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Title: An evaluation on occlusal relation and malocclusion in the incidence of temporomandibular disorders 
among Mashhad adolescents 
Authors: Madani AS. Assistant Professor*, Ajami B. Assistant Professor** 
Address: * Department of Fixed Prosthodontics, Faculty of Dentistry, Mashhad University of Medical 
Sciences 
** Department of Pedodontics, Faculty of Dentistry, Mashhad University of Medical Sciences 
Statement of Problem: In recent years, the prevalence of temporomandibular disorders among children and 
adolescents has increased, however, no study on the correlation between occlusal relations and 
temporomandibular disorders, in Mashhad adolescents, has been conducted yet. 
Purpose: The aim of this study was to survey the relationship between occlusal indices and 
temporomandibular disorders (TMD) among Mashhad adolescents, with the age range of 11-14 years old. 
Methods and Material: In this descriptive cross-sectional study, 1066 students (533 males and 533 females), 
age ranging from 11-14 years old (12.62±0.96 years), from seven Mashhad educational regions, were 
selected. Temporomandibular joints were thoroughly examined for all subjects. All occlusal indices including 
dentition system, angles classification, types of malooclusion such as cross-bite, deep-bite as well as types of 
lateral occlusion, premature contacts in lateral and protrusive movements were investigated. Data were 
analyzed statistically using, Chi-Square and logestic regression tests.  
Results: The prevalence of TMD was 23.5%. There was no significant relation between TMD and type of 
dentition, angles classification and type of occlusion in lateral movements, however, statistically significant 
relation was found between TMD and deep over bite (P<0.05). Premature contacts in lateral movements at 
balancing side were proved to be significant etiologic factors of TMD (P=0.003). 
Conclusion: In the present study, premature contacts at balancing side and secondary deepbite malocclusion 
were considered to be the most important etiologic factors of TMD. 
Key words: Temporomandibular disorders; Occlusion; Malocclusion 

Journal of Dentistry. Tehran University of Medical Sciences (Vol. 17; No2; 2004) 

����� 
�� 
� !	��:������ � 	
��� ����� �������� � ������ �� ��� ������� ���� � !
"� 	# !
$� ����%�# ��&'� (�"� )�*+�, �� 

	'+�-� .,� /&0� 1���� &*0� (*2 �������� 3�# �� � !
"� 3�� � �+�4�5�� 6#��� 7�$��� ����(�8 )� .
#�$:7�$��� �,�(# �# (:�; 	'+�-� <�� � �=�5�� )�*�"�2 �# �=�5��Temporomandibular Disorders (TMD) �������� �� 

�<�>?� @+>� :BCD� (
�� ��&� ����?+� :&*0�E�&*0� ��2�8 1�5D /��0��E��2�F��&�� /&�0��� E3�5� �=�5�� � .#�G ���(8 �24��H /�(� :IJKLIKL EMLNN 
�%���� :IJNOKMMEMLNN 

 [
 D

ow
nl

oa
de

d 
fr

om
 jd

m
.tu

m
s.

ac
.ir

 o
n 

20
24

-0
7-

23
 ]

 

                               1 / 9

https://jdm.tums.ac.ir/article-1-370-en.html


4��
#5�-3�  ��-$ 	 
�567 8�+ 9��:��% 
�56;��-�% ,
����% &�,3� )9�	%>?,9��05@,��A>BCB(

63

��, 	���� �# &*0� (*2NPENN&2 1���� <�, .
�%&�� '(&:�'-Q� ���R�� 	'+�-� 3�� �� ,NMJJ��� 4��H)LUU � (?8 LUU(
"� (��, W���� �#NPENN<�, )OJ/M±JY/NY

<�, (Z4��H 	���
�� [\��� 4�&��(� 	���'� ���� ��\ 	# �*�H ��� ������� ���� � &�&2 ]�^
�� &*0� (*2 Z��(8 �.���%�
�=�5�� )�*�"�2 ,_!� `���&�� B
?�, a�� ���2 )&�#Angle<�� a����` _�(� &���� �=�5�� .��# ,b�� .��# ,38� �=�5�� a���� � .��#

�8 � ��(\ .�(; �� _���4 )�*,�%� `��(\ ���(; ��&2 �,�(# ��(�� 3�� �� ���(�0 ./��� )���H )�*���4H 4� /���
,� �# �� 
t,Logestic Regression, Chi-squire.�(� ��(c )���H ��5d� ���� .

