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™∫√¶√™: ¡· ·Ó·Ï‡ÛÂÈ ÙË Û˘¯ÓfiÙËÙ· ÂÌÊ¿ÓÈÛË˜ ÎÚ·ÓÈÔÁÓ·ıÈ-
ÎÒÓ ‰È·Ù·Ú·¯ÒÓ ÛÂ ·ÛıÂÓÂ›˜ ÌÂ ·ÒÏÂÈ· ·ÎÔ‹˜.
™Ã∂¢π∞™ª√™ ª∂§∂∆∏™: ∞Ó·‰ÚÔÌÈÎ‹ ·Ó¿Ï˘ÛË.
∆√¶√™ ¢π∂•∞°ø°∏™ ª∂§∂∆∏™: ¡ÔÛÔÎÔÌÂ›Ô Loghman
Hakim, ∆Â¯ÂÚ¿ÓË, πÚ¿Ó, 2000-2001.
À§π∫√ ∫∞π ª∂£√¢√π: ∆Ô ‰Â›ÁÌ· ÚÔ¤Ú¯ÂÙ·È ·fi ·ÛıÂÓÂ›˜
Ô˘ ÚÔÛ‹Ïı·Ó ÛÙÔ ∫¤ÓÙÚÔ ∞ÎÔÔÌ¤ÙÚËÛË˜ ÙÔ˘ ¡ÔÛÔÎÔÌÂ›Ô˘
Loghman Hakim ÛÙËÓ ∆Â¯ÂÚ¿ÓË, πÚ¿Ó, Î·È ˘¤ÛÙËÛ·Ó ·ÎÔÔÌÂ-
ÙÚÈÎ‹ ÂÍ¤Ù·ÛË. ∞fi ·˘ÙÔ‡˜ ÂÈÏ¤¯ıËÎ·Ó 100 ÂÓ‹ÏÈÎÂ˜ (55
¿Ó‰ÚÂ˜ Î·È 45 Á˘Ó·›ÎÂ˜) Ô˘ ·ÚÔ˘Û›·˙·Ó ·ÒÏÂÈ· ·ÎÔ‹˜. 
∫Àƒπ∂™ ª∂∆ƒ∏™∂π™: √È ·ÛıÂÓÂ›˜ ÂÍÂÙ¿ÛÙËÎ·Ó ÎÏÈÓÈÎ¿ ÁÈ·
ÛËÌÂ›· ÎÚÔÙ·ÊÔÁÓ·ıÈÎÒÓ ‰È·Ù·Ú·¯ÒÓ (∫º°¢) Î·È Û˘ÌÏËÚÒ-
ıËÎÂ ÁÈ· Î·ı¤Ó· ÙÔ˘˜ ·ÓÙ›ÛÙÔÈ¯Ô È·ÙÚÈÎfi ÈÛÙÔÚÈÎfi. ∆· ÛÙÔÈ¯Â›·
Ô˘ Û˘ÁÎÂÓÙÚÒıËÎ·Ó ÂÚÈÂ›¯·Ó Â˘Ú‹Ì·Ù· ÙË˜ ÎÏÈÓÈÎ‹˜ ÂÍ¤Ù·-
ÛË˜, fiˆ˜ (·) ÛËÌÂ›· ∫º°¢, (‚) ÛËÌÂ›· ‰È·Ù·Ú·¯ÒÓ ·ÎÔ‹˜
(·ÒÏÂÈ· ·ÎÔ‹˜, ÂÌ‚Ô‹, fiÓÔ˜ ÛÙ· ·˘ÙÈ¿ Î·È ›ÏÈÁÁÔ˜) Î·È (Á)
Ù‡Ô˜ ÙË˜ ·ÒÏÂÈ·˜ ·ÎÔ‹˜ (ÓÂ˘ÚÔ·ÈÛıËÙËÚÈ·Îfi˜, ·ÁˆÁÈÌfiÙË-
Ù·˜ ‹ Û˘Ó‰˘·ÛÌfi˜).
∞¶√∆∂§∂™ª∞∆∞: ∞fi fiÏÔ˘˜ ÙÔ˘˜ ·ÛıÂÓÂ›˜ ÌÂ ·ÒÏÂÈ·
·ÎÔ‹˜, 82 ‚Ú¤ıËÎ·Ó Ó· ·ÚÔ˘ÛÈ¿˙Ô˘Ó ‰È·Ù·Ú·¯¤˜ ÙË˜ ∫º°¢.
ø˜ ÚÔ˜ ÙËÓ ¤Ó·ÚÍË ÙˆÓ Û˘ÌÙˆÌ¿ÙˆÓ, ÔÈ ·ÛıÂÓÂ›˜ ÌÂ ·Ò-
ÏÂÈ· ·ÎÔ‹˜ ¤¯Ô˘Ó 95% Èı·ÓfiÙËÙ· Ó· ÂÌÊ·Ó›ÛÔ˘Ó Ù¤ÙÔÈÂ˜ ‰È·-
Ù·Ú·¯¤˜ (ÂÏ¿¯ÈÛÙÔ 75%, Ì¤ÁÈÛÙÔ 90%). ∆· ÛËÌÂ›· Î·È Û˘ÌÙÒ-
Ì·Ù· ÙˆÓ 82 ·˘ÙÒÓ ·ÛıÂÓÒÓ ÌÂ ·ÒÏÂÈ· ·ÎÔ‹˜ ÂÚÈÏ¿Ì‚·Ó·Ó
·ÒÏÂÈ· ·ÎÔ‹˜ 89%, ÂÌ‚Ô‹ 58%, fiÓÔ ÛÙ· ·˘ÙÈ¿ 50% Î·È
›ÏÈÁÁÔ 42%. ∞fi ÙÔ˘˜ ÙÚÂÈ˜ Ù‡Ô˘˜ ·ÒÏÂÈ·˜ ·ÎÔ‹˜ ÂÈÎÚ·-
ÙÔ‡ÛÂ Ô ÓÂ˘ÚÔ·ÈÛıËÙËÚÈ·Îfi˜ Ù‡Ô˜.
™Àª¶∂ƒ∞™ª∞∆∞: À¿Ú¯ÂÈ Èı·Ó‹ Û¯¤ÛË ÌÂÙ·Í‡ ·ÒÏÂÈ·˜
·ÎÔ‹˜ Î·È Û˘ÌÙˆÌ¿ÙˆÓ ÎÚÔÙ·ÊÔÁÓ·ıÈÎÒÓ ‰È·Ù·Ú·¯ÒÓ.

