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Abstract 
   Maximal bite force (MBF) is the utmost force obtainable within the mouth using muscles of mastication .The 

purpose behind current research was to analyze the link between MBF & body properties (namely age, height, 

weight, Facial height, Facial Width, and Body Mass Index [BMI]) amongst females.  

Dental students & patients attending the Dentistry College \ Al Anbar University & at my private Clinic at AL 

Ramadi City 49 females fulfilling the inclusion criteria and included in this study. The sample classified according 

to the facial types into long, normal & short face. For Each participant the name, age, Body height, Body weight, the 

maximum bite force (M.B.F) were Measured. The Facial type determination was done Directly (Anthropometry).    

The descriptive statistics for all variable in different facial types had been measured. Short face and then the normal 

face had the largest bite force value whereas the long face had the smallest MBF value. ANOVA test revealed a very 

highly significant difference in Facial high, maximum bite force, while the Facial width showed a highly significant. 

The body mass index showed no significant differences among the three types of face. The Pearson’s Correlation of 

age showed positive correlation with height, facial width in long face, while in short face the height showed positive 

correlation with facial height, facial width. The weight appeared in positive correlation with the Body Mass Index in 

all facial types, and with facial width in short face only. The Facial height demonstrated positive correlation with the 

Facial width in all facial types. Lastly the MBF displayed Positive correlation with Body Mass Index in all facial 

type.  

   A mean M.B.F for the total sample ranges from 205 to 657 N. The largest value of bite force were in the short face 

and the smallest value in long face. There were Positive correlation of BMI with the Maximum Bite Force & with 

the weight in all facial types. 

 

Key Words: Body mass index, bite force, facial type. 

 

 الخلاصة
الغرض من ىذه الدراسة ىو تحميل . لمعضة ىي القوة القصوى التي يمكن الحصول عمييا في الفم مع مساعدة من العضلات الماضغ القوة القصوى  

بين ( ارتفاع، عرض الوجو، مؤشر كتمة الجسم، و قوة عضة القصوى، الطول، الوزن، و الوجو العمر)العلاقة بين قوة العظة القصوى وخواص الجسم 
الى عيادتي الخاصة في مدينة الرمادي حققوا ى من طلاب ومرضى حضروا الى كمية طب الأسنان جامعة الأنبار وانث 49الدراسة  هت ىذنضمت. الإناث
مر، الطول الجسم، وزن الاسم، الع تم اخذ. الوجو وجو قصيرة، العادي والطويل فيا وفقا لأنواعالعينة تم تصني. الانتقاء وضموا الى ىذه الدراسة معايير

 (.الأنثروبومترية)وقد تم تحديد نوع الوجو مباشرة . لكل مشارك قياس أقصى قوة عضةالجسم، و
، وكانت اصغرىا ، ثم وجو طبيعي في الوجو القصير وكانت أكبر قيمة قوة عضة. تمت إحصاءات وصفية لجميع المتغيرات في أنماط الوجو المختمفة 

مؤشر كتمة . أظير اختبار أنوفا فرق كبير جدا جدا في طول الوجو وقوة العظة القصوى، في حين أظير عرض الوجو فرق كبير . في الوجو الطويل
تفاع وعرض الوجو في  الاربين العمر و ارتباط بيرسون أظير علاقة طردية. الجسم أظير عدم وجد فروق ذات دلالة إحصائية بين أنماط الوجو الثلاثة
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الوزن اظير علاقة طردية مع مؤشر كتمة الجسم في جميع  .، في حين الوجوه القصيرة الطول اظير علاقو ايجابيو مع طول الوجو وعرضوالوجو الطويل
وأخيرا أظيرت القوة . ارتفاع الوجو اظير علاقة إيجابية مع عرض الوجو في جميع أنماط الوجو  .في الوجوه القصيرة فقطأنواع الوجو ،ومع عرض الوجو 

ن وكانت أكبر  657-205متوسط أقصى قوة عضة لإجمالي العينة يتراوح   .لمعضة ارتباط إيجابي مع مؤشر كتمة الجسم في كل نوع الوجو القصوى
مع كتمة الجسم مع قوة عضة القصوى و كان ىناك ارتباط ايجابي من مؤشر .و أصغرىا قيمة في الوجو الطويلقيمة من قوة عضة في الوجوه القصير 

 .جميع أنواع الوجوالوزن في 
 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

Introduction 

ite force is the force produced by the 

muscles of mastication when the upper 

jaw & and lower jaw teeth meet in the 

course of biting or chewing. Bite force is the 

consequential of overall forces performing on 

separate teeth due to several masticatory 

system elements [1]. 

          Bite force can be separated in two key 

groups coming under physical or pathological 

aspect. There are further categories of 

physiological force into 3 dissimilar 

subdivisions rendering their positions; 

anterior, posterior and general (casing the 

whole arch) portion of arch [2]. 

