
INTRODUCTION:

In the field of dentistry artificial prostheses are 
known as dental prostheses and art and science of 
this speciality is known as Prosthodontics. Thus 
while practising prosthodontics one has to bear in 
mind the normal anatomic and physiologic norms, 
and incorporate the lost and missing structures in 
harmony to it. Any change produced in this system 
may be dangerous, leading to destruction of 
stomatognathic structures.

The amount of clearance that exists between 
occlusal surfaces of upper and lower teeth when the 
mandible is in a state of physiologic rest position is 
known as inter-occlusal distance.

Inter-occlusal distance varies from 0.8mm to 
12.0mm. It  is  three dimensional  spaces 
characteristic for an individual. It is recognised as a 
normal and necessary feature for normal occlusal 
function. It is a way of muscular rest provided by 
nature to safe guard against fatigue.

Lack of an adequate inter-occlusal distance results 
in the breakdown of supporting structures, ridges 
are traumatised under denture and resorption 
occurs until the desired inter-occlusal distance is re-
established. The inter-occlusal distance should 
never be eliminated.

Therefore, in this study an attempt has been made to 
critically evaluate this hypothesis with following 
objective in mind:

(1) To find the correlation of inter-occlusal 
distance with the height of individuals by 
clinical and cephalometric method.

(2) To correlate the finding of clinical method to 

that of cephalometric method.

(3) To find the reliability of clinical method in the 
assessment of inter-occlusal distance.

MATERIALS

The present study was done to evaluate the inter-
occlusal distance and then correlate it with the 
height. The sample of this study consisted of a total 
of 76 subjects belonging to both the sexes. Amongst 
them 46 were males and 30 were females.

CRITERIA OF SELECTION:

The subjects for this study were selected on the 
following basis:

(1) Those who were between 20 to 27 years of 
age.

(2) Those having Angle class I occlusion 
according to relation of upper first molar to 
lower first molar.

(3) Those having the overjet and overbite 
between 2mm to 3mm were taken.

(4) Those having a full complement of teeth 
irrespective of third molar present or not.

(5) Those who had not taken orthodontic 
treatment.

(6) Those having gross bilateral asymmetrical 
face were not taken.

(7) Those who had attrition of posterior teeth 
were taken only when it was minimum.

METHODS:

In each subject, a personal data regarding sex and 
age was obtained. After that the inter-occlusal 
distance in each individual was measured clinically 
by vernier calliper and by cephalometric 
radiographs. The body height was measured after 
the inter-occlusal distance had been obtained.

1. CLINICAL METHOD OF RECORDING INTER-
OCCLUSAL DISTANCE BY VERNIER CALIPER: 
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In each subject the recordings were taken at 
three different sittings. A time interval of 5 to 7 
days was kept between each sitting. To 

minimise the error these recordings were  
made by three different operators at each 
sittings.

To record the vertical dimension at rest, the subject 
was made comfortable and asked to relax. The 
subject was asked to wet the lips, pronounce the 
word “M” repeatedly, swallow and then relax. The 
distance between the two previously marked points 
was measured by a vernier calliper. Care was taken 
to avoid any reflex movement of the soft part of the 
chin. The process was repeated thrice so as to obtain 
three measurements. The mean of these 
measurements was then taken as the vertical 
dimension at rest.

The vertical dimension of occlusion was recorded by 
asking the subject to close in centric occlusion with 
the lips relaxed.

The inter-occlusal distance was obtained by 
subtracting the measurement of vertical dimension 
of occlusion from that of vertical dimension of rest.

The mean of three readings of inter-occlusal 
distance that was obtained at the end of three 
sittings was taken as the inter-occlusal distance for 
an individual.

1. RADIOGRAPHIC METHOD OF RECORDING 
I N T E R - O C C L U S A L  D I S T A N C E  B Y  
CEPHALOMETRIC RADIOGRAPHS:

Two cephalograms of each subject were 
taken, one in centric occlusion Fig 3 and 
another in physiologic rest position Fig 2 
after clinically recordings at both the 
instance.

The standardised profile roentgen graphic 
technique using a vertical counter balanced 
cephalostat and the X-ray equipment Fig 1 
was followed.