AABBSSTTRRAACCTT

AIM: To analyze the prevalence of temporomandibular joint
disorders (TMD) in patients with hearing loss.
DESIGN: Retrospective analysis.
SETTING: Loghman Hakim Hospital, Tehran, Iran, 2000-
2001.
SUBJECTS (MATERIALS) AND METHODS: The sample
derived from patients who have been introduced to the
Audiometric Center of Loghman Hakim Hospital in Tehran,
Iran, and underwent an audiometric examination. Among
them 100 adult patients (55 males and 45 females) were
selected, who suffered from hearing loss.
MAIN OUTCOME MEASURES: The patients were clinically
examined for TMD signs, and corresponding medical data
forms were completed for each one of them. The data
obtained included findings of the clinical examination: (a)
TMD signs, (b) signs of hearing disorders (hearing loss,
tinnitus, ear pain and vertigo), and (c) type of hearing loss
(sensory neurotic, conductive, or mixed).
RESULTS: Among all patients with hearing loss, 82 patients
were found to present TMD. With regard to the outbreak, in
patients with hearing loss there is a 95% possibility to
present TMD (min. 75%, max. 90). The signs of these 82
patients with hearing loss included 89% hearing loss, 58%
tinnitus, 50% ear pain, and 42% vertigo. Out of the three
types of hearing loss, the sensory neurotic type was
prevailed.
CONCLUSIONS: According to the results of this study it
could be stated that a relationship may exist between
hearing loss and signs of temporomandibular joint disorders.
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√È ‰È·Ù·Ú·¯¤˜ ÙË˜ ÂÈÎÔÈÓˆÓ›·˜ Â˘ı‡ÓÔÓÙ·È ÁÈ· ÙÈ˜
ÂÚÈÛÛfiÙÂÚÂ˜ ·Ó·ËÚ›Â˜ Ô˘ ·ÚÂÌÔ‰› Ô̇˘Ó ÙËÓ ÂÚÁ·-
Û›· ÛÙÈ˜ ∏¶∞. ™‡ÌÊˆÓ· ÌÂ ÙËÓ ¤ÎıÂÛË ÙÔ˘ ∆Ì‹Ì·ÙÔ˜
ÀËÚÂÛÈÒÓ ∞ÓıÚÒÔ˘ Î·È ÀÁÂ›·˜ ÙÔ 1994, Ë ·ÒÏÂÈ·
ÙË˜ ·ÎÔ‹˜ Ô˘ ÔÊÂ›ÏÂÙ·È ÛÂ ‰È·Ù·Ú·¯¤˜ ÙË˜ ÂÈÎÔÈÓˆ-
Ó›·˜ ÚÔÎ·ÏÂ› ·ÒÏÂÈ· 2 ‰ÈÛÂÎ·ÙÔÌÌ˘Ú›ˆÓ ‰ÔÏ·Ú›ˆÓ
Î¿ıÂ ¯ÚfiÓÔ (Dewees Î·È Sanders, 1994).
ª›· Û˘ÓÙËÚËÙÈÎ‹ ÂÎÙ›ÌËÛË Â›Ó·È fiÙÈ 30 ÂÎ·ÙÔÌÌ‡ÚÈ·
¿ÙÔÌ· ÛÙÈ˜ ∏¶∞ ·ÚÔ˘ÛÈ¿ Ô̇˘Ó ·ÒÏÂÈ· ·ÎÔ‹˜, ÂÓÒ 3
ÂÎ·ÙÔÌÌ‡ÚÈ· ·fi ·˘ÙÔ‡˜ Â›Ó·È ·È‰È¿ Û¯ÔÏÈÎ‹˜ ËÏÈ-
Î›·˜. ∂Ó ÙÔ‡ÙÔÈ˜, Ë ÎÔÈÓ‹ ·ÒÏÂÈ· ·ÎÔ‹˜ ÂÌÊ·Ó› Â̇Ù·È
Û˘Ó‹ıˆ˜ ÛÂ ÌÂÁ·Ï‡ÙÂÚÂ˜ ËÏÈÎ›Â˜. ¶ÂÚÈÛÛfiÙÂÚ· ·fi
11,5 ÂÎ·ÙÔÌÌ‡ÚÈ· ∞ÌÂÚÈÎ·ÓÒÓ ¿Û¯Ô˘Ó ·fi ÛËÌ·ÓÙÈ-
Î‹, ÌË ·Ó·ÛÙÚ¤„ÈÌË ·ÒÏÂÈ· ·ÎÔ‹˜ Î·È ¿Óˆ ·fi 12
ÂÎ·ÙÔÌÌ‡ÚÈ· ·ÙfiÌˆÓ ËÏÈÎ›·˜ ¿Óˆ ÙˆÓ 65 ÂÙÒÓ ˘ÔÊ¤-
ÚÔ˘Ó ·fi ‰È·Ù·Ú·¯¤˜ ÙË˜ ·ÎÔ‹˜. ∏ Û˘¯ÓfiÙËÙ· ‰È·Ù·-
Ú·¯ÒÓ ÙË˜ ·ÎÔ‹˜ ÛÙ· ·È‰È¿ ·Ó·Ê¤ÚÂÙ·È ÌÂÙ·Í‡ 2 Î·È
4% (Dewees Î·È Sanders, 1994).
∏ Û¯¤ÛË ÌÂÙ·Í‡ ‰È·Ù·Ú·¯ÒÓ ·ÎÔ‹˜ Î·È ÚÔÛ·ÚÌÔÛÙÈ-
Î‹˜ ÏÂÈÙÔ˘ÚÁ›·˜ ÙË˜ ÎÚÔÙ·ÊÔÁÓ·ıÈÎ‹˜ ‰È¿ÚıÚˆÛË˜
(∫°¢) Ô˘ Ô‰ËÁÂ› ÛÂ ÎÚÔÙ·ÊÔÁÓ·ıÈÎ¤˜ ‰È·Ù·Ú·¯¤˜
(∫º°¢), ÔÈ ÔÔ›Â˜ ÂÌÊ·Ó› Ô̇ÓÙ·È ÌÂ ÙË ÌÔÚÊ‹ fiÓÔ˘
ÛÙËÓ ¿ÚıÚˆÛË Î·È ÙÈ˜ ÂÚÈ‚¿ÏÏÔ˘ÛÂ˜ ‰ÔÌ¤˜, ‰ÂÓ Â›Ó·È
Û·Ê‹˜ Î·È ˘¿Ú¯ÂÈ ‰È¯ÔÁÓˆÌ›· ÌÂÙ·Í‡ ÙˆÓ ÂÚÂ˘ÓËÙÒÓ.
√ fiÓÔ˜ ÛÙËÓ ÂÚÈÔ¯‹ ÌÔÚÂ› Ó· ÔÊÂ›ÏÂÙ·È ÛÂ ÙÚ·‡Ì·
ÙË˜ ¿ÚıÚˆÛË˜, ÙÈ˜ ÂÚÈÛÛfiÙÂÚÂ˜, fiÌˆ˜, ÊÔÚ¤˜ ÚÔ-
Î·ÏÂ›Ù·È ·fi ÙÔÓ Û·ÛÌfi Î·È ÙËÓ ÎfiˆÛË ÙˆÓ Ì˘ÒÓ. √
Ì˘˚Îfi˜ fiÓÔ˜ ·ÔÙÂÏÂ› Û˘Ó‹ıˆ˜ ·ÓÙ›‰Ú·ÛË ÛÂ ·Á¯Ô-
ÁfiÓÂ˜ Î·Ù·ÛÙ¿ÛÂÈ˜ Ô˘ Ô‰ËÁÔ‡Ó ÙÔ ¿ÙÔÌÔ ÛÙË ÌÂÙ·Î›-
ÓËÛË ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ ÛÂ ÚfiÛıÈ· ‹ Ï¿ÁÈ· ı¤ÛË, ÛÂ
ÙÚ›ÍÈÌÔ ‹ ÛÊ›ÍÈÌÔ ÙˆÓ ‰ÔÓÙÈÒÓ. ŸÙ·Ó Ë Ì˘˚Î‹ ‰Ú·ÛÙË-
ÚÈfiÙËÙ· Â›Ó·È ¤ÓÙÔÓË, Û˘ÓÔ‰Â˘fiÌÂÓË ·fi ÙÚ›ÍÈÌÔ Î·È
ÛÊ›ÍÈÌÔ ÙˆÓ ‰ÔÓÙÈÒÓ, ÌÔÚÂ› Ó· Â·Ó·Ï·Ì‚¿ÓÂÙ·È ÙË
Ì¤Ú· ‹ ÙË Ó‡¯Ù·. ∆· ¿ÙÔÌ· Ô˘ ¿Û¯Ô˘Ó ·fi ∫º°¢
·ÓÙÈÚÔÛˆÂ‡Ô˘Ó 5% ÌÂ 30% ÙÔ˘ Û˘ÓÔÏÈÎÔ‡ ÏËı˘-
ÛÌÔ‡ ·Ó¿ÏÔÁ· ÌÂ ÙÔ ˘fi ÂÍ¤Ù·ÛË Û‡ÌÙˆÌ· (Proffit,
2000).
∂ÊfiÛÔÓ ·Ú·ÙËÚÂ›Ù·È ÂÚÈÔÚÈÛÌfi˜ ÙˆÓ ÎÈÓ‹ÛÂˆÓ ÙË˜
Î¿Ùˆ ÁÓ¿ıÔ˘, ·˘Ùfi ·ÔÙÂÏÂ› ¤Ó‰ÂÈÍË fiÙÈ ˘¿Ú¯ÂÈ ÏÂÈ-
ÙÔ˘ÚÁÈÎfi Úfi‚ÏËÌ·. °È’ ·˘Ùfi, ÙÔ ÈÔ ÛËÌ·ÓÙÈÎfi Û‡ÌÙˆ-
Ì· ˘ÊÈÛÙ¿ÌÂÓÔ˘ ÏÂÈÙÔ˘ÚÁÈÎÔ‡ ÚÔ‚Ï‹Ì·ÙÔ˜ Â›Ó·È Ë ÌÂÈ-
ˆÌ¤ÓË ‰È¿ÓÔÈÍË ÙÔ˘ ÛÙfiÌ·ÙÔ˜. ∏ „ËÏ¿ÊËÛË ÙˆÓ Ì·ÛË-

INTRODUCTION

Communication disorders are responsible for most
disabilities preventing work in the United States of
America. According to the report made by Human
and Health Service Department in 1994, hearing loss
caused by communication disorders makes a loss
equal to 2 billion dollars annually (Shuller and
Dewees, 1994). 
Through a conservative estimation, 30 million people
in the U.S. present hearing loss, while 3 million of them
are children in the school age. However, common
hearing loss occurs usually in older ages. More than
11.5 million American people suffer from significant
and irreversible hearing loss, and over 12 million
people over 65 years of age from hearing disorders.
The occurrence of hearing disorders among the
children has been reported between 2 to 4 % (Shuller
and Dewees, 1994).
The relationship between hearing disorders and
adaptive function of temporomandibular joint (TMJ)
resulting in temporomandibular disorders (TMD), which
appears in the form of pain in the joint and in the
surrounding structures, is not clear and there is a
controversy among various authors. The pain in this
area may be due to the joint injury, but most of the time
it is caused by spasm and fatigue of the muscles.
Muscle pain is nearly always a response to stressful
conditions, which have as result the person to move the
mandible in a forward or lateral position, to grind or
clench. If the muscle activity becomes intensive, along
with grinding and clenching, it can be repeated during
the days or nights. People who suffer from TMD
represent a 5% to 30% of the total population,
depending on what symptom is analyzed (Proffit,
2000).
If a limitation in mandible movements is present, it is an
indication that there is a functional problem. Therefore,
the most important symptom for an existing functional
problem is the limited opening movement of the mouth.
Palpation of the masticatory muscles and of the TMJ
should be among the routine clinical examinations,
and it is very important that the physician considers
any sign indicating a problem in TMJ, such as pain,
sound or limitation in mouth opening. Hearing
disorders are categorized according to ear-nose-throat

§∂•∂π™ ∫§∂π¢π∞: ∞ÒÏÂÈ· ·ÎÔ‹˜, ÎÚÔÙ·ÊÔÁÓ·ıÈÎ¤˜ ‰È·Ù·Ú·-
¯¤˜
∂ÏÏ. √ÚıÔ‰. ∂Èı. 2003; 6: 165-173
¶·ÚÂÏ‹ÊıË: 02.07.2001 – ŒÁÈÓÂ ‰ÂÎÙ‹: 30.07.2002

KEY WORDS: Hearing loss, temporomandibular disorders,
TMD
Hel. Orthod. Rev. 2003; 6: 165-173
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symptoms as hearing loss, tinnitus, ear pain and
vertigo. The type of hearing loss can be sensory
neurotic, conductive and mixed.
It is established that the frequencies of ordinary speech
and hearing threshold are between 16-25 DB. For
patients with hearing loss, the hearing threshold is 0-
10 DB (Proffit, 2000). It is already shown that patients
with dentofacial anomalies can also present middle
ear infection and other ear illnesses. Treatment of these
anomalies is apparently prescribed for improvement of
eustachian tube function (Paparella, 1991).
The objective of this study was the determination of the
prevalence of temporomandibular disorders in a group
of patients with hearing loss.

