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ABSTRACT
Background and Objectives: to many dental disciplines, especially oral and maxillofacial
surgeons to perform dental treatments and oral surgical procedures comfortably. This
study was conducted to estimate the degree of mouth opening and its correlation to sex,
age, height and weight.
Methods: The maximum mean mouth opening of 1262 Kurdish adult was measured using
a calibrated ruler, in addition to body height and weight. Student-t test was used to assess
the statistical difference between males and females and Pearson correlation coefficient to
assess the correlation between mouth opening and both body height and weight.
Results: The mean value of mouth opening was 50.56 mm for males and 48.46 mm for
females. The greatest mean mouth opening was noted in the age group of 16-24 and
decreased gradually with advanced age. A significant positive correlation was noted
between mouth opening and both body height and weight.
Conclusions: Mouth opening was higher in males than females in all age groups and
decreased gradually with advancing age. It was positively correlated with body height and
weight.
Key words: Mouth opening, body height, body weight.
of mandibular function is performed by
means of several diagnostic tests including
muscle and joint palpation, occclusal
evaluation and radiographic examination.
One of the elementary tests to evaluate
TMJ function is the measurement of the
range of motion during maximum mouth
opening and lateral protrusive movements;
limitation of these movements is
considered a sign of dysfunction 2, 3. The
maximum opening of the mouth can be
expressed either as interincisal distance or
as corrected interincisal distance, which is
determined by adding the amount of
vertical overlap between the upper and
lower incisors to the distance. The
methods for measuring the mandibular
movement are varied. Although most
investigators directly measured the length

INTRODUCTION:
The range of mouth opening is a significant
factor in the diagnosis of many clinical
conditions and can have implications in the
treatment of many maxillofacial disorders.
Limited mouth opening can be associated
with TMJ dysfunction syndrome,trauma,
neuromuscular disorders, odontogenic
infection, congenital and developmental
anomalies, and advanced malignancies. A
Known normal range of mouth opening is
necessary to enable the clinician to
conduct a thorough oral examination
conveniently. A reduction of mouth opening
may cause masticatory and social
difficulties for the patient and, clinically, a
reduction in mouth opening poses
problems for the dentist and the
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opening using a Boley gauge4, plastic
ruler5, caliber6.Others had used more
sophisticated opto-electrical instruments7, 8.
The number of fingers that can be
introduced between anterior teeth had also
been used to assess maximum mouth
opening9.
Landtwig 10 of Zurich stated that 36-38
mm interincisal distance is regarded as the
minimal limit for adults. According to
Posselt 11, the maximal opening capacity of
the normal mouth is between 50-60 mm.
Mandibular range of motion values are
influenced by numerous factors, including
joint and muscle structure conditions, facial
morphology, ethnicity, age, weight, gender,
and height 12-18. The purpose of this study
was to estimate the average maximum
mouth opening and range of mouth
opening in a representative sample of a
Kurdish adult population. The other aim
was to assess the association between
mouth opening and age, gender, body

opened. Such a distance was measured
twice for each subject and the mean of the
two values was noted. The measurements
were performed 5 minutes apart and were
taken before any dental treatment was
performed. Student-t test was used to
assess the statistical difference between
males and females and Pearson
correlation coefficient to assess the
correlation between mouth opening and
both body height and weight. Significant
level was considered at P≤ 0.05
RESULT:
Table 1 shows the range, mean and
standard deviation of mouth opening in
relation to age and sex. The mean value
and the range for males was 50.56 mm
(23.7-70.3mm) and for females, it was
48.46mm (19.8-68.4mm). The difference
was highly significant. The greatest mean
maximum mouth opening was recorded in
the age group of 16-24 years (53.7mm for
males and 52.3 mm for females). The
lowest mean maximum mouth opening was
recorded in the age group of 75-84 years
(42.3 mm for males and 39.0mm for
females.
Table 2, shows the mean maximum mouth
opening in relation to body weight. The
lowest mean (46.7 mm) was recorded in
the group of 40-50 Kg body weight. The
highest mean (52.4 mm) was recorded in
the range of 101-110 Kg body weight. A
highly significant correlation was found
between body weight and maximum mouth
opening (r=0.884). Figure (1)
Table 3 shows the mean maximum mouth
opening in relation to body height. The
lowest mean maximum mouth opening
(45.4mm) was recorded in the group of
1.50-1.55 m body height. The highest
mean maximum mouth opening (52.3) was
recorded in the group of 1.86-1.90 m body
height. A highly significant correlation was
found between body height and mean
maximum mouth opening (r=0.948). Figure
(2)