��)	* 	$:a��2 ����� TMD , a�%�� ��L/YU%��# ._!� a�� ���&�� B
?�, a�� 3�# )&�#Angle � ��(\ ���(; �� �=�5�� a�� �
����TMD ��'� )���H 7�$��� .2�&� ���� )��� .<�� a���� 3�# �� ��'� )���H 7�$��� `�=�5�� 3�# )���TMD �Deep Over Bite 

.2�� ����)ML/MP< .(�8 )�*,�%� .%, �� ��(\ ���(; �� _�Balancing��'� 7�$��� 4�(# �# )���TMD .2�� )MMU/M=P.( 
����� +��,:��D 3�(
%*� 	'+�-� 3�� �� ����� �� �TMD ���&�� _���4 _�%� `�,�(# ���� �+�%
;� ����D ���� �� ��%�# /�(� �� 

.%, ��Balancing<�� �H 4� g8 ��=�5��Deep Bite��# .

�-�( ���� 	$:<�� h�=�5�� h��� ������� ���� � !
"� �=�5�� 

�
#5�-3�  ��-$ 	 
�567 8�+ 9��:��% 
�56;��-�% 4� ,� 
����% &�,3)9�	%>?,9��05@,��A>BCB (

���.� 
� !
"� 	# !
$� ����%�# ��&'� (�"� )�*+�, ��

��� �������N.,� 	
��� ����� )N.(
�� ��Q�Qd� 	# !
#� a��2 i�=�+���&�8�TMD �� 

4� � (�j
� ���?# �������� � ������NM%��KM%/&2 Z����
 .,�)Y.(

	�� �\ �� 
2k� )��	,B
?�, �� �(�5%D � !
"�
.,� /&2 @�('� )�&'
� ��;!-R� �# /&��� .Costen �� 

<�,NOUP ���� � Z�� l�(\� �� 	� �� Bm!D 4� )��&'� 
3�+�� )� h��� ��(c nd# ���� ��# ��(%
� ��� �������
 �# �� /&��� B
?�, <��0���� � !
"� 7�$��� 	� ��# �?�

 � ��� ��0� Z�� )����� 1�&�,Costen�(� ��('� �� .
Shore <�, �� NOLO ���� )���&# 1�&�, o!-R� 

��%� ��('� �� ������� .Ash �Ram Fjord <�, �� 
NOIN �� ��� ������� ���� <��0���� � !
"� o!-R� 

� &���%� ��('�Bell <�, �� NOKY <!
"� o!-R� 
�!�0� 	# 6Q� 	� ��%� ��*�0�8 �� ��� ������� ��&d� 

1 TMD: Temporomandibular Disorders 

�%� /��2� ���� 	# /�(%� � !
"� ���%� ���2 	�5# �(�
�� /&��� B
?�, �(�5%D �# &2.� ��� ��2�F��&�� 	'���

 <�, �� ���(�H /&d
�NOKU ������� � !
"� o!-R� 
� !
"� ���%� (����# 	� ��� ��(c <�$c ���� �� ���

�� /&��� B
?�, <��0���� &2�#)U.(
TMD	, �# ���� � ���R )����� ��p�� ,

� ���(; 1���� 3�; l�(d�� � ��� ���(; �� .���&d�
�� q^0� ��� )���&R ��2.

4�(# .5D r
� � � �Q� ��TMD /&2 (�s �5��D&�t 
4� &����$D ����D 3�� 4� �"(# h.,� :

���������	�
 ����:/��H��"�� ���R 	# r5u� <�%D� 3�� 
�� [Qd� �(�k8 .� (
0�# ]��" <�\ �� ](^� )�*
�+�'� 3�

 ���R 	#Bruxism �Clenching�� (��C� &#�� .<�%D�
 ��&�� `�*��&�� �0��, ���(; ���2 	��4�� <��0�������8
 �� �&# 3
�(� ��(c � ��
0��� � .?2 �&��� `)��0�

�� 	��t (�4 1�?�� 3
2�� 	�� �� � r,����� )�*
�':� &2�#
)U.(

�����:�Q
?� ���&R �� ���R �� i� 	# B<�%
;� &����

 [
 D

ow
nl

oa
de

d 
fr

om
 jd

m
.tu

m
s.

ac
.ir

 o
n 

20
24

-0
7-

23
 ]

 