MATERIAL AND METHODS

This study was a retrospective one, and its
methodology included interview, clinical examination,
and completion of medical data forms.
The sample was derived from patients who have been
introduced to the Audiometric Center of Loghman
Hakim Hospital in Tehran, Iran, during the winter
2000-2001 and underwent an audiometric
examination. Among them 100 adult patients (55
males and 45 females) were selected, who suffered
from hearing loss. These patients were clinically
examined for TMD signs, and corresponding medical
data forms were completed for each one of them. The
data obtained included findings of the clinical
examination such as (a) TMD signs, e.g. type of pain
and sounds of the TMJ (clicking, crepitus), maximum
amount of mouth opening (less than 40 mm),
deviations or limitation of the lower jaw movement (less
than 7 to 10 mm forward or lateral movement of the
mandible), occlusal problems, evaluation of
masticatory muscle function (sensitivity of pain in
chewing muscles), (b) signs of hearing disorders
(hearing loss, tinnitus, ear pain and vertigo), and (c)
type of hearing loss (sensory neurotic, conductive, or
mixed) (Table 1).
Because of the very intensive occurrence of joint
sounds and uncertainty in TMD diagnosis based only
on them, patients who presented joint sounds but no
other symptoms were regarded as health, while
patients with joints sounds and at least one of the
above-mentioned symptoms were regarded among
those having TMD. 
For the evaluation of the degree of hearing disorders
the 0B-822 audiometer from Madson with ISO
calibration and the 1701 audiometer of Grason
Stadler & Inter A Coustic of AZ.7 were used for
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Ù‹ÚÈˆÓ Ì˘ÒÓ Î·È ÙË˜ ∫°¢ Ú¤ÂÈ Ó· ·ÔÙÂÏÔ‡Ó ÎÏÈÓÈÎ¤˜
ÂÍÂÙ¿ÛÂÈ˜ ÚÔ˘Ù›Ó·˜ Î·È Â›Ó·È ÔÏ‡ ÛËÌ·ÓÙÈÎfi Ô ÁÈ·ÙÚfi˜
Ó· Ï¿‚ÂÈ ˘’ fi„ÈÓ ÔÔÈÔ‰‹ÔÙÂ ÛËÌÂ›Ô ¤Ó‰ÂÈÍË˜ ÚÔ-
‚Ï‹Ì·ÙÔ˜ ÛÙËÓ ¿ÚıÚˆÛË, fiˆ˜ fiÓÔ, ‹¯Ô ‹ ÂÚÈÔÚÈ-
ÛÌfi ÙË˜ ‰È¿ÓÔÈÍË˜ ÙÔ˘ ÛÙfiÌ·ÙÔ˜. √È ‰È·Ù·Ú·¯¤˜ ÙË˜
·ÎÔ‹˜ Ù·ÍÈÓÔÌÔ‡ÓÙ·È ·Ó¿ÏÔÁ· ÌÂ Ù· ˆÙÔÚÈÓÔÏ·Ú˘ÁÁÔ-
ÏÔÁÈÎ¿ Û˘ÌÙÒÌ·Ù· ˆ˜ ·ÒÏÂÈ· ·ÎÔ‹˜, ÂÌ‚Ô‹, fiÓÔ˜
ÛÙ· ·˘ÙÈ¿ Î·È ›ÏÈÁÁÔ˜. √ Ù‡Ô˜ ÙË˜ ·ÒÏÂÈ·˜ ·ÎÔ‹˜
ÌÔÚÂ› Ó· Â›Ó·È ÓÂ˘ÚÔ·ÈÛıËÙËÚÈ·Îfi˜, ·ÁˆÁÈÌfiÙËÙ·˜ ‹
Û˘Ó‰˘·ÛÌfi˜. 
∂›Ó·È ÁÓˆÛÙfi fiÙÈ ÔÈ Û˘¯ÓfiÙËÙÂ˜ ÙË˜ Û˘Ó‹ıÔ˘˜ ÔÌÈÏ›·˜
Î·È ÙÔ˘ Ô˘‰Ô‡ ·ÎÔ‹˜ Î˘Ì·›ÓÔÓÙ·È ÌÂÙ·Í‡ 16-25 DB. ™Â
·ÛıÂÓÂ›˜ ÌÂ ·ÒÏÂÈ· ·ÎÔ‹˜ Ô Ô˘‰fi˜ ·ÎÔ‹˜ Â›Ó·È 0-10
DB (Proffit, 2000). Œ¯ÂÈ Â›ÛË˜ ‰ÂÈ¯ıÂ› fiÙÈ ·ÛıÂÓÂ›˜ ÌÂ
Ô‰ÔÓÙÔÁÓ·ıÈÎ¤˜ ‰È·Ù·Ú·¯¤˜ ÌÔÚÂ›, Â›ÛË˜, Ó· ·ÚÔ˘-
ÛÈ¿ Ô̇˘Ó ÏÔÈÌÒÍÂÈ˜ ÙÔ˘ Ì¤ÛÔ˘ ˆÙfi˜ Î·È ¿ÏÏÂ˜ ·Ûı¤ÓÂÈÂ˜
ÙˆÓ ÒÙˆÓ. ∏ ·ÓÙÈÌÂÙÒÈÛË ·˘ÙÒÓ ÙˆÓ ‰È·Ù·Ú·¯ÒÓ ÚÔ-
Ê·ÓÒ˜ Û˘ÛÙ‹ÓÂÙ·È Î·È ÁÈ· ‚ÂÏÙ›ˆÛË ÙË˜ ÏÂÈÙÔ˘ÚÁ›·˜ ÙË˜
Â˘ÛÙ·¯È·Ó‹˜ Û¿ÏÈÁÁ·˜ (Paparella, 1991).
™ÎÔfi˜ ÙË˜ ÌÂÏ¤ÙË˜ Â›Ó·È Ó· Î·ıÔÚ›ÛÂÈ ÙÔÓ ÂÈÔÏ·ÛÌfi
ÙˆÓ ∫º°¢ ÛÂ ÔÌ¿‰· ·ÛıÂÓÒÓ ÌÂ ·ÒÏÂÈ· ·ÎÔ‹˜.