         Maximal bite force (M.B.F) is the utmost 

force obtainable within the mouth using 

muscles of mastication [3]. For many reasons 

calculations of maximum voluntary bite force 

(MVBF) has been utilized in dental studies, 

these include: to comprehend the fundamental 

mechanisms of chewing [4, 5], to assess the 

jaw muscles physiognomies [6,7], to examine 

the influences on occlusal forces by the 

diverse physical aspects such as height, 

gender, weight and age [8,9], and to make 

available values of reference for prosthetic 

instruments mechanic researches [10]. 

          There exists an argument that there 

could be two chief elements that avert subjects 

from producing complete maximum bite 

forces when biting on solid surfaces using full 

potential of their jaw occlusion muscles. First, 

the hesitation & fear of damaging teeth edges 

& tips and tooth repairs [6, 11]. Secondly, the 

possible negative modulation initiation of jaw 

occlusal muscle movement and hence biting 

forces stimulated by sensory receptors 

activation inside the periodontium, and the 

probable deterrence of a major +ive 

modulation of jaw occlusal muscle movement 

and therefore chewing forces also activated by 

such receptors [12, 13, 14]. 

  Moreover, including physical characteristics,, 

the bite force measurements are open to 

disparities in relation to the experimental 

methods, for example numerous recording 

instrument and strategy [15], the extent of 

subjects/participants cooperation [16], the 

methods applied by the examiner throughout 

bite force recording [17], placement and pose 

of the head during bite force reading  process 

[18], the recording equipment placement 

within the dental arch, plus the extent of jaw 

parting during  accommodation of the bite 

force instrument [19, 20].  

          Numerous researches have recognized 

sex variances when measuring maximum bite 

force, with females having smaller bite force 

as compare to males (high MBF) [21,22]. 

Tallness and weightiness are also associated 

with maximum forces of bite [23, 24].  

          Numeral literature research studies 

considered lack of closing muscles power as a 

probable significant factor on degree of bite 

force in adults, teenagers and children [25-27]. 

          The inclusive propose behind this 

research was to investigate the connection 

amid maximum bite force among females and 

a few additional factors, viz. weightiness, age, 

height/tallness, Body Mass Index (BMI), 

Facial H height, Facial Breadth, and MBF. 

            There is no published studies covering 

sane objective as that of the present research 

of analyzing female‘s bite force. Most of the 

earlier researches have investigated the degree 

of bite force in relation to its connection with 

other factors, together with efficacy of muscles 

of mastication [23, 28]. 
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Materials and Methods 

          All participants were well informed of 

the aim, and methodology of current study 

while ensuring ethical approval for the 

research. Seventy three females dentistry 

students and  patients attending the Dentistry 

College\Al Anbar University and private 

Clinic at AL Ramadi City were screened and  

49 females that were selected as subjects for 

the study fulfilled the following standard: Iraqi 

peoples their age from 18-25 years, a clinically 

harmonious and symmetrical face without any 

congenital deformity or history of facial 

trauma. , Bilateral class I molars relation based 

on Angle's classification [29], without 

orthodontic appliances or with prior 

orthodontic treatment or orthognathic surgery 

history, no posterior cross bite or lacking back 

teeth except 3rd molar teeth [30], no big  

cavities or repairs or root canal filling in the 

permanent first molars, and not complains 

from tempro-mandibular joint problems. 

           Each participant was asked to sit in an 

upright position on a chair while they were 

questioned for their name, age, origin, 

documented systemic disease, dental history, 

habits and history of tempro-mandibular joint 

problems.  

       Extra oral examination was carried out 

and examination of tempromandibular joint 

was accomplished by pressing against and 

encircling both condylar heads simultaneously 

with the middle finger tips as the patient opens 

and closes her mouth [31].  

        Intraoral examination was done to ensure 

the patient is class I molars relation and well 

fitted to selection criteria considered in this 

study. 

          Heights of the subjects were measured 

in an upright position minus shoes by means 

of a height meter with an accuracy of 0.1 

centimeter while weight was noted in 

kilograms (kg) using personal scales to the 

accuracy of 0.1 kilograms. Calculations for 

BMI of each individual was also carried out.  

         Facial type determination was done 

Directly (Anthropometry) by seated The 

participant on a straight chair, looking 

frontward, and in an erect position, and then 

the soft tissue land marks nasion, Gnathion , 

Zygion were located by fingertip [32, 33, 34].        

         Measuring of the facial width (F.W) 

(interzygomatic distance) was measured by 

Spreading Caliper with the arms on the right 

and left zygion (zyg) [35]; facial height (F.H) 

(nasion-gnathion distance) was measured by 

Sliding Caliper. Where the fixed arm held on 

the gnathion (gn) and the movable or sliding 

arm to nasion (n) [36]. All The measurement 

were repeated several times to reduce possible 

error. All The measurements were taken to 

nearest 0.5 millimeter [37] figure 1. 