                               2 / 9

https://jdm.tums.ac.ir/article-1-370-en.html


��� ����� 	 
������ ���	� ������ 
������ 
�� 
������ ����  !"#$� �% &'��� ...)*+� ,#�%
�-�  �%�.�� /
0�+ 1�0�� 2�3� ,#�% 

64

(�� v��^# h&�� ����� �� ��!wD � �5��� � !
"�
	#(: 3�; �� ,	��t 	�;�� 	# 	#(: � &�2�# �&� B� 4� �*��&��

 ��2 ���� ���� ��)P.(
���(Stress):�� �� 	# (��� &����Bruxism �

Clenching 	# )(
0�# ��0� 	��
� �� h��2 �*��&�� �� 
�� ���� ��� ������� ���� &��)J`L.(

��� � ��	 �����:`��&�� )4!8�F�� `��&�� )��=H 
�������+ <���� � 	"�2�� ��&�� `��&�� )4!�(F��

�+����H 4� �'�$\(�u ��� ������� ���� �5���� )��
�� ]�?d� &��2)I.(

������� ��� 	���!:�&'
� i�=�+���&�8� ��'+�-� x��
� 
��0� � Bm!D ���%D .�!, qQ� �# ��(�� 	� .,� /���
	��0� )��TMD ��(�� 	# .$?� )(� �# ����� � �&2 �# �� 

�� ��0� 	'��� B+�, &���)L.(
"#�$�%&� '���:nd# � B*� ����D 4� ��� &��2 �����(#

��� ������� � !
"� 4�(# �� ,&2�# �+�4�5�� )���(� .
� x��
� �# �&'
� ��Q�Qd����� ���� 	���4 3�� �� �wc��
 .

�� r,����� �+�4�5�� )�*
�':� .�+�'� ����� r��� &�����
&��(� y�?� �� r�(^� <�%
;� ����� .��*� �� � ��!wD.

Seligman <�, �� �����%� �NOKK �� ���(�H �� 
���2 `���� .2�&*# � ��2�F��&�� �����0��� /�(�NYM 

� (?8NMY����� �# (
"� ��, 3�O/YU��� ���� ��C�� 	# �� 
� � �>, i%� 	# �&��� 3�; �� �(�5%D <!
"� ��

.?� �,�(# � �����5� �����'� �#��4�� ���� ���^0� )��
&���� ��(c .l&� ,3�# 7�$��� 3��'�Tenderness �����5� 

<!
"� Bm!D (��, � �+�4�5�� 6#��� � /&��� �!wD
 �(�5%DTMJ��# .
x��
� � !
"� 	t (�� 	� ��� ��0� [�Qd� 3��
�+�4�5�� ,)�(# �%*� /&���&'
?� ����DTenderness 

��(�� �� �+� &�
?�� ��!wDDeep Bite ,Tenderness 
���2�F%� �# ��(�� 4� (
0�# �!wD z�,�(Overlap) 

�� /&�� (
%� )��%D �=�5�� )���� )��(�� �� 3��{%� h��2
Cl II Div 2 `Tenderness ���� g%+ �� TM ����� 

����)P.(
Dworkin a���� (�G|� )��(# �Q�Qd� �� �����%� �
a��2 (# �=�5��TMD	Q$\ 	� &�
�(� 	��
� �=�5�� )&�#

 a��2 (C� 4� ������ !
$� � B+�, ��(�� ��TMD 	
2�&� 
.,�)K.(

Motegi <�, �� �����%� �NOOY �,�(# ��C�� 	# 
�� �=�5�� Q�TMD ,IUUI ������ � }��� NKEJ	+�, 

&��(� 	���'� 38�= �� 	,�&� �� �� �� .��0� [�Qd� 3�� x��
�
 	# !
$� ��(�� 4� �� �# &R�� 	� ���TMD `Crowding �� 

Increased Overjet&�
2�� .Bm!D a��2TMD ��(�� �� 
38� `}�� 	# }�� .��# `���&c .��# _�(� )���� `.��#

b�� � .��#_�(� ��# B� �5�" ��5" .��#)Y.(Kritsineli 
<�, �� �����%� �NOOY ,�,�(# �#PMB
?�, �# }��� 

� )(�2 ���&��PM~��� �� }��� Mixed �� ������ 7�$��� 
� �+�4�5�� ����D 3�#TMD &��(� Z���� )O.(

Alamoudi <�, �� YMMN ���� �� )��', ������ 
�(� 	��
� � ��� ��(c 	'+�-��=�5�� )���(� � 30�������8 .,