Y§IKO KAI ME£O¢OI

∏ ÌÂÏ¤ÙË Â›Ó·È ·Ó·‰ÚÔÌÈÎ‹ Î·È Ë ÌÂıÔ‰ÔÏÔÁ›· ÂÚÈ-
Ï¿Ì‚·ÓÂ Û˘Ó¤ÓÙÂ˘ÍË, ÎÏÈÓÈÎ‹ ÂÍ¤Ù·ÛË Î·È Û˘ÌÏ‹ÚˆÛË
È·ÙÚÈÎÔ‡ ÈÛÙÔÚÈÎÔ‡.
∆Ô ‰Â›ÁÌ· ÚÔ‹ÏıÂ ·fi ·ÛıÂÓÂ›˜ Ô˘ ÚÔÛ‹Ïı·Ó ÛÙÔ
∫¤ÓÙÚÔ ∞ÎÔÔÌ¤ÙÚËÛË˜ ÙÔ˘ ¡ÔÛÔÎÔÌÂ›Ô˘ Loghman
Hakim ÛÙËÓ ∆Â¯ÂÚ¿ÓË, πÚ¿Ó ÙÔ ¯ÂÈÌÒÓ· ÙÔ˘ 2000-
2001 Î·È ˘¤ÛÙËÛ·Ó ·ÎÔÔÌÂÙÚÈÎ‹ ÂÍ¤Ù·ÛË. ∞fi
·˘ÙÔ‡˜ ÂÈÏ¤¯ıËÎ·Ó 100 ÂÓ‹ÏÈÎÂ˜ (55 ¿Ó‰ÚÂ˜ Î·È 45
Á˘Ó·›ÎÂ˜) Ô˘ ˘¤ÊÂÚ·Ó ·fi ·ÒÏÂÈ· ·ÎÔ‹˜. √È ·ÛıÂ-
ÓÂ›˜ ·˘ÙÔ› ÂÍÂÙ¿ÛÙËÎ·Ó ÎÏÈÓÈÎ¿ ÁÈ· ÛËÌÂ›· ∫º°¢ Î·È ÁÈ·
ÙÔÓ Î·ı¤Ó· ÙÔ˘˜ Û˘ÌÏËÚÒıËÎÂ ·ÓÙ›ÛÙÔÈ¯Ô ÈÛÙÔÚÈÎfi. ∆·
ÛÙÔÈ¯Â›· ÂÚÈÏ¿Ì‚·Ó·Ó Â˘Ú‹Ì·Ù· ÙË˜ ÎÏÈÓÈÎ‹˜ ÂÍ¤Ù·-
ÛË˜, fiˆ˜ (·) ÛËÌÂ›· ∫º°¢, .¯. Â›‰Ô˜ fiÓÔ˘ Î·È
‹¯Ô˘˜ ·fi ÙËÓ ¿ÚıÚˆÛË (clicking, ÎÚÈÁÌfi˜), Ì¤ÁÈÛÙË
‰È¿ÓÔÈÍË ÙÔ˘ ÛÙfiÌ·ÙÔ˜ (ÌÈÎÚfiÙÂÚË ·fi 40 ¯ÈÏ.), ·Ú¤Î-
ÎÏÈÛË ‹ ÂÚÈÔÚÈÛÌfi˜ ÙË˜ ÎÈÓËÙÈÎfiÙËÙ·˜ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘
(ÏÈÁfiÙÂÚÔ ·fi 7 ÌÂ 10 ¯ÈÏ. ÚfiÛıÈ· ‹ Ï¿ÁÈ· ÌÂÙ·Ùfi-
ÈÛË ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘), Û˘ÁÎÏÂÈÛÈ·Î¿ ÚÔ‚Ï‹Ì·Ù·,
·ÍÈÔÏfiÁËÛË ÙË˜ ÏÂÈÙÔ˘ÚÁ›·˜ ÙˆÓ Ì·ÛËÙ‹ÚÈˆÓ Ì˘ÒÓ (Â˘·È-
ÛıËÛ›· ‹ fiÓÔ ÛÙÔ˘˜ Ì·ÛËÙ‹ÚÂ˜), (‚) Û˘ÌÙÒÌ·Ù· ‰È·-
Ù·Ú·¯ÒÓ ÙË˜ ·ÎÔ‹˜ (·ÒÏÂÈ· ·ÎÔ‹˜, ÂÌ‚Ô‹, fiÓÔ ÛÙ·
·˘ÙÈ¿ Î·È ›ÏÈÁÁÔ), Î·È (Á) Ù‡Ô ÙË˜ ·ÒÏÂÈ·˜ ·ÎÔ‹˜ (ÓÂ˘-
ÚÔ·ÈÛıËÙËÚÈ·Îfi˜, ·ÁˆÁÈÌfiÙËÙ·˜ ‹ Û˘Ó‰˘·ÛÌfi˜) (¶›Ó·-
Î·˜ 1).
§fiÁˆ ÙË˜ ·˘ÍËÌ¤ÓË˜ Û˘¯ÓfiÙËÙ·˜ ÙˆÓ ‹¯ˆÓ ÙË˜ ¿ÚıÚˆ-
ÛË˜ Î·È ÙË˜ ·‚¤‚·ÈË˜ ‰È¿ÁÓˆÛË˜ ∫º°¢ ÌÂ ‚¿ÛË ÌfiÓÔ
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creation of the audiograms. 
The statistical evaluation included sequential sampling,
t-test, chi-square, K-Dow test (X2), and Fisher exact test. 

RESULTS

Following the clinical examination 82 (82%) of the
100 patients with hearing loss presented TMD. The
signs of these 82 patients with hearing loss included
89% hearing loss, 58% tinnitus, 50% ear pain, and
42% vertigo (Fig. 1).  Out of the three types of hearing
loss, the sensory neurotic type was prevailed (Table 2).
Concerning the classification of malocclusion, 73% of
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·˘Ùfi ÙÔ Û‡ÌÙˆÌ·, ÔÈ ·ÛıÂÓÂ›˜ Ô˘ ÂÌÊ¿ÓÈ ·̇Ó ‹¯Ô˘˜
·fi ÙËÓ ¿ÚıÚˆÛË ¯ˆÚ›˜ ¿ÏÏ· Û˘ÌÙÒÌ·Ù· ıÂˆÚÔ‡ÓÙ·Ó
˘ÁÈÂ›˜, ÂÓÒ ÂÎÂ›ÓÔÈ Ô˘ ÂÌÊ¿ÓÈ ·̇Ó ‹¯Ô˘˜ Î·È ÙÔ˘Ï¿¯È-
ÛÙÔÓ ¤Ó· ·fi Ù· ÚÔ·Ó·ÊÂÚı¤ÓÙ· Û˘ÌÙÒÌ·Ù· ıÂˆ-
ÚÔ‡ÓÙ·Ó fiÙÈ ¤·Û¯·Ó ·fi ∫º°¢.
°È· Ó· ÂÎÙÈÌËıÂ› Ô ‚·ıÌfi˜ ÙˆÓ ‰È·Ù·Ú·¯ÒÓ ·ÎÔ‹˜ ¯ÚË-
ÛÈÌÔÔÈ‹ıËÎ·Ó ÁÈ· Ù· ·ÎÔÔÁÚ¿ÌÌ·Ù· ÙÔ ·ÎÔ˘fiÌÂÙÚÔ
OB-822 ÙË˜ Madson ÌÂ ‚·ıÌÔÓfiÌËÛË ISO Î·È ÙÔ
·ÎÔ˘fiÌÂÙÚÔ ÙË˜ Grason Stadler & Inter A Coustic
∞∑.7.
∏ ÛÙ·ÙÈÛÙÈÎ‹ ·ÍÈÔÏfiÁËÛË ÂÚÈÏ¿Ì‚·ÓÂ ‰ÂÈÁÌ·ÙÔÏË„›·
·ÏÏËÏÔ˘¯›·˜, t-test, ‰ÔÎÈÌ·Û›· K-Dow (X2) Î·È ‰ÔÎÈÌ·-
Û›· Fisher Exact.

FFiinnddiinnggss AAbbuunnddaannccee  ppeerrcceennttaaggee  ((%%))

Limitation in jaw movement
¶ÂÚÈÔÚÈÛÌfi˜ ÛÙË ‰È¿ÓÔÈÍË ÙÔ˘ ÛÙfiÌ·ÙÔ˜ 25,6

Joints sound + limitation in jaw movement
◊¯ÔÈ + ÂÚÈÔÚÈÛÌfi˜ ÛÙË ‰È¿ÓÔÈÍË ÙÔ˘ ÛÙfiÌ·ÙÔ˜ 13,4

Joints sound + limitation in jaw movement + muscle sensitivity + joint pain
◊¯ÔÈ + ÂÚÈÔÚÈÛÌfi˜ ÛÙË ‰È¿ÓÔÈÍË ÙÔ˘ ÛÙfiÌ·ÙÔ˜ + Ì˘˚Î‹ Â˘·ÈÛıËÛ›· + fiÓÔ˜ 9,8

Joints sound + limitation in jaw movement + muscle sensitivity
◊¯ÔÈ + ÂÚÈÔÚÈÛÌfi˜ ÛÙË ‰È¿ÓÔÈÍË ÙÔ˘ ÛÙfiÌ·ÙÔ˜ + Ì˘˚Î‹ Â˘·ÈÛıËÛ›· 8,5

Limitation in jaw movement + muscle sensitivity + joint pain
¶ÂÚÈÔÚÈÛÌfi˜ ÛÙË ‰È¿ÓÔÈÍË ÙÔ˘ ÛÙfiÌ·ÙÔ˜ + Ì˘˚Î‹ Â˘·ÈÛıËÛ›· + fiÓÔ˜ 8,5

Muscle sensitivity + limitation in jaw movement
ª˘˚Î‹ Â˘·ÈÛıËÛ›· + ÂÚÈÔÚÈÛÌfi˜ ÛÙË ‰È¿ÓÔÈÍË ÙÔ˘ ÛÙfiÌ·ÙÔ˜ 6,1

Joints sound + limitation in jaw movement + joint pain
◊¯ÔÈ + ÂÚÈÔÚÈÛÌfi˜ ÛÙË ‰È¿ÓÔÈÍË ÙÔ˘ ÛÙfiÌ·ÙÔ˜ + fiÓÔ˜ 4,9

Joints sound + muscle sensitivity
◊¯ÔÈ + Ì˘˚Î‹ Â˘·ÈÛıËÛ›· 4,9

Muscle sensitivity
ª˘˚Î‹ Â˘·ÈÛıËÛ›· 4,9

Joints sound + muscle sensitivity + joint pain
◊¯ÔÈ + Ì˘˚Î‹ Â˘·ÈÛıËÛ›· + fiÓÔ˜ 3,7

Joint pain
¶fiÓÔ˜ 3,6

Joints sound + joint pain
◊¯ÔÈ + fiÓÔ˜ 2,4

Limitation in jaw movement + joint pain
¶ÂÚÈÔÚÈÛÌfi˜ ÛÙË ‰È¿ÓÔÈÍË ÙÔ˘ ÛÙfiÌ·ÙÔ˜ + fiÓÔ˜ 2,4

Limitation in jaw movement + deviation
¶ÂÚÈÔÚÈÛÌfi˜ ÛÙË ‰È¿ÓÔÈÍË ÙÔ˘ ÛÙfiÌ·ÙÔ˜ + Ï·ÁÈÔÏ›ÛıËÛË 1,3

¶›Ó·Î·˜ 1. ∫·Ù·ÓÔÌ‹ 82 ·ÛıÂÓÒÓ ÌÂ ·ÒÏÂÈ· ·ÎÔ‹˜ Î·È ∫º°¢.