 
Figure 1: Facial dimensions. FWI: Intergonial 

width, FWB – bi-zygomatic facial width,AFH - 

anterior facial height. 
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The Facial Morphological Index (the ratio 

between anterior facial height and 

interzygomatic distance) was calculated 

directly from the face to determine the 

subject’s facial type as following: 

Euryprosopic (short face) 80-84.9; 

Mesoprosopic (normal face) 85-89.9; and 

Leptoprosopic (long face): with the facial 

index 90-94.9 [38, 39]. 

          The maximum bite force of each 

participant was measured as they sat 

comfortably on a chair resting both hands and 

back while her feet touching the ground easily. 

A moveable occlusal force gauge (GM10; 

Nagano Keiki, Tokyo, Japan, with this 

specifications: Size: 195 (L) x 29 (W) x 18 (H) 

mm.), Weight: 70grams, Force range: 0 – 1000 

N, Accuracy: ±1 N, was utilized to measure 

M.B.F digits having a digital display screen. 

The instrument was made up of vinly material 

biting portion covered by a disposable plastic 

tube. Plus it also contained a hydraulic 

pressure gauge. Instrument tube was used for 

one measurement at a time. After each 

reading, the device was cleaning using alcohol 

dipped clothe. In the 1st molar area the 

measurements were recorded bilaterally on 

both the right & left jaw sides. In between the 

first molars of the participant, the occlusal 

force gauge was placed & secured by subject’s 

teeth while from bottom weight of the 

transducer (Figure 1) was supported by the 

operator’s hands 

          After the placement the participant was 

then requested to close the jaw quickly & bite 

on the transducer with maximum force 

potential. Using the display maximum bite 

force value was read & noted and then 

transducer was taken out from the mouth of 

the participant. Force limiting factor was 

determined using four questions answered by 

the participant at that time. These included, 

dental discomfort or pain in supportive tissues, 

ache in joint of temporomandibular bone, 

muscular aching, or absence of extra force. For 

the M.B.F measurement of other side same 

procedure was repeated after two to three 

minutes gap [40] and the utmost value of the 

two sides was deliberated. If a bite force value 

was dissimilar compared with  others or the 

tube displaced during force application, the 

procedure was tried again. 
 

Statistical Analysis 

    Data analysis was performed employing the 

Statistical Package for Social Science version 

22 (SPSS Inc.®, Chicago, Illinois, USA). 

Tables are used to display descriptive data. 

ANOVA test and Pearson’s correlation test 

were used to link and correlate different 

variables with MBF. 

 

 
Figure 2: Occlusal force meter. 

 

Results and Discussion: 

        In the current study sample consisted of 

females of age 18-25 years old so that impact 

of any lasting skeletal growth can be 

minimized [41] as mostly the age for 

completion of facial growth is 16-17 years & 

for that of facial pattern maintenance of the 

very facial growth is till 25 years of age [42]. 

        Based on Angle’s classification all of the 

study subjects were bilateral class I molar 

relation, since there exists a great significant 

dissimilarity in the mean findings of M.B.F 

amid the different groups of dental muscles of 

closing [43]. 

        The sample was classified according to 

the types of faces; short, normal and long as 

they vary particularly in the vertical 

relationships [44]. The criteria used to classify 

the subjects into dissimilar facial categories 

are founded on comparison between the scores 

of facial index. 
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        To assess the dimensional variations of 

face’s soft tissues with direct measurements, 

anthropometry is the simplest method. It is a 

preferred method because it doesn’t require 

complex tools rather it operates on 

information, practices, and training for the 

proficiency of this method [34]. 

          The BMI has been examined in prior 

studies to identify effect of body physique on 

bite force and by using  weight/height2, it can 

easily be calculated [45-47]. 

           Maximum bite force (M.B.F) can be 

labelled as the capability of the lower jaw 

boosting muscles to produce lower teeth 

highest possible pressure towards maxillary 

teeth, under favorable circumstances [48].  

         In the preceding studies an extensive bite 

force disparity has been measured &reported. 

The reason for such disparity could be the use 

of diverse subjects & dissimilar instruments. 

Furthermore bite force values are also 

influenced by various physiognomies like sex, 

weight, height and dental state [39, 49, 50].  

          The statistics of description (mean; 

standard deviation (S.D.); minimum; 

maximum) for different measurements in 

different facial patterns (short, normal, &long 

faces) had been measured. 

          In different facial patterns the mean 

values of (age and body mass index) were 

higher in short face (mean22.81, SD2.3; 

mean25.26, SD3.62) followed by long face 

(mean22.27, SD2.6; mean25.25, SD2.26) 

and then normal face (mean21.83, SD2.53; 

mean25.21, SD3.1) respectively, while the 

mean values of (height, weight and Facial 

width and Maximum bite force) were higher in 

short face (mean163.5, SD4; mean67.63, 

SD10.52; mean131.5, SD4.57; 

mean529.75, SD78.07) followed by normal 

face (mean162.17, SD3.6; mean66.28, 

SD8.27; mean127.25, SD6.14; 

mean370.56, SD72.07) and then long face 

(mean161.6, SD5.24; mean65.93, 

SD6.57; mean125, SD5.87; mean307.93, 

SD82.6) respectively and finally the mean 

values of (Facial high) was higher in long face 

(mean116.23, SD4.61) then normal face 

(mean112, SD4.97)  and followed by short 

face (mean109.25, SD3.46). 