4�(# �� �%*� ���DTMD .,� )NM.(
Sari �Sonmez �� ������ 4� /�(� �� �,�(# 4� g8 

� �%m�� )�*��&�� /���Mixed	��(� ��0� �� ,Z����
 4� (
0�# .���� &��(�J(
%�5�� ,4� (
0�# .��#���L(
%�5�� 

_�(� �4� ��� 	� B?�?��(# ����� �� .��# ����D 
/&��������TMD.,� ,&���� Q�)NN.(

&*0� (*2 �� v��^# ��(�� �� ,��Q�Qd� ������
 a��2 ���� �� �'���TMD 3�# �� �H ����D � �5D �

.,� 	
�(�� 1���� �������� .
� �=�5�� )�*�"�2 7�$��� �,�(# l&� �# (:�; 	'+�-�

<�� a��2 �# �=�5��TMD�� &*0� (*2 �������� �� /�� 
��,NPENN&2 1���� 	+�, .

 [
 D

ow
nl

oa
de

d 
fr

om
 jd

m
.tu

m
s.

ac
.ir

 o
n 

20
24

-0
7-

23
 ]

 

                               3 / 9

https://jdm.tums.ac.ir/article-1-370-en.html


4��
#5�-3�  ��-$ 	 
�567 8�+ 9��:��% 
�56;��-�% ,
����% &�,3� )9�	%>?,9��05@,��A>BCB(

65

�%&�� '(& 
/&��0� a�� 4� (:�; 	'+�-� )�E���R�� )�'-Q� (��# .

��%�� � 	���'� `	$;��� [�(\ 4� 14  ��D!\� �&
#�
z%� 	���0,(8 &��(� )��H .��� ��p8 	'��� (?8 ��4��H

 (
"� �NPENN4� 	� ��# &*0� (*2 ���%���� _��&� 	+�, 
���� 3��NMJJ (�� )LUU � (?8 LUU(
"� (��, 3������ �#

OJ/M±JY/NYZ�� 	# Z��(8 � Z4��H 	���
�� [\��� 4� 
	��%� 	2�" )���(# &�&2 ]�^
�� )� .�� 	��%� ]�^
�� )�(#

]�^
�� _��&� ��&'� 	�;�� (� �� ��&'� 	# 	��� �# /&2
��� 	�;�� �H ���%���� z-Q� ��4��H ,gF, � &��(� 3��'�

 ����� `	,�&� (� <�� _!� 	, 4� ��4��H ,	# 1�, � 1��
��� (� )�(# � &�&2 ]�^
�� i���%
?�, Z�� 4��H

&��(� ��%�� ���D!\� 	���0,(8.
o(2 	# ���+�# 	���'� � 	{^���� ^# �� 4� 	���0,(8

��# /&2 ���0� (�4:
���2 	{^����:

NE��� (� )�(� ���^0� 4��H )����" 1�� � 1�� `���
g�� � 3,(

YE)�*���%�# 	# !
#� 	Q#�, ENT) .4� ���(8 ��C�� 	#
.$?� )�*���%�# Bm!D ����ENT ������� � !
"� 	# 
���(
UE��c �� ��
���� 	Q#�, ���� ��&2 
PE	# 	#(: ���2 	#(: 	Q#�, TMJ ���R �� 	��t `
LE	� 	t�(c ��&�� &���� 30�������8 ����D ���� 
�� ���� .�!, (# &TMJ���k�# (�G|� .

���+�# �����'�:
NE���� �� ��� :B�!� ��0� �# � g%+ i%� 	#

 �5� �� ��� ���(; � .;�(
,� .+�; �� �� ���� `��
0���
&2 �,�(# Z�� �"�� �.

YE���2 /&��� �!wD Temporal, Masseter �
Internal Pterygoid �External � i�(
,���� 3��{%� 

(
,� � ��� a�� (� � .�(� ��(c 	���'� ���� &�m�
,���&�5���
Tenderness&2 .$G 	���0,(8 �� .

UE�� ��� ���(; U`���� ��(�4�# ���2 ^# 
	���'� ���� ���(�0�8 .�(; � .,�� � bt ��(\ .�(;

&�
�(� ��(c .r��(� 	# ���(; 3�� )�(# ]�5-� ����� 
PLEUL,NYEK�NYEK(C� �� (
%�5�� &2 	
�(� .