Table 1. Distribution of 82 patients with hearing loss and temporomandibular disorders.
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A¶OTE§E™MATA

ªÂÙ¿ ÙËÓ ÎÏÈÓÈÎ‹ ÂÍ¤Ù·ÛË, ÔÈ 82 (82%) ·fi ÙÔ˘˜ 100
·ÛıÂÓÂ›˜ ÌÂ ·ÒÏÂÈ· ·ÎÔ‹˜ ‚Ú¤ıËÎ·Ó fiÙÈ ·ÚÔ˘ÛÈ¿-
Ô̇˘Ó ∫º°¢. ∆· ÛËÌÂ›· Î·È Û˘ÌÙÒÌ·Ù· ÙˆÓ 82 ·˘ÙÒÓ

·ÛıÂÓÒÓ ÌÂ ·ÒÏÂÈ· ·ÎÔ‹˜ ÂÚÈÏ¿Ì‚·Ó·Ó ·ÒÏÂÈ·
·ÎÔ‹˜ 89%, ÂÌ‚Ô‹ 58%, fiÓÔ ÛÙ· ·˘ÙÈ¿ 50% Î·È ›ÏÈÁ-
ÁÔ 42% (∂ÈÎ.1). ∞fi ÙÔ˘˜ ÙÚÂÈ˜ Ù‡Ô˘˜ ·ÒÏÂÈ·˜
·ÎÔ‹˜ ÂÈÎÚ·ÙÔ‡ÛÂ Ô ÓÂ˘ÚÔ·ÈÛıËÙËÚÈ·Îfi˜ Ù‡Ô˜
(¶›Ó·Î·˜ 2). ∆Ô 73% ÙˆÓ ·ÛıÂÓÒÓ ÌÂ ·ÒÏÂÈ· ·ÎÔ‹˜
Â›¯·Ó Û‡ÁÎÏÂÈÛË ∆¿ÍË˜ π (¶›Ó·Î·˜ 3).
™¯ÂÙÈÎ¿ ÌÂ ÙÔÓ ÂÈÔÏ·ÛÌfi ÙˆÓ ∫º°¢ ÛÙÔ˘˜ ·ÛıÂÓÂ›˜
ÙË˜ ·ÚÔ‡Û·˜ ÌÂÏ¤ÙË˜ (100), ‚Ú¤ıËÎÂ fiÙÈ ÔÈ ·ÛıÂÓÂ›˜
ÌÂ ·ÒÏÂÈ· ·ÎÔ‹˜ ¤¯Ô˘Ó 95% Èı·ÓfiÙËÙ· Ó· ·ÚÔ˘-
ÛÈ¿ÛÔ˘Ó ∫º°¢. 
µÚ¤ıËÎÂ ·ÎfiÌË fiÙÈ Ô ÓÂ˘ÚÔ·ÈÛıËÙËÚÈ·Îfi˜ Ù‡Ô˜ ÙË˜
·ÒÏÂÈ·˜ ·ÎÔ‹˜ ‹Ù·Ó Ô Û˘ÓËı¤ÛÙÂÚÔ˜ (43%) ÛÙÔ˘˜
·ÛıÂÓÂ›˜ ÌÂ ·ÒÏÂÈ· ·ÎÔ‹˜ Î·È ∫º°¢ (¶›Ó·Î·˜ 4).
∞Ó·ÊÔÚÈÎ¿ ÌÂ Ù· ‰È·ÁÓˆÛÙÈÎ¿ ÛËÌÂ›· Î·È ·Ú¿ÔÓ·
ÙˆÓ ·ÛıÂÓÒÓ, ÙÔ Û˘ÓËı¤ÛÙÂÚÔ Â‡ÚËÌ· (80.5%) ÛÙ·
¿ÙÔÌ· ÌÂ ·ÒÏÂÈ· ·ÎÔ‹˜ ‹Ù·Ó Ô ÂÚÈÔÚÈÛÌfi˜ ÙË˜ ÎÈÓË-
ÙÈÎfiÙËÙ·˜ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ (∂ÈÎ. 2). ™ÙÔ˘˜ ·ÛıÂÓÂ›˜ ÌÂ
·ÒÏÂÈ· ·ÎÔ‹˜ Î·È ∫º°¢ ‰ÂÓ ‚Ú¤ıËÎÂ Ó· ˘¿Ú¯ÂÈ
ÛËÌ·ÓÙÈÎ‹ Û˘Û¯¤ÙÈÛË ÌÂ Û˘ÁÎÏÂÈÛÈ·Î‹ ‰È·Ù·Ú·¯‹ ∆¿ÍË˜
ππ, Î·ÙËÁÔÚ›·˜ 2 Î·È ∆¿ÍË˜ πππ (¶›Ó·Î·˜ 5).

patients with hearing loss presented Class I (Table 3).
Considering the prevalence of TMD among the
patients of our study (100 patients), it was found that
in patients with hearing loss there is a 95% possibility
to present TMJ disorders. 
The sensory neurotic type of hearing loss was found
also to be the highest cause (43%) for patients with
hearing loss and TMD (Table 4). Concerning the
diagnostic symptoms and complaints, the limitation of
mandibular movement was the most common (80.5%)
finding in patients with hearing loss (Fig. 2). No
significant relationship was found when evaluating
patients with hearing loss and TMD in relation to Class
II, division 2 and Class III malocclusion (Table 5). 

DISCUSSION

The presence of auditory symptoms in patients with
TMJ dysfunction has been known for a long time
(Ioannides and Hoogland, 1983; Lam at al., 2001).
Although many suggestions have been made as to
their causes, none has yet proved adequate. 
In this study the outbreak of TMD in patients with
hearing loss was 82%, which is very considerable.
The most observable common sign was the limitation
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Figure 1. 

Distribution of 82 patients with hearing loss and temporomandibular joint disorders.



of lower jaw movement (25.6%).  
The results of this study are in accordance with many
other studies (Baldursson and Blackmer, 1987;
Ciancaglini et al., 1994; Koskinen et al., 1980;
Vernon et al., 1992). They, however, disagree with the
studies of Henderson et al. (1992) and McKenna and
Hall’s (1990).
More specifically, Baldursson and Blockmer (1987)
hypothesized that a correlation exists between a
specific form of sensorineural hearing loss and TMJ
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Figure 2.

Signs of 100 patients with hearing loss in Tehran.

TT‡‡ÔÔ˜̃  ÙÙËË˜̃  ··ÒÒÏÏÂÂÈÈ··˜̃  ··ÎÎÔÔ‹‹˜̃
TTyyppee  ooff  hheeaarriinngg  lloossss ((%%))

¡Â˘ÚÔ·ÈÛıËÙËÚÈ·Îfi˜ 
Sensory-neurotic 42

∞ÁˆÁÈÌfiÙËÙ·˜ 
Conductive 34

™˘Ó‰˘·ÛÌfi˜ 
Mixed 24

¶›Ó·Î·˜ 2. ∫·Ù·ÓÔÌ‹ 100 ·ÛıÂÓÒÓ ÌÂ ·ÒÏÂÈ· ·ÎÔ‹˜, Û‡ÌÊˆ-

Ó· ÌÂ ÙÔÓ Ù‡Ô ÙË˜ ‰È·Ù·Ú·¯‹˜.

Table 2. Distribution of 100 patients with hearing loss in terms of

type of hearing problems.

∆∆··ÍÍÈÈÓÓfifiÌÌËËÛÛËË  ÙÙËË˜̃  ÛÛ˘̆ÁÁÎÎÏÏÂÂÈÈÛÛËË˜̃
CCllaassssiiffiiccaattiioonn  ooff  mmaalloocccclluussiioonn  %%

Class I 73

Class II, div. 1 3

Class II, div. 2 12

Class III 12

¶›Ó·Î·˜ 3. ∫·Ù·ÓÔÌ‹ 100 ·ÛıÂÓÒÓ ÌÂ ·ÒÏÂÈ· ·ÎÔ‹˜, Û‡ÌÊˆ-

Ó· ÌÂ ÙË Û‡ÁÎÏÂÈÛË.

Table 3. Distribution of 100 patients with hearing loss according

to occlusion.

