development of the jaw. 
That means along with the age of the child, the 
size of the space also widens. The results of the 
present study show a decrease in the frequency 
distribution and prevalence of the physiological 
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space at the 3-years-old and 4-years-old. This 
result occurred because the study sample taken 
randomly with different ages. The evidence which 
showed that the physiological space would widen 
along with age was not found because the growth 
and development from the age of 3 years old to 5 
years old are different for every individual. 

CONCLUSION

Prevalence of the maxillary and mandibular 
physiological space in the primary dentition period 
of children in the city of Bandung are 67.01%. 
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