PE�� l�(d�� ��2 �� 	# i� ��(� 4�# 
Deviation)`��(�4�# (�?� 	���� �� 	�+�� l�(d�� <�$�� 	#

�� (# 3� &�� 	# i� ��(� (�Deflection)1��&� l�(d��
���� ��(� 4�# (�?� )�*
�� �� (.�(� ��(c 	���'� ����.

LE���� �,�(# Clicking ���� �� 
JE�, a�� �,�(# �� h65
^� � �%m�� ���2 ���&�� B
?

&��(� .$G �H 1�� � .�'c�� )(�2 ��&�� ���� ���R.
IE���2 �=�5�� )�*�"�2 �,�(# :
E�=�5�� a�� �,�(# )(� �� �%m�� <�� )��(+�� 	-#��

	Q$\ _�,�(# .%, ���� )&�#(:
- Class I Normal, Class I Malocclusion,- Class 

II, -Class II Div 1, Class II Div 2, Class III, Sub 

Div 1 & 2, Subdiv 2 & 3, Sub Div 1 & 3 
E<�� )�*�"�2 a���� �,�(# ���2 �=�5�� :

Crowding, Open Bite, Anterior Cross Bite, 

Posterior Cross Bite, Deep Bite Increased Over 

Jet 
E.%,(� �� ��� ���(; �� �=�5�� a�� �,�(# :

Anterior Rise, Cuspid Rise, Group Function, 

Partial Group Function 

E���(; �� _���4 _�%� ���� 1&D �� ���� �,�(# 
.%, �� �� � bt � .,�� ��(\Working �

Balancing���(�0�8 .�(; �.
����D �# /�(%� �� �(��� ���R 	# ��� ����D 4� i� (�

�� (��� 	���'� �(� �� .?���� �� /&2&2�# 	
2�� ��.

 [
 D

ow
nl

oa
de

d 
fr

om
 jd

m
.tu

m
s.

ac
.ir

 o
n 

20
24

-0
7-

23
 ]

 

                               4 / 9

https://jdm.tums.ac.ir/article-1-370-en.html


��� ����� 	 
������ ���	� ������ 
������ 
�� 
������ ����  !"#$� �% &'��� ...)*+� ,#�%
�-�  �%�.�� /
0�+ 1�0�� 2�3� ,#�% 

66

	# !
$� ��(�� `	���0,(8 ��%�� 4� g8TMD Z�� 	# 
&�&2 ���,��2 (�4:

���(; 3�; �� /&��� �!wD �� ��� )���� 	� )��(��
 Bm!D 4� i� (� �# /�(%� �� ���*�� 	# .;�(
,� � i�

Deflection ���(; �� .���&d� `���� ��(� 4�# 3�; �� 
���# ���� ��(�4�# v��^# ���&,�� <!
"� 	# !
$�

 &�&�H ]�?; 	# /&��� �!wD)NM`U.(
3�; �� �� .;�(
,� 3�; �� ���� ��� )���� 	� )��(��

 Bm!D �# /�(%� �� ���*�� 	# ��� ���(;Deviation �� 
v��^# ��� ���(; �� .���&d� `���� ��(�4�# 3�;

 � )��(� y��" ���(;Clicking 	# !
$� `&���# ���� 
!
"� &�&2 ]�?d� �+�?F� �"�� <)NY`U .( 

z%� ��D!\� ("H 	5;(� �� 4� /���
,� �# /&2 )��H
1(� �����SPSS )���H )�*���4H �Chi-square, t ,

Logestic Regression �ML/M=P-value ��5d� ���� 
&�
�(� ��(c )���H.

��)	* 	$
	
��� 	# !
$� ��(�� �����(� (:�; 	'+�-� )��TMD�� 

�� ��p8 	��%� ��L/YU%��&'� 3�� 4� 	� ��� ��0�K/J%
��� ������� ���� �5"�� <!
"� 	# !
$� ,P/K%!
$�

 � ��!wD <!
"� 	#U/K%� ���� �� 1��� <!
"� 	# !
$�
&���# /&��� �!wD.