      Our study revealed the mean M.B.F for the 

entire sample ranges from 205 to 657 N, which 

comes in disagrees with [39, 49,51]. 

      When bite forces of different facial types 

were compared, the results revealed that the 

person with short face showed the largest 

value of bite force followed by normal face 

and then long face which was the smallest. 

This difference comes in accordance with Abu 

Alhaija et al. who found that maximum bite 

force significantly varied among participants 

with dissimilar vertical facial shapes and 

dimensions [42]. The short face type had the 

highest maximum bite force, the long-face 

type the lowest maximum bite force, and the 

normal face type had a medium maximum bite 

force value between the two other type .This 

alteration in maximum bite force is in 

accordance with several authors [52-57] and 

the reasons behind these differences might be: 

1- Difference in proportions of the chewing 

muscles (muscle thickness, cross section and 

total volume). 

2- Difference of jaw muscles shape and form; 

jaw build or muscle fibers sizes & their 

arrangements. 

3- Difference in craniofacial morphology. 

Long face adults have lesser bite force as 

compare to those with rectangular craniofacial 

forms 

4- Difference in the body weight and body 

height. 

5- The difference in the degree of the jaw 

opening. 

6- Difference in eating habits (previous study 

described developed bite forces amid rural 

adolescences with habits of harder chewing ) 

tables1&2. 
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Table 1: Descriptive statistic for total sample. 

Variable Total (No.49) 

Mean S.D Mini Maxi 

Age 22.29 2.47 18 25 

height 162.43 4.26 152 171 

weight 66.61 8.48 49 85 

FH 112.4 5.16 103.5 123.5 

FW 127.95 6.08 113 140.5 

M.B.F 403.37 119.62 205 657 

B.W.I 25.24 3 20.07 31.6 

F.H=Facial height, F.W=Facial Width, B.M.I=Body Mass Index, M.B.F=Maximum Bite Force, S.D=Standard 

deviation, Mini=Minimum, Maxi=Maximum. 

 

 

Table 2: Descriptive statistic for different facial type 

Variable Short face (No.16) Normal Face (No.18) Long Face (No.15) 

Mean S.D Mini Maxi Mean S.D Maxi Mini Mean S.D Maxi Mini 

Age 22.81 2.3 19 25 21.83 2.53 25 18 22.27 2.6 25 18 

height 163.5 4 154 170 162.17 3.6 170 157 161.6 5.2

4 

171 152 

weight 67.63 10.52 49 85 66.28 8.27 81 53 65.93 6.5

7 

78 58 

FH 109.25 3.46 154 115.5 112 4.97 121.

5 

103.

5 

116.2

3 

4.6

1 

123.

5 

107 

FW 131.5 4.57 126 140.5 127.25 6.14 139.

5 

119 125 5.8

7 

133.

5 

113 

M.B.F 529.75 78.07 407 657 370.56 72.0

7 

562 272 307.9

3 

82.

6 

467 205 

B.W.I 25.26 3.62 31.6 20.07 25.21 3.1 31.2

5 

21.0

8 

25.25 2.2

6 

29.6

9 

21.3 

F.H=Facial height, F.W=Facial Width, B.M.I=Body Mass Index, M.B.F=Maximum Bite Force, S.D=Standard 

deviation, Mini=Minimum, Maxxi=Maximum. 

 

       A comparison of facial high, facial 

width, maximum bite force, and body mass 

index between the different facial type 

patterns was done by using ANOVA test 

and a comparison between each two facial 

type patterns was done by using LSD. 

       One way analysis of variance 

(ANOVA) among the three facial patterns 

showed a very highly significant difference 

in Facial high, & maximum bite force 

(F9.8, P0.000; F34.4, P0.000) 

respectively followed by the Facial width 

which showed a highly significant (F5.5, 

P0.007), while the body mass index 

showed no significant differences (F0.001, 

P0.999) among the three facial patterns. 

          Then the least significant difference 

(LSD) test was done to liken amid each two 

facial type, and displayed that there existed 

very exceedingly significant variance in 

Facial high among short – long face 

(P000), while between normal-long face 

revealed an extremely significant difference 

(P0.009).  

          In addition to that, there was a very 

highly significant difference in maximum 

bite face amid short – normal, & short – 

long (P000), however the facial width 

showed a significant difference between 

short – long face (P0.002). 

          There was extremely significant 

difference between maximum bite force & 

different facial type. This difference comes 
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in accordance with Abu Alhaija et al. who 

found that maximum bite force significantly 

varied among participants with diverse 

vertical face forms [42]. The highest M.B.F 

was observed in short face kind, while the 

lowest M.B.F was seen in kind of long face , 

& the normal kind of face had a medium 

maximum bite force value between the two 

other type. This difference in M.B.F is in 

harmony with several studies [58-60]; table 

3. 