Each subject was instructed to close in centric 
occlusion and to relax. Immediately after this 
the cephalogram was taken.

After about ten minutes the second 
cephalogram was taken for each subject with 
the mandible in physiological rest position 
Fig 2. The orbital pointer was kept at the 
infra-orbital border to align Frankfort 
horizontal plane parallel to the floor. Each 
subject was asked to pronounce the word “M” 
repeatedly, swallow and then relax and not to 
move during exposure. All the exposed films 
w e r e  d e v e l o p e d  a n d  f i x e d  u n d e r  
standardised conditions to achieve 
uniformity in cephalograms. 

were traced in the usual standard manner 
on an illuminated tracing table on the 
acetate paper. For each cephalogram 
complete bony profile visible on the 
radiograph was traced along with the 
outlines of maxilla and mandible. Three 
tracings of each cephalogram were done 
at an interval of one week by only one 
operator using the 
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same standardised tracing technique. The 
mean reading of three sets of readings thus 
evaluated from three tracings of each 
cephalogram was finally taken into 
consideration.

1. METHOD OF RECORDING BODY HEIGHT:

The body height of each subject was with bare 
feet

OBSERVATIONS AND RESULTS:

Seventy six subjects consisting of 46 males and 30 
females were included in this study. The body 
heights of these subjects were in the range of 150cm. 
to 187.5cm. The subjects were divided into 8 groups 
with class interval of 5cm. The mean value of inter-
occlusal distance for each body height group was 
obtained.

By clinical method, the minimum and maximum 
inter-occlusal distances were found to be 0.8mm 
a n d  4 . 5 m m  r e s p e c t i v e l y .  W h e r e a s ,  
cephalometrically the minimum and maximum 
inter-occlusal distances were 0.4mm and 7.5mm 
respectively.

Table 1 shows that the minimum mean inter-
occlusal distance of 1.18mm. when recorded 
clinically was in the height group of 160cm. to 
165cm. whereas the maximum mean inter-occlusal 
distance of 3.25mm was in the height group of 
185cm. to 190cm. It is apparent from the table that 
the inter-occlusal distance is more or less in an 
ascending order with the increase in body height.

Table 2 shows that the minimum mean inter-
occlusal distance of 1.74mm while using 
cephalometric method was in the height group of 
155cm. to 160cm. whereas the maximum mean 
inter-occlusal distance of 3.80mm was in the height 
group of 180cm. to 185cm.

Hence it can be observed that the inter-occlusal 
distance shows an increasing tendency with the 
increase in body height.

Graph  R shows two regression lines 'AB' and 'CD' 
obtained from the clinical and cephalometric data 
respectively. Regression line 'CD' is above the 'AB' 
line which shows that expected values are higher in 
cephalometric method than the values of clinical 
method. 

These lines of regression sloping upward from left 
to right show that the body height and  inter-
occlusal distance are positively correlated.

TABLE-1

Showing different body height groups and their 

mean inter-occlusal distance obtained by clinical 

method.
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Groups body 
height in cm

 
Number of 
Subjects

Mean inter-
occlusal 
distance

150-155

 

06

 

1.21
155-160

 

11

 

1.50

160-165

 

12

 

1.18
165-170 12 1.85
170-175 08 2.04
175-180 07 2.75
180-185 10 2.91
185-190 10 3.25
Toral 76
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TABLE 2

Showing different body height groups and their 
mean inter-occlusal distance obtained by 
cephalometric method.

The observed values by clinical and cephalometric 
methods plotted on the graph by blue and black dots 
respectively are scattered near the regression lines 
confirm the same, i.e. positive partial correlation 
between body height and inter-occlusal distance.

DISCUSSION:

Inter-occlusal distance is one of the physiological 
norms which should be incorporated in cases of 
complete dentures, periodontal splints and bridges. 
Thus the knowledge of inter-occlusal distance 
becomes the blue print in oral rehabilitation 
program in dentulous patients and help in 
establishing vertical dimension of occlusion in 
edentulous patients. Many studies have been 
carried out in the past to investigate the possibility 
of correlating the inter-occlusal distance with the 
size of the nose, lip length, with the state of muscle 
relaxation, correlation between races and the body 
height.