™YZHTH™H

∏ ·ÚÔ˘Û›· ·ÎÔ˘ÛÙÈÎÒÓ Û˘ÌÙˆÌ¿ÙˆÓ ÛÂ ·ÛıÂÓÂ›˜ ÌÂ
‰˘ÛÏÂÈÙÔ˘ÚÁ›· ÙË˜ ∫°¢ Â›Ó·È ÁÓˆÛÙ‹ ·fi ÔÏÏ¿ ¯ÚfiÓÈ·
(Ioannides Î·È Hoogland, 1983; Lam Î·È Û˘Ó.,
2001). ¶·ÚfiÏÔ Ô˘ ¤¯Ô˘Ó ÚÔÙ·ıÂ› ‰È¿ÊÔÚ· ·›ÙÈ·,
‰ÂÓ ¤¯Ô˘Ó ·Ô‰ÂÈ¯ıÂ› Â·ÚÎÒ˜.
™ÙË ÌÂÏ¤ÙË ·˘Ù‹ Ë ÂÌÊ¿ÓÈÛË ÙË˜ ‰È·Ù·Ú·¯‹˜ ∫º°¢ ÛÂ
·ÛıÂÓÂ›˜ ÌÂ ·ÒÏÂÈ· ·ÎÔ‹˜ ‹Ù·Ó 82%, ÔÛÔÛÙfi È‰È·›ÙÂÚ·
˘„ËÏfi. ∆Ô Û˘¯ÓfiÙÂÚ· ·Ú·ÙËÚÔ‡ÌÂÓÔ Û‡ÌÙˆÌ· ‹Ù·Ó Ô
ÂÚÈÔÚÈÛÌfi˜ ÙË˜ ÎÈÓËÙÈÎfiÙËÙ·˜ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ (25.6%).
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∆· ·ÔÙÂÏ¤ÛÌ·Ù· ÙË˜ ÌÂÏ¤ÙË˜ ·˘Ù‹˜ Û˘ÌÊˆÓÔ‡Ó ÌÂ ·˘Ù¿
¿ÏÏˆÓ ÂÚÂ˘ÓËÙÒÓ (Baldursson Î·È Blackmer, 1987;
Ciancaglini Î·È Û˘Ó., 1994; Koskinen Î·È Û˘Ó., 1980;
Vernon Î·È Û˘Ó., 1992). ∂Ó ÙÔ‡ÙÔÈ˜, ˘¿Ú¯ÂÈ ·Û˘ÌÊˆ-
Ó›· ÌÂ ÙÈ˜ ÌÂÏ¤ÙÂ˜ ÙˆÓ Henderson Î·È Û˘Ó. (1992) Î·È,
McKenna Î·È Hall (1990).
∂È‰ÈÎfiÙÂÚ·, ÔÈ Baldursson Î·È Blackmer (1987) ‰È·Ù‡-
ˆÛ·Ó ÙËÓ ˘fiıÂÛË fiÙÈ ˘¿Ú¯ÂÈ Û¯¤ÛË ÌÂÙ·Í‡ ÌÈ·˜ ÂÈ‰È-
Î‹˜ ÌÔÚÊ‹˜ ÓÂ˘ÚÔ·ÈÛıËÙËÚÈ·Î‹˜ ·ÒÏÂÈ·˜ ·ÎÔ‹˜ Î·È
ÙË˜ ÎÚÔÙ·ÊÔÁÓ·ıÈÎ‹˜ ‰˘ÛÏÂÈÙÔ˘ÚÁ›·˜. °È· ÙÔ ÏfiÁÔ
·˘Ùfi, ÂÍ¤Ù·Û·Ó ÛÂ ·ÎÔÔÏÔÁÈÎ¤˜ ÎÏÈÓÈÎ¤˜ 50 ·ÛıÂÓÂ›˜
Ô˘ ÂÌÊ¿ÓÈ ·̇Ó ·˘Ù‹ ÙËÓ ·ÎÔÔÌÂÙÚÈÎ‹ ÂÈÎfiÓ· Î·È ÙÔ˘˜
Û‡ÁÎÚÈÓ·Ó ÌÂ 50 Ì¿ÚÙ˘ÚÂ˜ Ô˘ Ù·›ÚÈ· ·̇Ó ÛÙËÓ ËÏÈÎ›·,
ÙÔ Ê‡ÏÔ Î·È ÙË ‚·Ú‡ÙËÙ· ·ÒÏÂÈ·˜ ·ÎÔ‹˜. √È ÂÚÂ˘ÓËÙ¤˜
‚Ú‹Î·Ó fiÙÈ Ë ÔÌ¿‰· ÌÂ Ù‡Ô Ì¤ÛË˜ Û˘¯ÓfiÙËÙ·˜ ÓÂ˘ÚÔ-
·ÈÛıËÙËÚÈ·Î‹˜ ·ÒÏÂÈ·˜ ·ÎÔ‹˜ ·Ó¤ÊÂÚ·Ó ÂÚÈÛÛfiÙÂÚ·

dysfunction. For this reason they examined 50 patients
at audiology clinics who showed this audiometric
configuration and compared them with 50 control
patients, matched for age, sex, and severity of loss.
The authors found that the group with mid-frequency
type of sensory neural hearing loss, reported more
symptoms of TMJ dysfunction, including more TMJ
pain, tenderness, and jaw noises. The same group
also reported significantly more bruxism and
clenching. 
Ciancaglini et al. (1994) examined whether persons
with more severe arthropathy have more ear, nose,
and throat symptoms. The authors found that the
severity of arthropathy was significantly associated
with ear, nose, and throat symptoms as a whole and
specifically with deafness and dizziness. However,
tinnitus and earache were not statistically significantly
associated. Multiple analysis of their findings showed
deafness to be the only ear, nose, and throat variable
independently associated with severity of arthropathy.
These findings lead the authors to conclude that there
is a considerable association between TMD of
arthrogenic origin and ear, nose, and throat symptoms,
especially deafness.
Koskinen et al. (1980) investigated 47 patients with
TMJ dysfunction. A total of 100 subjective symptoms
localized in the ear were encountered in 39 of them.
The authors noted that the treatment of TMJ dysfunction
eradicated or reduced 56% of these symptoms.
Vernon et al. (1992), after evaluating the indicators of
TMD in patients with sever tinnitus, observed no single
benchmark standard that exclusively indicated tinnitus
from TMJ origins. The authors concluded with a
recommendation for TMD referral for those tinnitus
patients with unknown etiology who demonstrate any
three or more of the TMD indicators.
Moreover, Kempf et al. (1993) performed a
prospective study to analyze factors of the
dentoskeletal system and of the TMJ that can influence
acute and chronic inner ear dysfunctions. They
examined a total of 138 patients receiving clinical
treatment for inner ear dysfunctions (12.3% chronic
sensorineural hearing loss, 15.2% Meniere's disease,
52.2% sudden hearing loss, 13.8% isolated tinnitus,
6.5% recurrent hearing loss). The authors found
pathological findings in 110 patients (79.7%). In
43.5% of them a TMJ syndrome was diagnosed, in
29% parafunction of the occlusion, and in 35% a
myopathy of the masticatory muscles.
In addition, Ordubazari and Jenabian (1996)
revaluated the relationship between malocclusion and
hearing disorders. Among the various types of
malocclusion characteristics the most effective role
seemed to play Class III and deepbite.

∆∆‡‡ÔÔ˜̃  ÙÙËË˜̃  ··ÒÒÏÏÂÂÈÈ··˜̃  ··ÎÎÔÔ‹‹˜̃
TTyyppee  ooff  hheeaarriinngg  lloossss %%

¡Â˘ÚÔ·ÈÛıËÙËÚÈ·Îfi˜ 
Sensory-neurotic 43

∞ÁˆÁÈÌfiÙËÙ·˜ 
Conductive 36

™˘Ó‰˘·ÛÌfi˜ 
Mixed 21

¶›Ó·Î·˜ 4. ∫·Ù·ÓÔÌ‹ 82 ·ÛıÂÓÒÓ ÌÂ ·ÒÏÂÈ· ·ÎÔ‹˜ Î·È ÎÚÔ-

Ù·ÊÔÁÓ·ıÈÎ‹˜ ‰˘ÛÏÂÈÙÔ˘ÚÁ›·˜ Û‡ÌÊˆÓ· ÌÂ ÙÔÓ Ù‡Ô ÙË˜ ·Ò-

ÏÂÈ·˜ ·ÎÔ‹˜.

Table  4.  Distribution of 82 patients with hearing loss and tempor-

omandibular disorders according to the type of learning loss.

∫∫ºº°°¢¢  ∫∫ºº°°¢¢
¯̄ˆ̂ÚÚ››˜̃  ··ÒÒÏÏÂÂÈÈ··  ··ÎÎÔÔ‹‹˜̃ ÌÌÂÂ  ··ÒÒÏÏÂÂÈÈ··  ··ÎÎÔÔ‹‹˜̃

TTMMDD  TTMMDD  
wwiitthhoouutt  hheeaarriinngg  lloossss wwiitthh  hheeaarriinngg  lloossss

((NN==1188)) ((NN==8822))

Class I 77,7% 71,9%

Class II, div. 1 0,0% 4,8%

Class II, div. 2 11,2% 10,9%

Class III 11,1% 12,4%

¶›Ó·Î·˜ 5. ∫·Ù·ÓÔÌ‹ 100 ·ÛıÂÓÒÓ ÌÂ ·ÒÏÂÈ· ·ÎÔ‹˜ Î·È ÎÚÔ-

Ù·ÊÔÁÓ·ıÈÎ‹˜ ‰˘ÛÏÂÈÙÔ˘ÚÁ›·˜ ·Ó¿ÏÔÁ· ÌÂ ÙËÓ Î·ÙËÁÔÚ›·

Û‡ÁÎÏÂÈÛË˜.