 

 
Table 3: Comparison among the different facial types. 

 

 

Variable 

ANOVA test 

 

Significant level between Each two facial type (LSD) 

d.f.  = 2 Short - Normal Short - Long Normal - Long 

F-Value P-Value Mean diff P-Value Mean diff P-Value Mean diff P-Value 

FH 9.8 0.000*** 2.75 0.076 -6.98 0.000*** -4.23 0.009** 

FW 5.5 0.007** 4.25 0.032 6.5 0.002** 2.25 0.225 

M.B.F 34.4 0.000*** 159.19 0.000*** 221.82 0.000*** 62.62 0.025 

B.W.I 0.001 0.999 0.05 0.960 0.009 0.993 -0.04 0.968 

F.H=Facial height, F.W=Facial Width, B.M.I=Body Mass Index, M.B.F=Maximum Bite Force,  P > 0.05 Non-

significant, 0.05 ≥ P > 0.01 * Significant, 0.01 ≥ P > 0.001 ** highly significant, P ≤ 0.001 *** Very highly 

significant 

 

 

The Pearson’s Correlation of (age, Height, 

Weight, facial high, facial width, maximum 

bite force, & body mass index) with each 

other in different facial type patterns 

revealed Only in long face there were 

positive correlation between the age with 

height and facial width, while the height 

showed positive correlation with facial 

height and facial width in short face where 

this in disagree with the finding of several 

authors [17, 20, 61, 62]. 

      In addition to that, the weight appeared 

in positive correlation with the Body Mass 

Index in all facial types, and with facial 

width in short face only, however the Facial 

height demonstrated positive correlation 

with the Facial width in all facial patterns. 

       Finally the Maximum Bite Force 

showed Positive correlation with BMI in all 

facial Patterns The current results are similar 

to the results of Abu Alhaija and his 

colleagues, detailed that high BMI values (r 

= 0.265, p= 0.032) were linked to a 

significant upsurge of bite force values in 

their sample of sixty adult subjects [42]. 

Likewise, Lemos et al. testified a related 

positive correlation amid BMI and bite force 

[23]. 

In contrast, Koc et al. showed via 34 adult 

sample that BMI variable has no significant 

link with bite force [43]. Likewise, a non-

significant association of BMI with bite 

force was also reported by Mountain using 

children sample [41]; table 4. 
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  Table 4: The Pearson’s Correlation of different variables with each other in different facial patterns. 

 

Facial types Variables  B.M.I M.B.F F.W F.H Weight Height 

 

 

 

 

 

 

Short Face 

Age r 0.13 0.003 0.46 0.49 0.25 0.48 

P-Value 0.63 0.99 0.07 0.06 0.35 0.06 

Height r 0.14 0.08 0.6 0.68 0.4 \ 

P-Value 0.61 0.78 0.015* 0.004** 0.12 \ 

weight r 0.96 0.02 0.54 0.22 \ \ 

P-Value 0.000*** 0.94 0.03 0.42 \ \ 

F.H r 0.02 -0.1 0.87 \ \ \ 

P-Value 0.94 0.72 0.000*** \ \ \ 

F.W r 0.39 -0.06 \ \ \ \ 

P-Value 0.13 0.83 \ \ \ \ 

M.B.F r -0.56 \ \ \ \ \ 

P-Value 0.02** \ \ \ \ \ 

 

 

 

 

 

Normal 

Face 

Age r 0.36 0.24 0.07 0.06 0.37 0.04 

P-Value 0.15 0.33 0.76 0.81 0.13 0.87 

Height r -0.14 -0.004 0.2 0.31 0.21 \ 

P-Value 0.59 0.74 0.43 0.21 0.41 \ 

weight r 0.94 0.31 0.19 0.13 \ \ 

P-Value 0.000*** 0.2 0.45 0.62 \ \ 

F.H r 0.01  0.97 \ \ \ 

P-Value 0.98 0.76 0.000*** \ \ \ 

F.W r 0.11 -.05 \ \ \ \ 

P-Value 0.66 0.84 \ \ \ \ 

M.B.F r 0.52 \ \ \ \ \ 

P-Value 0.03* \ \ \ \ \ 

 

 

 

 

 

 

Long Face 

Age r 0.038 -0.13 0.53 0.46 -0.31 -0.52 

P-Value 0.89 0.44 0.04* 0.09 0.27 0.046* 

Height r -0.22 -0.3 -0.12 -0.2 0.45 \ 

P-Value 0.44 0.29 0.71 0.48 0.09 \ 

weight r 0.77 0.5 -0.06 -0.1 \ \ 

P-Value 0.001*** 0.058 0.84 0.72 \ \ 

F.H r 0.02 -0.26 0.92 \ \ \ 

P-Value 0.95 0.35 0.000*** \ \ \ 

F.W r 0.01 -0.38 \ \ \ \ 

P-Value 0.97 0.17 \ \ \ \ 

M.B.F r 0.75 \ \ \ \ \ 

P-Value 0.001** \ \ \ \ \ 

F.H=Facial height, F.W=Facial Width, B.M.I=Body Mass Index, M.B.F=Maximum Bite Force, P > 0.05 Non-

significant, 0.05 ≥ P > 0.01 * Significant, 0.01 ≥ P > 0.001 ** highly significant, P ≤ 0.001 *** Very highly 

significant 

 