SUBJECTS AND METHODS:
weight and height.
The sample of this study were 1262 adult
Kurdish subjects, who were visiting the
dental clinics of the college of dentistry,
Hawler Medical University in the center of
Arbil city, Kurdistan region of Iraq. The
study extended from October 2008 to
March 2009.There were 628 male and 634
female with an age range of 16-85 years.
The inclusion criteria were: no history of
trauma to the face, temporomandibualr
joint symptoms, infection, congenital
anomalies in the maxillofacial region.
Subjects were also excluded from the study
if they were in orthodontic treatment, if they
had systemic disease such as rheumatoid
arthritis or osteoarthritis. All subjects had
their all incisors present and those with
fractured, crowned or attrition incisors were
not included. For all subjects maximum
mouth opening, as well as weight and
height were measured. A millimeter ruler
was used to measure the distance between
the incisal edges of the upper and lower
2
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Table 1: Normal maximum mouth opening by sex and age groups.
Age (years)

16-24
25-34
35-44
45-54
55-64
65-74
75-84
Total

Sex (no.)

Mouth opening (mm)

Mean ± SD

Minimum

Maximum

M(136)

36.3

70.3

53.7±6.3

F(118)

33.6

68.4

52.3±4.7

M(152)

34.7

62.8

51.2±7.2

F(176)

35.6

63.1

49.6±6.3

M(167)

31.9

60.9

49.6±5.5

F(112)

30.6

58.5

47.3±4.8

M(84)

30.7

60.2

50.5±5.9

F(103)

31.2

57.4

48.2±7.2

M(91)

29.6

57.4

48.7±4.2

F(59)

27.7

53.2

45.3±7.3

M(21)

26.6

58.1

44.2±3.6

F(32)

25.3

53.8

39.9±5.4

M(7)

23.7

55.3

42.3±2.9

F(4)
M(658)

19.8
23.7

51.6
70.3

39.0±4.1
50.5±5.8

F(604)

19.8

68.4

48.4±5.9

t-value

P-value

1.982

<0.05*

2.15

<0.05*

3.60

<0.001*

2.35

<0.05*

3.62

<0.001*

3.21

<0.01*

1.57

>0.05†

6.35

<0.001*

M=male, F=female, SD=standard deviation, * =significant, † =not significant

Table 2: Mouth opening by body weight.
Weight

(Kg)

Mouth opening

53

No. of

52

40-50

46.7

27

51-60

47.1

121

61-70

47.8

210

71-80

48.3

541

81-90

49.7

252

91-100

50.3

96

47

101-110

52.4

15

46

y = 0.0764x + 42.837
R2 = 0.7815

Mouth opening (mm)

51

50

49

48

45
20

30
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W eight (kg)