Table 5. Distribution of 100 patients with hearing loss and TMD

according to classification of malocclusion. 
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Û˘ÌÙÒÌ·Ù· ‰˘ÛÏÂÈÙÔ˘ÚÁ›·˜ ÙË˜ ∫°¢, fiˆ˜ ÌÂÁ·Ï‡ÙÂÚÔ
fiÓÔ ÛÙËÓ ¿ÚıÚˆÛË, Â˘·ÈÛıËÛ›· Î·È ‹¯Ô˘˜. ∏ ›‰È·
ÔÌ¿‰· ·Ó¤ÊÂÚÂ Â›ÛË˜ ÛËÌ·ÓÙÈÎ¿ ·˘ÍËÌ¤ÓÔ ‚ÚÔ˘ÍÈÛÌfi
Î·È ÛÊ›ÍÈÌÔ ÙˆÓ ‰ÔÓÙÈÒÓ.
√È Ciancaglini Î·È Û˘Ó. (1994) ÌÂÏ¤ÙËÛ·Ó ·Ó Ù· ¿ÙÔÌ·
ÌÂ ÛÔ‚·ÚfiÙÂÚË ·ÚıÚÔ¿ıÂÈ· ÂÌÊ·Ó› Ô̇˘Ó ÂÚÈÛÛfiÙÂÚ·
ˆÙÔÚÈÓÔÏ·Ú˘ÁÁÔÏÔÁÈÎ¿ Û˘ÌÙÒÌ·Ù·. µÚ‹Î·Ó fiÙÈ Ë
‚·Ú‡ÙËÙ· ÙË˜ ·ÚıÚÔ¿ıÂÈ·˜ ·ÚÔ˘Û›· Â̇ ÁÂÓÈÎ¿ ÛËÌ·-
ÓÙÈÎ‹ Û˘Û¯¤ÙÈÛË ÌÂ Ù· ˆÙÔÚÈÓÔÏ·Ú˘ÁÁÔÏÔÁÈÎ¿ Û˘ÌÙÒÌ·-
Ù· Î·È, ÂÈ‰ÈÎfiÙÂÚ·, ÌÂ ÙËÓ ÎˆÊfiÙËÙ· Î·È ÙË ¿̇ÏË. ∂Ó ÙÔ‡-
ÙÔÈ˜, Ë ÂÌ‚Ô‹ Î·È Ô fiÓÔ˜ ÛÙ· ·˘ÙÈ¿ ‰ÂÓ ·ÚÔ˘Û›·Û·Ó
ÛÙ·ÙÈÛÙÈÎ¿ ÛËÌ·ÓÙÈÎ‹ Û˘Û¯¤ÙÈÛË. ¶ÔÏÏ·Ï‹ ·Ó¿Ï˘ÛË ÙˆÓ
Â˘ÚËÌ¿ÙˆÓ ÙÔ˘˜ ¤‰ÂÈÍÂ fiÙÈ Ë ÎˆÊfiÙËÙ· Â›Ó·È Ë ÌfiÓË ˆÙÔ-
ÚÈÓÔÏ·Ú˘ÁÁÔÏÔÁÈÎ‹ ·Ú¿ÌÂÙÚÔ˜ Ô˘ ·ÚÔ˘ÛÈ¿ Â̇È ·ÓÂ-
Í¿ÚÙËÙË Û˘Û¯¤ÙÈÛË ÌÂ ÙË ‚·Ú‡ÙËÙ· ÙË˜ ·ÚıÚÔ¿ıÂÈ·˜.
∆· Â˘Ú‹Ì·Ù· ·˘Ù¿ Ô‰ËÁÔ‡Ó ÙÔ˘˜ ÂÚÂ˘ÓËÙ¤˜ ÛÙÔ Û˘Ì¤-
Ú·ÛÌ· fiÙÈ ˘¿Ú¯ÂÈ ÛËÌ·ÓÙÈÎ‹ Û˘Û¯¤ÙÈÛË ÌÂÙ·Í‡ ∫º°¢
·ÚıÚÈÎ‹˜ ÚÔ¤ÏÂ˘ÛË˜ Î·È Û˘ÌÙˆÌ¿ÙˆÓ øƒ§, ÂÈ‰ÈÎfiÙÂ-
Ú· ÙË˜ ÎˆÊfiÙËÙ·˜.
√È Koskinen Î·È Û˘Ó. (1980) ÌÂÏ¤ÙËÛ·Ó 47 ·ÛıÂÓÂ›˜ ÌÂ
ÎÚÔÙ·ÊÔÁÓ·ıÈÎ‹ ‰˘ÛÏÂÈÙÔ˘ÚÁ›·. ™Â 39 ·fi ·˘ÙÔ‡˜
Û˘Ó¿ÓÙËÛ·Ó 100 Û˘ÓÔÏÈÎ¿ ˘ÔÎÂÈÌÂÓÈÎ¿ Û˘ÌÙÒÌ·Ù·
Ô˘ ÂÓÙÔ› Ô̇ÓÙ·È ÛÙÔ ·˘Ù›. √È Û˘ÁÁÚ·ÊÂ›˜ ÛËÌÂÈÒÓÔ˘Ó
fiÙÈ Ë ıÂÚ·Â›· ÙË˜ ∫º°¢ ÂÍ¿ÏÂÈ„Â ‹ ÌÂ›ˆÛÂ 56% ·˘ÙÒÓ
ÙˆÓ Û˘ÌÙˆÌ¿ÙˆÓ.
√È Vernon Î·È Û˘Ó. (1992), ·ÊÔ‡ ·ÍÈÔÏfiÁËÛ·Ó ÙÔ˘˜
‰Â›ÎÙÂ˜ ∫º°¢ ÛÂ ·ÛıÂÓÂ›˜ ÌÂ ÌÂÁ¿ÏÔ˘ ‚·ıÌÔ‡ ÂÌ‚Ô‹,
‰ÂÓ ·Ú·Ù‹ÚËÛ·Ó ¤Ó· Î·È ÌÔÓ·‰ÈÎfi ÎÚÈÙ‹ÚÈÔ Ô˘ Ó·
Î·Ù·‰ÂÈÎÓ‡ÂÈ fiÙÈ Ë ÂÌ‚Ô‹ Â›Ó·È ·ÔÎÏÂÈÛÙÈÎ¿ ÎÚÔÙ·ÊÔ-
ÁÓ·ıÈÎ‹˜ ·ÈÙÈÔÏÔÁ›·˜. √È Û˘ÁÁÚ·ÊÂ›˜ Û˘Ì¤Ú·Ó·Ó fiÙÈ
·ÛıÂÓÂ›˜ ÌÂ ÂÌ‚Ô‹ ·ÁÓÒÛÙÔ˘ ·ÈÙÈÔÏÔÁ›·˜ ı· Ú¤ÂÈ Ó·
·Ú·¤ÌÔÓÙ·È ÁÈ· ¤ÏÂÁ¯Ô ÙË˜ ∫º°¢, fiÙ·Ó Û˘Ó˘¿Ú-
¯Ô˘Ó ÙÚÂÈ˜ ‹ ÂÚÈÛÛfiÙÂÚÔÈ ‰Â›ÎÙÂ˜ ‰˘ÛÏÂÈÙÔ˘ÚÁ›·˜.
∂ÈÏ¤ÔÓ, ÔÈ Kempf Î·È Û˘Ó. (1993) ¤Î·Ó·Ó Ì›· ÚÔÔ-
ÙÈÎ‹ ÌÂÏ¤ÙË ÁÈ· Ó· ·Ó·Ï‡ÛÔ˘Ó ÙÔ˘˜ ·Ú¿ÁÔÓÙÂ˜ ÂÎÂ›-
ÓÔ˘˜ ÙÔ˘ Ô‰ÔÓÙÔÁÓ·ıÈÎÔ‡ Û˘ÛÙ‹Ì·ÙÔ˜ Î·È ÙË˜ ∫°¢ Ô˘
ÌÔÚÔ‡Ó Ó· ÂËÚÂ¿ÛÔ˘Ó ÔÍÂ›Â˜ Î·È ¯ÚfiÓÈÂ˜ ‰˘ÛÏÂÈ-
ÙÔ˘ÚÁ›Â˜ ÙÔ˘ ¤Ûˆ ˆÙfi˜. ∂Í¤Ù·Û·Ó 138 ·ÛıÂÓÂ›˜ Ô˘
‚Ú›ÛÎÔÓÙ·Ó ÛÂ ÎÏÈÓÈÎ‹ ıÂÚ·Â›· ÁÈ· ‰˘ÛÏÂÈÙÔ˘ÚÁ›Â˜ ÙÔ˘
¤Ûˆ ˆÙfi˜ (12.3% ¯ÚfiÓÈ· ÓÂ˘ÚÔ·ÈÛıËÙËÚÈ·Î‹ ·ÒÏÂÈ·
·ÎÔ‹˜, 15.2% ÓfiÛÔ˜ Meniere, 52.2% ·fiÙÔÌË ·Ò-
ÏÂÈ· ·ÎÔ‹˜, 13.8% ÌÂÌÔÓˆÌ¤ÓË ÂÌ‚Ô‹, 6.5% ˘ÔÙÚÔ-
È¿ Ô̇˘Û· ·ÒÏÂÈ· ·ÎÔ‹˜). √È ÂÚÂ˘ÓËÙ¤˜ ÂÓÙfiÈÛ·Ó
·ıÔÏÔÁÈÎ¿ Â˘Ú‹Ì·Ù· ÛÂ 110 ·ÛıÂÓÂ›˜ (79.7%). ™ÙÔ
43.5% ·fi ·˘ÙÔ‡˜ ‰È·ÁÓÒÛıËÎÂ ¤Ó· Û‡ÌÙˆÌ· ·fi ÙËÓ
∫°¢, ÛÙÔ 29% ·Ú·ÏÂÈÙÔ˘ÚÁ›· ÙË˜ Û‡ÁÎÏÂÈÛË˜ Î·È ÛÙÔ
35% Ì˘Ô¿ıÂÈ· ÙˆÓ Ì·ÛËÙËÚ›ˆÓ Ì˘ÒÓ.
∞ÎfiÌË, ÔÈ Ordubazari Î·È Jenabian (1996) Â·Ó·ÍÈÔ-
ÏfiÁËÛ·Ó ÙË Û¯¤ÛË ÌÂÙ·Í‡ Û‡ÁÎÏÂÈÛË˜ Î·È ·ÎÔ˘ÛÙÈÎÒÓ
‰È·Ù·Ú·¯ÒÓ. ªÂÙ·Í‡ ÙˆÓ ‰È·ÊfiÚˆÓ Ù‡ˆÓ Û˘ÁÎÏÂÈÛÈ·-
ÎÒÓ ‰È·Ù·Ú·¯ÒÓ, ÛËÌ·ÓÙÈÎfiÙÂÚÔ ÚfiÏÔ ¤¯Ô˘Ó Ë ∆¿ÍË πππ
Î·È Ë ‚·ıÂÈ¿ ‰‹ÍË.
∞fi ÙËÓ ¿ÏÏË ÌÂÚÈ¿, ÔÈ Handerson Î·È Û˘Ó. (1992)
ÌÂÏ¤ÙËÛ·Ó 12 ¿ÙÔÌ· ÌÂ ÂÛˆÙÂÚÈÎ‹ ·Ô‰ÈÔÚÁ¿ÓˆÛË ÙË˜

From the other hand, Handerson et al. (1992) studied
12 subjects with internal derangement of the TMJ
(treated surgically) and nine subjects with myofacial
pain disorder (treated medically), and they found no
difference between the groups in pretreatment
audiometric findings or in their degree of otologic
symptoms. Similarly, there were no differences in post-
treatment audiometric measures and there were no
significant treatment effects. The disadvantage of this
study was that these findings did not correlated with a
healthy control sample. 
Finally, McKenna and Hall (1990) investigated 13
patients with proven internal TMJ derangements, who
were scheduled for arthrotomy. The patients'
perception of otologic symptoms was recorded before
surgery, and hearing was evaluated audiometrically
both before and after surgery. The authors concluded
that there was no significant correlation between
otologic symptoms and ipsilateral painful internal TMJ
derangement. Perceived hearing loss was
substantiated in only about half of the instances.
Furthermore, only about half of the ears with measured
hearing loss (sensorineural) were associated with a
painful internal derangement. Arthrotomy did not
change any of the audiograms.