Conclusion 

      A mean maximum bite force (MBF) 

for the over-all sample series from 205 to 

657 N. The highest value of bite force 

were in the short face moving on to 

normal face & then long face which was 

the smallest. Facial high, and maximum 

bite force showed a very highly significant 

difference, but the Facial width showed a 

highly significant among the three facial 

patterns. The body mass index showed no 

significant differences. The Body Mass 

Index showed Positive correlation with 

the MBF and the weight in all facial 

patterns. 
 

References 
1- Dattatraya Parle, Dhairyasheel Desai, Ankita 

Bansal: Estimation of Individual Bite Force 
during Normal Occlusion using FEA: 2013, 
India Altair technology conference. 

2- Nankali A. Strength Properties Investigation of 
the hard tissue of the teeth root. Ukrainian 
Medical Young Scientists J 2002; 3-4: 74–76. 

3- Ahlberg JP, Kovero OA, Hurmerinta KA, Zepa I, 
Nissinen MJ, Könönen MH. Maximal bite 



Abdulhammed M. Kh.              MJB-2017 

177 
 

force and its association with signs and 
symptoms of TMD, occlusion, and body mass 
index in a cohort of young adults. Cranio. 
2003 Oct; 21(4):248-52. 

4- BATES, J. F.,STAFFORD, G. D. & HARRISON, A. 
1975. Masticatory function: a review of the 
literature. (II) Speed of movement of the 
mandible, rate of chewing and forces 
developed in chewing. Journal of Oral 
Rehabilitation, 2, 349-361. 

5- BAKKE, M. 2006. Bite Force and Occlusion. 
Seminars in Orthodontics, 12, 120-126. 

6- LYONS, M. F.,CADDEN, S. W.,BAXENDALE, R. H. 
& YEMM, R. 1996. Twitch interpolation in the 
assessment of the maximum force-generating 
capacity of the jaw-closing muscles in man. 
Archives of Oral Biology, 41, 1161-1168. 

7- TORTOPIDIS, D.,LYONS, M. F. & BAXENDALE, R. 
H. 1999. Bite force, endurance and masseter 
muscle fatigue in healthy edentulous subjects 
and those with TMD. Journal of Oral 
Rehabilitation, 26, 321-328. 

8- KILIARIDIS S,KJELLBERG H,WENNEBERG B, 
ENGSTRÖM C. The relationship between 
maximal bite force, bite force endurance, and 
facial morphology during growth. A cross-
sectional study. Acta Odontologica 
Scandinavica, 1993; 51, 323-331. 

9- BRAUN S, BANTLEON HP, HNAT WP., 
FREUDENTHALER JW, MARCOTTE MR. 
JOHNSON BE. A study of bite force, part 1: 
Relationship to various physical 
characteristics. Angle orthodontist, 1995; 65: 
367- 372. 

10- ŞAHIN S., ÇEHRELI MC, YALÇIN E. The 
influence of functional forces on the 
biomechanics of implant-supported 
prostheses -Rev J Dent, 2002; 30, 271-282. 

11- FERNANDES, C. P.,GLANTZ, P. O. J.,SVENSSON, 
S. A. & BERGMARK, A. 2003. A novel sensor 
for bite force determinations. Dental 
Materials, 19, 118- 126. 

12- VAN DER GLAS, H. W.,DE LAAT, A. & VAN 
STEENBERGHE, D. 1985. Oral pressure 
receptors mediate a series of inhibitory and 
excitatory periods in the masseteric 
poststimulus EMG complex following tapping 
of a tooth in man. Brain Research, 337, 117-
125. 

13- PAPHANGKORAKIT, J. & OSBORN, J. W. 1998. 
Effects on human maximum bite force of 
biting on a softer or harder object. Archives 
of Oral Biology, 43, 833-839. 

14- SERRA, C. M. & MANNS, A. E. 2013. Bite force 
measurements with hard and soft bite 
surfaces. Journal of Oral Rehabilitation, 40, 
563-568. 

15- KOC D., A. DOGAN,  B. BEK. Bite force and 
influential factors on bite force 
measurements: A Literature Review. Eur J 
Dentistry 2010; 4:223-232. 

16- HAGBERG C. Assessment of bite force: a 
review. J Craniomandibular Disord: Oral & 
Facial pain, 1987; 1:162-169. 

17- MOUNTAIN, G, D. WOOD, J. TOUMBA. 2011. 
Bite force measurements in children with 
primary dentition. International journal of 
paediatric dentistry, 21, pp. 112-118. 