.�R��" i� ����D 	# �%m�� �� 65
^� ���&�� B
?�,
 �# 6$�(�TMD � ��%�# /�(� �� ��'� l!
"� B+�, �� )���

 ��&� ��0�)PUL/M=P) (<�&�N.(
� �=�5�� )�*�"�2 3�#TMD��'� 7�$��� ��� 4� )���

 .2�&� ���� )���H (C�)<�&�N.(
	Q$\ _�,�(# �=�5�� )�*�"�2 )&�#Angle)	-#��
3���8 �  �# i� �%m�� <�� )��(+�� (�5R� /�(� ��*t ��

&�
�(� ��(c:

1- Cl. I Normal, 2- Cl I Malocclusion 3- Cl. II 

4- Cl III 

 �=�5��Cl II&2 B�?Q� /�(� (�4 �� 	# :
5- Cl. II Div 1 6- Cl. II Div 2 

 )��(+�� 	-#�� 	� ��# )��(�� ���2 (��� /�(� (�4 	,
 l(\ i� �� �*�H �%m�� <��Cl I (��� l(\ �� �Cl II �� 

Cl III<�� )��(+�� 	-#�� �� � ��# l(\ i� �� �*�H �%m�� 
Cl.II (��� .%, �� �Cl III��# .

_!� �=�5�� 	# 7�#(� �����(� 3�(
0�# ��%�# ��(�� ��I

�=�5�� 	# 7�#(� �����(� 3�(
%� � <��(�Subdiv 2 & 3 
��# )����%�N.(

_!� �=�5�� 	# 7�#(� �����(� 3�(
0�# B+�, ��(�� ��I

<�� ����(� 3�(
%� � �=�5�� �=�5�� 	# 7�#(� �
Subdiv 2 & 3 ��# )����%�N.(

��� (���� �)� *�+ � 	* ,-�%&�TMD:���� �� 
<�� b�� �=�5�� )���H (C� 4� B+�, � ��%�# /�(� 3�# .��#

��'� l!
"� .2�� ���� )���)MNJ/MP= .( ����%�Y,
<�� a���� �$?� �����(� 	# !
$� ��(�� �� �=�5��TMD �

�, ��(���� ��0� �� B+ &��.
*�+ � 	* "��. /�&�0 	* ,-�%&� (���� �)�

TMD:	'+�-� 3�� �� B+�, � ��%�# /�(� �� 3�# 	?��Q� �� 
��'� l!
"� )���H (C� 4� .2�&� ���� )��� .

��
 ������� 1	:.%, �� �� ��(\ ���(; �� 
Working �Balancing���(�0�8 ���(; �� �,/�(� ��
�, � ��%�#&�&2 	?��Q� B+ .�8 )�*,�%� ���(; �� _�

 .%,�� ��(\Balancing��'� Q� )���H (C� 4� �� )���
 Bm!D �����TMD &�
2�� )MMU/M=P.( 

��
?��+ ���,(�� )���H ���4H 	# 	��� �# ,���D
�8 _�%� .%, �� _�Balancing 3�(�(G>� ����D 	# 

����� �� ���DTMD� 	'+�-� ���� /�(� �� o(- 
.,� .
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������� �	
� ������ ������ ����� )��� (���� � ����  ���� �  �!"	#� $�%&'�( � )��"* 

+"�,- �./� ���� ��0/� ���1 �%��2� )��* 

)L/YJ(YNJ )M/YP(JM 65
^� 
PUL/M

)L/IU(JMM )M/IJ(NOM �%m�� 
���  ���/� 

PML/M )M/UM(YPL )K/UY(KY Cl. I Normal 

INO/M )M/L(PN )J/L(NP Cl II 

MLJ/M )P/K(JO )K/P(NY Cl II Div 1 

LPL/M )I/P(UK )J/L(NP Cl II Div 2 

NMO/M )Y/L(PU )M/K(YM Cl III 

JUU/M )K/O(KM )Y/I(NK Sub Div 1 & 2 

ULN/M )O/Y(YP )Y/L(NU Sub Div 1 & 3 

YPN/M )P/M(P )K/M(Y Sub Div 2 & 3 

JPP/M )I/YL(YNM )Y/YI(JK Crowding 

PYP/M )I/U(UM )K/P(NY Open Bite 

MOJ/M )U/NN(OY )J/I(NO Anterior Cross Bite 

+!"	#� 

PYK/M )M/NM(KY )J/NN(YO Posterior Cross Bite 

MNJ/M* )I/NY(NMP )K/NK(PI Deep Bite 

UUY/M )U/J(LN )M/K(YM Edge to Edge 

MUL/M )Y/NI(NPM )J/NN(YO Increased Over Jet 

PMU/M )O/YY(NKI )P/YM(LN Cuspid Rise 

��� 3�"� +!"	#� 

KKI/M )U/NN(OY )J/NN(YO Group Function 

PLU/M )O/UN(YJM )P/UP(KJ Anterior Rise 

LOK/M )O/O(KN )K/K(YY Partial Group Function 

���1 4�#�5 �  +!"	#� 3"