Figure 1: Linear correlation between
mouth opening and body weight.
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interincisal distance attained during active
opening by the subject. Although this
method has been criticized as it may
underestimate the vertical distance
traveled by the mandible in subjects with a
deep bite. Our opinion is that, what is
clinically important is the functional
opening of the mouth not the vertical
distance traveled by the mandible.
Measurement of interincisal distance is a
simple technique, but difficulties arise
when theincisors are absent, traumatized,
restored or incompletely erupted. In the
present study, traumatized, crowned,
restored, chipped or attrioned incisors were
considered as an exclusion criteria in
selecting patients for measuring mouth
opening. Many tools have been described
to measure the maximum interincisal
distance. It has been found that a ruler was
easier and more accurate than Willis
gauge or dividers that require a longer
measuring time that may leads to fatigue
causing less cooperation of the subject and
underestimating the mouth opening19.The
average maximum mouth opening in the
present study was 50.56mm for males and
48.46mm for females. Our findings come in
accordance with many other previous
studies. Yao et al. 20 on a sample of 1442
adult ethnic Chinese in Taiwan reported an
average maximum interincisal distance of
49.10 mm (49.92 mm for males and 48.32
mm for females). Cox and Walker 21 on a
sample of 700 Nepalese adults found a
mean value of interincisal distance of
47.1mm. Lawaf and Azizi14 found that the
maximum mouth opening of 210 Iranian
subjects was 49.9 mm in the entire sample
(52.19 mm for men and 47.8 mm for
women). On the other hand, some studies
recorded a much less values for maximum
mouth opening. EL-Abdin et al. 22, on a
sample of 1158 Saudi subjects registered a
mean value of 48.19 mm for men and
44.05mm for women. In a sample of 21
adult Japanese females aged between 20
and 24 years, Fukui et al.8 found that the
maximum mouth opening was 41.1mm

Table 2: mouth opening by body height.

1.50-1.55

Mouth
opening
(mm)
45.4

156-1.60

46.3

112

161-1.65

47.7

164

1.66-1.70

47.9

302

1.71-1.75

48.2

462

1.76-1.80

49.6

152

1.81-1.85

50.1

22

1.86-1.90

52.3

8

Height (M)

No. of subjects

40

54

Mo uth op en in g (m m )

53
y = 16.919x + 19.571
R2 = 0.8985
52
51
50
49
48
47
46
45
44
1.4

1.5

1.6

1.7

1.8

1.9

2

Height (M)

Figure 2: Linear correlation between
DISCUSSION:
mouth opening and body height.
Assessment of mouth opening is part of a
routine functional assessment of the
temporomandibular joints. The methods of
measuring mouth opening described in the
literature are almost as numerous as the
studies carried out. In the present study
4
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-50.9 mm). Sawair et al. 16 conducted a
maximum mouth opening study on 496
Jordanian subjects and reported a
maximum mouth opening of 42.9 mm (45.3
mm in men and 41.5 mm in women). These
variations in the maximum mouth opening
between our study and previously
mentioned studies may be attributed to
racial differences and variation in facial
morphology as well as the difference in the
method of measuring mouth opening.
Maximum mouth opening was greater in
males than in females and also in young
age groups than in older populations. This
has been reported in many other
studies 1,16,21,22 . The sex difference in
maximum mouth opening may be
explained by the difference in the size of
the mandible and the whole skeleton
between males and females.13 By contrast,
joint mobility, in general is greater in
females than in males. Naeiji23 found the
angle of opening at the temporomandibular
joint to be increased in women. The
observation is in accordance with the
general finding of greater joint laxity in
women. This greater joint laxity may
explain why women report more
temporomandibualr symptoms than men. In
contrast to our study Abou-Altme et al. 24
found no gender significance in maximum
mouth opening. In the present study, the
mouth opening decreased gradually with
increasing age. It was 53.7mm for males
and 52.3mm for females in the age group
of 16-24 years, and diminished to 42.3mm
in males and 39.0mm for females in the
age group of 75-84 years. It has been
noted by other studies that maximum
mouth opening increases until adult age
and after adulthood, maximum mouth
opening decreases with age 1, 10, 12, 16, 20,
24
.Yao et al.20 estimated that for every 10
years, maximum mouth opening decreased
by about 1.4 mm in males and 0.9 mm in
females. The reason for this diminution of
mouth opening with aging may be related
to skeletal muscle atrophy, declining
strength, and physical frailty associated
with aging. A strong positive correlation

has been made by others who reported a
relationship between maximum moth
opening and body weight and height. 10, 16,
20, 22, 24
. In contrast to our findings,
Gallagher et al. 1 found no correlation
between mouth opening and stature.
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