18- HELLSING, E., and C. HAGBERG. Changes in 
maximum bite force related to extension of 
the head. Eur J Orthodontics, 1990; 12: 148-
153. 

19- BAKKE, M., B. HOLM, B.L. JENSEN, L. MICHLER, 
E. MOLLER. 1990. Unilateral isometric bite 
force in 8-68-year-old women and men 
related to occlusal forces. Scandinavian 
Journal of Dental Research, 98, pp. 149-158. 

20- BRAUN S, WP. HNAT , JW. FREUDENTHALER, 
MR. MARCOTTE, K. HONIGLE, BE. JOHNSON. 
A study of maximum bite force during growth 
and development. Angle Orthodontist 1996; 
66:261-264. 

21- FERRARIO, V.F., C. SFORZA, G. ZANOTTI, and 
G.M. TARTAGILIA. 2004. Maximal bite force in 
healthy young adults as predicted by surface 
electromyography. J Dent, 32:451-457. 

22- USUI, T., S. UEMATSU, H. KANEGAE, T. 
MORIMOTO, and S. KURIHARA. 2007. Change 
in maximum occlusal force in association with 
maxillofacial growth. Orthodontic and 
Craniofacial Research, 10:226-234. 

23- LEMOS, AD., FR. GAMBARELI, MD. SERRA, RL. 
POCZTARUK, MB. GAVIAO. Chewing 
performance and bite force in children. Braz J 
Oral Sci, 2006; 5:1101-1108. 

24- CASTELO, P.M., M.B. GAVIAO, L.J. PEREIRA, 
and L.R. BONJARDIM. 2007. Masticatory 
muscle thickness, bite force, and occlusal 
contacts in young children with unilateral 
posterior crossbite. European Journal of 
Orthodontics, 29, pp.149-156. 

25- GAVIAO, M.B., V. G. RAYMUNDO, A.M. 
RENTES. 2007. Masticatory performance and 
bite force in children with primary dentition. 
Brazilian Oral Research, 21, pp. 146-152. 



Abdulhammed M. Kh.              MJB-2017 

178 
 

26- SU, C.M., Y.H. YANG, and T.Y. HSIEH. 2009. 
Relationship between oral status and 
maximum bite force in preschool children. 
Journal of Dental Sciences, 4, pp. 32-39. 

27- ANDERSEN, M.K., and L. SONNESEN. 2012. 
Risk factors for low molar bite force in adult 
orthodontic patients. Eur J Orthodontics, Doi: 
10.1093/ejo/cjs003. 

28- TORO, A., P.H. BUSCHANG, G. 
THROCKMORTON , and S. ROLDAN. 2006. 
Masticatory performance in children and 
adolescents with Class I and II malocclusions. 
European Journal of Orthodontics, 28, pp. 
112-119. 

29- Angle EH. Classification of malocclusion. Dent 
Cosmos, 1899; 41(4): 248-64. 

30- Swierernga D, Oeserle LJ, Messersmith ML. 
Cephalometric values for adults Mexican. Am 
J Orthod Dentofac Orthop 1994; 106 (2): 146-
55. 

31- Gray RJ, Davis SJ, Quayle AA. BDJ clinical guide 
series; clinical guide for temporomandibular 
disorders. BDJ Brit J Assoc 2003; p 9-30. 

32- Rakosi T. An atlas and manual of 
cephalometric radiography. Wolf Medical 
Publication. Great Britain. 2nd Ed, 1982. 

33- El-Hussuna A. Statistical variation of three 
dimensional face models. A Master Thesis, 
Multimedia Technologies, IT-University of 
Copenhagen 2003. 

34- Bishara SE, Jacobsen JR, Jorgensen GJ. 
Changes in facial dimensions. Am. J Ortho. 
Dentofac. Orthop. 1995; 108:389-393. 

35- Bishara SE, Jacobsen JR, Jorgensen GJ. 
Changes in facial dimensions. Am. J. Ortho. 
Dentofac. Orthop. 1995; 108:389-393. 

36-Ramadan OZ. Relation between photographic 
facial measurements and lower dental arch 
measurement in adult Jordanian males with 
class I normal occlusion. Master Thesis, 
College of Dentistry Mosul University-Iraq 
2000. 

37-Farkas LG. Anthropometry of the Head and 
Face, 2nd Ed. New York: Raven Press Ltd; 
1994. 

38- Jahanshahi M, Golalipour MJ, Heidari K. The 
effect of ethnicity on facial anthropometry in 
Northern Iran. Singapore Med J 2008; 49 (11): 
940. 

39- Heimer VM, Katz CR, Rosenblatt A. Non-
nutritive sucking habits, dental malocclusions, 
and facial morphology in Brazilian children: a 

longitudinal study. Eur J Oral Sci 2008; 
10:1093: 35:1-6. 

40- Varga S, Spalj S, Varga ML, Milosevic SA, 
Mestrovic S, Slaj M. Maximum voluntary 
molar bite force in subjects with normal 
occlusion. Eur J Orthodontics 2011; 33(4): 
427-433. 