CONCLUSIONS

According to the results of this study it can be
concluded that:
1. Patients with hearing problems present a high

prevalence of TMD. However, a highly significant
relationship between these two conditions has not
been yet established.

2. In patients with hearing loss there is a 95%
possibility to present TMD (min. 75%, max. 90%).

3. Joint sounds were found to be very prevalent in the
sample.

4. Restriction of mandibular movements was the most
common symptom in patients with hearing loss and
TMD.
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∫°¢ (Ô˘ ·ÓÙÈÌÂÙˆ›ÛÙËÎ·Ó ¯ÂÈÚÔ˘ÚÁÈÎ¿) Î·È 9 ¿ÙÔÌ· ÌÂ
‰È·Ù·Ú·¯‹ Ì˘Ô-ÚÔÛˆÈÎÔ‡ fiÓÔ˘ (Ô˘ ·ÓÙÈÌÂÙˆ›ÛÙË-
Î·Ó ÌÂ Û˘ÓÙËÚËÙÈÎ‹ ıÂÚ·Â›·) Î·È ‰ÂÓ ‚Ú‹Î·Ó ‰È·ÊÔÚ¤˜
ÌÂÙ·Í‡ ÙˆÓ ‰‡Ô ÔÌ¿‰ˆÓ ÛÙ· ·ÎÔÔÌÂÙÚÈÎ¿ Â˘Ú‹Ì·Ù· ‹
ÛÙÔ ‚·ıÌfi ÙˆÓ ˆÙÔÏÔÁÈÎÒÓ Û˘ÌÙˆÌ¿ÙˆÓ ÚÈÓ ÙË ıÂÚ·-
Â›·. √ÌÔ›ˆ˜, ‰ÂÓ ˘‹Ú¯·Ó ‰È·ÊÔÚ¤˜ ÛÙ· ·ÎÔÔÌÂÙÚÈÎ¿
Â˘Ú‹Ì·Ù· ÌÂÙ¿ ÙË ıÂÚ·Â›·, Ô‡ÙÂ ÛËÌ·ÓÙÈÎ¿ ıÂÚ·Â˘ÙÈÎ¿
·ÔÙÂÏ¤ÛÌ·Ù·. ªÂÈÔÓ¤ÎÙËÌ· ·˘Ù‹˜ ÙË˜ ÌÂÏ¤ÙË˜ ·ÔÙÂÏÂ›
ÙÔ ÁÂÁÔÓfi˜ fiÙÈ Ù· Â˘Ú‹Ì·Ù· ‰ÂÓ Û˘Û¯ÂÙ›ÛÙËÎ·Ó ÌÂ ˘ÁÈ¤˜
‰Â›ÁÌ· ÂÏ¤Á¯Ô˘.
∆¤ÏÔ˜, ÔÈ McKenna Î·È Hall (1990) ÌÂÏ¤ÙËÛ·Ó 13
·ÛıÂÓÂ›˜ ÌÂ ‰È·ÁÓˆÛÌ¤ÓË ÂÛˆÙÂÚÈÎ‹ ·Ô‰ÈÔÚÁ¿ÓˆÛË
ÙË˜ ∫°¢ Ô˘ Â›¯·Ó ÚÔÁÚ·ÌÌ·ÙÈÛÙÂ› ÁÈ· ·ÚıÚÔÙÔÌ‹.
¶ÚÈÓ ÙÔ ¯ÂÈÚÔ˘ÚÁÂ›Ô Î·Ù·ÁÚ¿ÊËÎÂ Ë ·ÓÙ›ÏË„Ë ÙˆÓ ·ÛıÂ-
ÓÒÓ ÁÈ· Ù· ˆÙÔÏÔÁÈÎ¿ ÙÔ˘˜ Û˘ÌÙÒÌ·Ù· Î·È ·ÍÈÔÏÔÁ‹ıË-
ÎÂ ·ÎÔÔÌÂÙÚÈÎ¿ Ë ·ÎÔ‹ ÚÈÓ Î·È ÌÂÙ¿ ÙËÓ Â¤Ì‚·ÛË. √È
Û˘ÁÁÚ·ÊÂ›˜ ÂÈ‚Â‚·›ˆÛ·Ó fiÙÈ ‰ÂÓ ˘‹Ú¯Â ÛËÌ·ÓÙÈÎ‹
Û¯¤ÛË ÌÂÙ·Í‡ ˆÙÔÏÔÁÈÎÒÓ Û˘ÌÙˆÌ¿ÙˆÓ Î·È ·ÓÙ›ÛÙÔÈ¯Ë˜
ÂÒ‰˘ÓË˜ ÂÛˆÙÂÚÈÎ‹˜ ·Ô‰ÈÔÚÁ¿ÓˆÛË˜ ÙË˜ ∫º¢. ∏
·ÒÏÂÈ· ·ÎÔ‹˜ fiˆ˜ ÙËÓ ·ÓÙÈÏ·Ì‚¿ÓÔÓÙ·Ó ÔÈ ·ÛıÂÓÂ›˜
ÂÈ‚Â‚·ÈÒıËÎÂ ÌfiÓÔ ÛÙÈ˜ ÌÈÛ¤˜ ÂÚÈÙÒÛÂÈ˜. ∞ÎfiÌË,
ÌfiÓÔ Ô ÌÈÛfi˜ ÂÚ›Ô˘ ·ÚÈıÌfi˜ ·˘ÙÈÒÓ ÌÂ ÌÂÙÚËıÂ›Û·
·ÒÏÂÈ· ·ÎÔ‹˜ (ÓÂ˘ÚÔ·ÈÛıËÙËÚÈ·Î‹) Û˘Û¯ÂÙ›ÛıËÎÂ ÌÂ
ÂÒ‰˘ÓË ÂÛˆÙÂÚÈÎ‹ ‰È·Ù·Ú·¯‹. ∏ ·ÚıÚÔÙÔÌ‹ ‰ÂÓ ¿ÏÏ·-
ÍÂ Ù· ·ÎÔÔÁÚ¿ÌÌ·Ù·.

™YM¶EPA™MATA

∞fi Ù· ·ÔÙÂÏ¤ÛÌ·Ù· ·˘Ù‹˜ ÙË˜ ÌÂÏ¤ÙË˜ Û˘ÌÂÚ·›ÓÂÙ·È fiÙÈ:
1. ∞ÛıÂÓÂ›˜ ÌÂ ·ÎÔ˘ÛÙÈÎ¿ ÚÔ‚Ï‹Ì·Ù· ÂÌÊ·Ó› Ô̇˘Ó

˘„ËÏfi ÂÈÔÏ·ÛÌfi ∫º°¢. ∂Ó ÙÔ‡ÙÔÈ˜, ‰ÂÓ ¤¯ÂÈ
·ÎfiÌË ·Ô‰ÂÈ¯ıÂ› È‰È·›ÙÂÚ· ÛËÌ·ÓÙÈÎ‹ Û˘Û¯¤ÙÈÛË
ÌÂÙ·Í‡ ·˘ÙÒÓ ÙˆÓ Î·Ù·ÛÙ¿ÛÂˆÓ.

2. ∞ÛıÂÓÂ›˜ ÌÂ ·ÒÏÂÈ· ·ÎÔ‹˜ ¤¯Ô˘Ó Èı·ÓfiÙËÙ· 95%
Ó· ÂÌÊ·Ó›ÛÔ˘Ó ‰È·Ù·Ú·¯¤˜ ÙË˜ ∫°¢ (ÂÏ¿¯ÈÛÙÔ 75%,
Ì¤ÁÈÛÙÔ 90%).

3. √È ‹¯ÔÈ ÙË˜ ∫°¢ ÂÌÊ·Ó› Ô̇˘Ó ˘„ËÏfi ÂÈÔÏ·ÛÌfi
ÛÙËÓ ÔÌ¿‰· ÙÔ˘ ‰Â›ÁÌ·ÙÔ˜.

4. ∆Ô ÈÔ Û˘¯Ófi Û‡ÌÙˆÌ· ÛÂ ·ÛıÂÓÂ›˜ ÌÂ ·ÒÏÂÈ·
·ÎÔ‹˜ Î·È ∫º°¢ Â›Ó·È Ô ÂÚÈÔÚÈÛÌfi˜ ÙË˜ ÎÈÓËÙÈÎfi-
ÙËÙ·˜ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘.
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