KML/M )M/P(UU )P/P(NN Working Side 
MMU/M* )U/U(YI )J/I(NO Balancing Side

���1 4�#�5

JUO/M )N/YP(NOI )J/YL(JP Protrusive 
6/7 8�09 8�

*��'� l!
"� ��� 

����� ( /0� +��, 
a��2 	'+�-� 3�� _�,� (#TMD	��%� �� �� )��

 ��p8L/YU%	� ��#K/J%� !
"� 	# !
$� ��(�� 3�� 4�
����� ������� ���� �5" ,P/K%� !
"� 	# !
$�

 � /&��� �!wDU/K%� ���� 1��� � !
"� 	# !
$�
&���# �!wD .Heikinheimo a��2 �����%� �TMD �� 

��NJI ��, /�(� �� )&�!�� ������ NLENY	+�, 

JP �� JI%&��(� Z����)NU.(
Verdonck	��0� a��2 �����%� �)��TMD�� ��

NNKY 3��, �� ��8�= (
"� NLENY	+�, YU%&��(� Z����
)NP.(Kritsineli �Shim a��2 TMD �� �� PM}��� 

)(�2 ���&�� ~��� �� �����(�HL/Y%�� �PM}��� 
65
^� ���&�� ~��� �� �����(�HOM%&��(� Z����)O.(

Ciancaglini �Radaelli	��0� a��2 )��TMD �� 
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;��� i� �� 4� 	$PKU ����+�
�� �+�# �(� U/LP%Z����
 &��(�)NL.(Grosfeld a��2 ��� �����%� �TMD �� �� 
KMM ��, /�(� �� �� ���
?*+ ������ NKENL� <�, 
YYENOr��(� 	# <�, YL/JK%�JI%&��(� Z����)NJ.(

������� � !
"� a��2 Z���� �� ;�� l!
"�
����� 4� �2�� i2 ��&# ���i���� �� ��� � �#��4�� )��

 4� .#�G @�('� ��&Q�TMD 	{^���� � �����5� ���'� �
�� /&2 1���� ��'+�-� �� q^0� &2�# .

�� ��� Bm!D 	� .,� 3�� /&2 	
�(�k8 	� 	{�H ���
 ���� 30����?��TM(��
���# ��(��� 	# .$?� ������ �� 

�� "0��$�%&'�( ��� ������ �� ����  ���� �  +!"	#�
TMD ����  ���� �

�� "0:���� 3�"� ��� ������ �� ����  ���� �  +!"	#�TMD 
����  ���� �

�� )��%�# a��2 y�� � ���� )(
%� a��2YL� .,� ��+�, 
�� ��� 3, ����� �# &#��)NI.(

[�Qd� 3�� �� 	'+�-� ���� ��(�� ,B
?�, )���� ���&�� 
&���# �%m�� �� 65
^� .����� �� ���&�� B
?�, a�� Q�

TMD &0� .#�G )���H (C� 4� )PUL/MP= .( 
Heikinheimo .5D 	# 	� &��(� ���# �����%� �

&��$� �H ����� ���*� �;�(� �\ �� �=�5�� ��&��8�� .'�$\
1�
F%, ��&"� 	# &; 4� �# � �$�&������(� )��%�# )��

�2 	��� 	���+�, <(
�� �� �� 	��0� �� Bm!D 3�� ���#4�# h�
 .,� ���� �������� � ������ ���&��)NU.(

�=�5�� )�*�"�2 a���� 4� i� ��� 	'+�-� 3�� �� ,
��'� 7�$��� �# )���H ���TMD&�
2�&� .Williamson �� 

�,�(#UMP /&2 1���� �*�H )�(# �?�&��� ����� 	� ��%�# 
, /�(� �� � ��# ��NJEJ&���# <�, ,	-#��Cl .I �Cl II 

�� �=�5�� a�� 3�(
'��2 �� ����TMD �(� ��('� )NK.(
Dworkin	��0� � Bm!D �,�(# �� �����%� �)��

 �����5�TMD �� NMNJ ��, 	���� �� (�� NL��NK<�, 
	Q$\ 	� &��(� 1!D� !
$� � B+�, ��(�� �� �=�5�� )&�#

 ���&� ������)K.(Seligman ��" 	'+�-� �� �����%� �
)��(#YYY ����� ���� .2�&*# � ��2�F��&�� )��0��� 