41- Sinclair PM, Little RM. Dentofacial maturation 
of untreated normals. Am J Orthod 1985; 
88(2): 146–156. 

42- Jones ML, Oliver RG. Walter and Houston's 
orthodontic notes. 6th Ed. Reed Educational 
and Professional Publishing Ltd, 2000. 

43- Al- Saadi D K. Digitalized measurement of 
maximum bite force in Iraqi adult sample 
aged 18–25 years with different malocclusion 
groups. A master thesis, Department of 
Orthodontics, College of Dentistry, University 
of Baghdad, 2011. 

44- Behrents RG. Growth in the aging craniofacial 
skeleton: craniofacial growth series. Ann 
Arbor, University of Michigan 1985, p. 11-25. 

45- MOUNTAIN, G. 2008. Bite characteristics of 
children and the fidelity of testing methods as 
they apply to toy safety. Ph.D. thesis, 
University of Leeds. 

46- ABU ALHAIJA, ES, IA. AL ZO‘UBI, ME. AL 
ROUSAN, MM. HAMMAD. Maximum occlusal 
bite forces in Jordanian individuals with 
different dentofacial vertical skeletal 
patterns. Eur J Orthodont 2010;  32:71-77. 

47- KOC, D., A. DOGAN, and B. BEK. 2011. Effect of 
gender, facial dimensions, body mass index 
and type of functional occlusion on bite force. 
Journal of Applied Oral Science, 19(3), 
pp.274-279. 

48- CALDERON, P.S., E.M. KOGAWA, J.R.P. LAURIS, 
and P.C.R. CONTI. 2006. The influence of 
gender and bruxism on the human maximum 
bite force. Journal of Applied Oral Sciences, 
14, pp. 448-453. 

49- SASAKI K., AG. HANNAM, WW. WOOD. 
Relationships between the size, position, and 
angulation of human jaw muscles and 
unilateral first molar bite force. J Dental Res 
1989; 68:499-503. 

50- TORTOPIDIS, D., M.F. LYONS, R.H. BAXENDLE, 
and W.H. GILMOUR. The variability of bite 
force measurements between sessions, in 
different positions within the dental arch. J 
Oral Rehabilitation 1998;25: 681-686. 

51- Raadsheer MC, van Eijden TMG J, van Ginkel 
FC, Prahl-Andersen B. Contribution of Jaw 



Abdulhammed M. Kh.              MJB-2017 

179 
 

Muscle Size and Craniofacial Morphology to 
Human Bite Force Magnitude. J Dent Res 
1999; 78: 31. 

52- Waltimo A, Kononen M. Maximal bite force 
and its association with signs and symptoms 
of craniomandibular disorders in young 
Finnish non-patients. Acta Odontologica 
Scandinavica 1995; 53: 254-258. 

53- Braun S, HnatWP, Freudenthaler JW, Marcotte 
MR, Honigle K, Johnson BE. A study of 
maximum bite force during growth and 
development. Angle Orthod 1998; 4:261-264. 

54-Tuxen A, Bakke M, Pinholt E. Comparative data 
from young men and women on masseter 
muscle fibres, function and facial 
morphology. Arch Oral Biol 1999; 44:509-518. 

55-Kovero O, Hurmerinta K, Zepa I, Huggare J, 
Nissinen M, Kononen M. Maximal bite force 
and its associations with spinal posture and 
craniofacial morphology in young adults. Acta 
Odontologica Scandinavica 2002; 60:365-369. 

56-Al-Sam S S. Computerized measurement of 
maximum bite force in Iraqi adult sample 
aged 18-25 years with class I normal and 
malocclusion groups. A master thesis, 

Department of Orthodontics, Collage of 
Dentistry, University of Baghdad, 2004. 

57- Sonnesen L, Bakke M. molar bite force in 
relation to occlusion, craniofacial dimensions 
and head posture in pre orthodontic children. 
European Journal of Orthodontics 2005; 27: 
58-63. 

58- Throckmorton GS, Finn RA, Bell WH. 
Biomechanics of difference in lower facial 
height. Am J Orthod; 1980; (410-420). 

59-Proffit WR, Fields HW, Nixon WL. Occlusal 
forces in normal and long-face adults. J Dent 
Res 1983; 62: 566-570. 

60-Corruccini R S, Henderson A M, Kaul S S. Bite 
force variation related to occlusal variation in 
rural and urban Punjabis (North India). Arch 
Oral Biol, 1985; 30:65-69. 

61- KAMEGAI, T., T. TATSUKI, H. NAGANO, H. 
MITSUHASHI and J. KUMETA. 2005. A 
determination of bite force in northern 
Japanese children. European Journal of 
orthodontics, 27(1), pp. 53-70. 

62- OWAIS, A., M. SHAWEESH, E. ABU ALHAIJA. 
Maximum occlusal bite force for children in 
different dentition stages. Euro J 
Orthodontics, 2012; 19, doi: 10.1093.  

 

 