The present study was carriedout to investigate the 
possibility that the inter-occlusal distance varies 
with the size of individual as indicated by the body 
height.

Inter-occlusal distance of each subject was 
measured clinically as well cephalometrically. The 
cephalometric study was used as it gives more exact 
and definite measurements because:

(1) The measurements are made on bony points,

(2) No manipulation of the face is required once 
the patient is adjusted to the cephlostat 
comfortably and,

(3) Concentration is placed on the patient and his 
state of rest rather than the measuring device.

Finding of this study reveals that the minimum and 
maximum inter-occlusal distance was found to be 
0.8mm to 4.5mm and 0.4mm to 7.5mm by clinical 
and cephalometric methods respectively. Thus a 
range of values of inter-occlusal distance was 
obtained in both the methods. The minimum mean 
inter-occlusal distance of 1.8mm recorded clinically 
was in the height group of 160cm. to 165cm. 
whereas the maximum mean inter-occlusal 
distance of 3.25mm was in the height group of 
185cm. to 190cm. which was the highest group in 
this study. It is apparent from this that the inter-
occlusal distance is more or less in an ascending 
order with the increase of body height. Similar 
results were obtained by the cephalometric method 
i.e. the inter-occlusal distance increases with the 
increase of body height as minimum mean inter-
occlusal distance of 1.75mm was in the height group 
of 155cm. to 160cm. and maximum mean inter-
occlusal distance of 3.80mm was in the height group 
of 180cm to 185cm.

The results obtained also showed that the inter-
occlusal distance measured cephalometrically had 
more values than the measurements made clinically. 
This was in accordance with the study made by 
Andres Ekfeldt et al, where an inter-occlusal 
distance recorded was by tooth reference Light 
emitting diode than by the chin reference light 
emitting diode.

It was further revealed that the cephalometric 
observations of inter-occlusal distance had a lesser 
scatter to the estimated value on the regression line 
in comparison to that of scatter by clinical method. 
This indicates that the cephalometric method gives 
more consistent results and can be said to be more 
reliable than the clinical method. One observation is 
yet pertinent here that the irrespective of the 
methods used the inter-occlusal distance was found 
to be in an increasing order with the increase of 
body height. It is evident that from the forgoing 
discussion that a positive correlation does exist 
between body height and inter-occlusal distance. If 
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Groups body 
height in cm

 

Number of 
subjects

Mean Inter-
occlusal 
distance

150-155

 

06

 

1.78
155-160

 

11

 

1.74
160-165

 

12

 

1.94
165-170 12 2.52
170-175 08 2.41
175-180 07 3.08
180-185 10 3.80
185-190 10 3.45
Total 76
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confirmed by further studies, this will be an 
additional inter-occlusal distance variable to be 
considered together with others such as state of 
dentition, degree of muscle relaxation, age etc. 

But with a little skill and practice on the part of the 
operator would make it possible to use the clinical 
method to obtain inter-occlusal distance precisely 
and accurately.

SUMMARY AND CONCLUSSION:

In this study the inter-occlusal distance was studied 
clinically and by cephalometric method who had 
natural dentition and normal occlusion. For each 
subject three readings were made by clinincal 
methodand two cephalograms, first in centric 
occlusion and second at rest position of mandible 
were taken. Three tracings of either cephalogram 
were made and inter-occlusal distance was 
obtained in each subject by using various landmarks 
from two cephalometric tracings of each individual.

The height of each subject was measured barefoot 
after the completion of cephalograms and clinical 
readings to rule out the observer bias.

The value of inter-occlusal distance obtained by 
clinical as well cephalometric methods was 
subjected to statistical analysis using correlation 
coefficient and regression coefficient.

From results obtained, the following conclusions 
were drawn:

1. The inter-occlusal distance varies in all 
subjects giving a range irrespective of the 
method used.

2. The inter-occlusal distance measured 
cephalometrically gives higher value than 
that measured clinically.

3. Positive correlation exists between the height 
of the individual and the inter-occlusal 
d i s t a n c e  m e a s u r e d  c l i n i c a l l y  a n d  
cephalometrically.

4. Cephalometric technique gives a more 
accurate measurement of inter-occlusal 
distance.

5. But clinical method can be used as a reliable 
guide in assessing the inter-occlusal distance
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