Tenderness ���� g%+ �� TM �=�5�� �� �� 
Cl II Div 2 ����^%� (:�; [�Qd� �# 	� &���� Z���� 

����)P.(/&�QD 	#Proffit �White a���� 4� �"(# 
<�� &'
?� �� ��%�# .,� 3�%� �=�5�� ���� � !
"� 

&��%� ��� ������� .�=�5�� <�� 3�� 4� &����$D �� 
Cl. II Div 2 �Cl III ���&c �!"�&� �# )NI.(

Cl III 	# 3���8 i� l�(d�� nD�# ���&c �!"�&� �# 
�� ���� 3
?# 1���� ��2 .3�; �� )��$�� l�(d�� i�

�� ���� ��0� �!wD 	# 3
?# ��� )�(# �� 	��
,H � &�� ��
�� 3���8 	5wD .�+�'� ���H.
<�� a���� 3�# �� `	'+�-� 3�� �� �=�5��Deep Bite 4� 
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��'� 7�$��� )���H (C� �# �� )���TMD ��� ��0� 
)MNJ/MP= .( 

Schneider )�*
5D 4� ��� �����%� �TMD �� 
<�� �=�5��Deep Bite &��(� ��('� )I.(

De Boever �van den Berghe+�-� �� 	'IL
}���NNEK��'� 7�$��� ��� 	� ��� ��0� 	+�, 3�# )���

 ���&� ���� �+�4�5�� )�*�"�2 � 30����?�� Bm!D)NO.(
Hansson �Oberg �"�� � !
"� 	� &��(� .#�G 

��# &'
?� 	� )��(�� �� ��� ������� ���� <�?F�
<�� 	��
� �� <���������# ���:� �=�5�� ����� `&�
?� ��

8�� �&� &���)YM.(
Pink Ham<�� 4�, 	���4 �� �=�5��TMD �(� ��('� 

)YN.(Verdonck �����%� �NNKY � (
"� NY��NL	+�, 
�� ��=�5�� ����D Q� .*� 4� �� ��8�=TMD 	���'� ���� 

��'� 7�$��� � ��� ��(c 3�# �� )���Crowding	��0� �)��
TMD �(� Z���� )NP.(

��%� �� �� �*�H ��=�5�� W-#�� 	� )��(�� �*�� ��p8 	
���� ��# ��?�� .,�� � bt .%, �� ��(\ ���(; ��

x�� 	� ��� ��0� x��
� � &�
�(� ��(c �,�(# a�� ��*t 4� 1�&�
��'� 7�$��� ��(\ ���(; �� �=�5�� �# )���TMD&�
2�&� .

Williamson �� �=�5�� a�� 	{���t 	� �(� ���# 
��(\ ���(;Group Function&2�# ,���(; 3�; ��

 .%, �� 	':�� � ������� 	5wD �� (� y��" 	# �� ��(\
3���� 6Q� 	{���t � &2 &����" <�'� (���� .�(; �� ��

 &�2�# 	
2�� _�%� y��" .%, 	# ��(\ 
(Latero Trusive) (���� .%, �� ������� 	5wD �*�� `

��# &���" <�'� .=�5�� .��� 	'+�-� 3�� �Canine Rise �� 
(#Group Function�� ��0� &��)NK.(

�8 )�*,�%� 	� ��� ��0� 	'+�-� 3�� x��
� �� _�
Balancing Side �� �%*� i�=�+���� ���D ����D 	# 

TMD�� o(-� &2�# .��'� )���H (C� 4� (�G|� 3�� ��# ��� .
/&�QD 	#Clark �Adler � �%'� 	� �+�4�5�� �!"�&� 

,���� ����� i2�F��&�� 6��2 ,_�%� (���&; )��+�
�� 3�# 4� �� �F,�� �!wD ��� 	# (��� 	5R��!# � �(#

�� �� &�&� B��(� i� 4� &'# ����%�# ��+� 3�%� 	# h��2
�� ��� _�?;� �!wD 	�;�� &���)YY.(Pink Ham 

������ �� z��2 ���D .�!D �� �+�4�5�� �!"�&� �� ��,
�� &��� �%� (�G|� (��� ���$D 	# h���&� ��� �����5� 4�(# 	�

 ����� ��TMD ���� )YN.(
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