
Turkiye Klinikleri J Dental Sci 2010;16(3)242

he term of temporomandibular disorders (TMD) refers to a subclas-
sification of musculoskeletal disorders affecting the masticatory mus-
cles and/or the temporomandibular joint (TMJ).1 The most common

symptom is pain, which is usually aggravated by chewing or other jaw func-
tions.2

Temporomandibular disorders are characterized by pain in the preau-
ricular region, TMJ, or muscles of mastication; limitation or deviation in
the mandibular range of motion; TMJ sounds (clicking, popping, and crepi-
tus) during mandibular function.3 Common patient complaints are headac-
he, neckache, earache, and other pains in facial region. TMD is often
associated with pain and/or parafunctional activities, such as bruxism.4

The Relationship Between Tooth Wear
and Bruxism in Patients with

Temporomandibular Disorders: Review

AABBSS  TTRRAACCTT  Bruxism is a common parafunctional activity that includes grinding or clenching of
the teeth. It may occur without any signs or harmful effects to the masticatory system but may as
well cause increased tooth wear and pain. The purpose of the present study was to review the lit-
erature concerning this relationship in an attempt to further clarify the issue. Bruxism is believed
to be a contributing or causative factor of temporomandibular disorders, and treatment is designed
to decrease bruxism activity. However, much controversy exists over the interrelationship between
bruxism and temporomandibular disorders. As a conclusion, it is not clear if there is association be-
tween bruxism and tooth wear in temporomandibular disorders.
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ÖÖZZEETT  Bruksizm, diş sıkma veya diş gıcırdatma şeklinde parafonksiyonel bir aktivitedir. Çiğneme
sisteminde hiçbir belirti vermeden veya zararlı bir etki oluşturmadan meydana gelebilir, fakat
dişlerde aşınma ve ağrıya neden olabilir. Bu çalışmanın amacı, aşınma konusuyla ilgili yayınlanmış
literatürleri incelemek ve derlemektir. Bruksizmin temporomandibular düzensizliklere neden
olduğuna inanılmaktadır ve tedavisi bruksizm aktivitesini azaltmaktır. Bununla birlikte bruksizm
ve temporomandibular düzensizlik arasındaki ilişki konusunda tartışmalar da vardır. Sonuç olarak
temporomandibular düzensizlikte diş aşınması ve bruksizm arasında ilişki olup olmadığı tam olarak
açıklık kazanmamıştır.
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The re is un cer ta inty abo ut the ca u se of TMD
be ca u se of the li mi ted know led ge re gar ding the eti-
o logy and na tu ral his tory of co ur se of TMD. The
con tri bu ting eti o lo gic fac tors of TMD can be di vi -
ded in to pre dis po sing, ini ti a ting and per pe tu a ting
fac tors.5 Pre dis po sing fac tors as the pat hoph ysi o lo -
gic, psycho lo gic or struc tu ral pro ces ses chan ge the
mas ti ca tory system to in cre a se the risk of TMD.
The se fac tors ca u se ini ti a ti on of symptoms which
are re la ted to tra u ma or ad ver se lo a ding of the mas-
ti ca tory system. Du ring bru xism, con ti no us and 
re pe ti ti o us tra u ma, ad ver se lo a ding of the mas ti ca -
tory system are oc cu red. Bru xism may re sult in ad-
ver se lo a ding of the tem po ro man di bu lar jo int and
musc les, and ca u ses ex cess to oth we ar, sen si vity
and mo bi lity.6 Per pe tu a ting fac tors in vol ve the 
be ha vi o ral, so ci al, emo ti o nal and cog ni ti ve dif fi -
cul ti es of the pa ti ent. The con tro versy of the im-
por tan ce of each con tri bu ting fac tors is exis ted.7-11 

The go als of tre at ment for TMD inc lu de the
re duc ti on of pa in, mi ni ma li za ti on of lo a ding of the
mas ti ca tory system, and res to ra ti on of the func ti on.
3 Tre at ment ap pro ach is edu ca ti on and self-ca re of
the pa ti ent, exer ci ses, physi cal the rapy, re la xa ti on,
bi o fe ed back, cog ni ti ve-be ha vi o ral in ter ven ti ons,
occ lu sal splints, occ lu sal ad just ment, occ lu sal re ha -
bi li ta ti on, ort ho don tics, phar ma cot he rapy inc lu -
ding in tra-ar ti cu lar in jec ti ons, and TMJ sur gery.
The re are so me ge ne ral gu i de li nes for ma na ge ment
of TMD as a va ri ant of mus cu los ke le tal di sor ders.
The re fo re, TMD can be ma na ged rat her than cu -
red.1,12,13

Bru xism is the pa ra func ti o nal grin ding of te -
eth and an oral ha bit con sists of in vo lun tary rhyt-
mic or spas mo dic non func ti o nal gnas hing,
grin ding, or clenc hing of te eth, in ot her than che -
wing func ti on of the man dib le, which may le ad to
occ lu sal tra u ma.14 Bru xism is con si de red the most
harm ful be ha vi or among the pa ra func ti o nal ac ti vi -
ti es of the sto ma tog nat hic system, be ing res pon sib -
le of to oth we ar, pe ri o don tal tis su e le si ons, and
ar ti cu lar and/or mus cu lar da ma ge.15

The eti o logy of bru xism is dif fi cult to un ders -
tand, be ca u se the con tro ver si al cha rac ter of many
the o ri es for bru xism in the li te ra tu re.16

Pe rip he ral (morp ho lo gi cal) and cen tral (pat -
hoph ysi o lo gi cal and psycho lo gi cal) fac tors can be
dis tin gu is hed as the eti o lo gi cal fac tors. Now adays,
morp ho lo gi cal fac tors, such as occ lu sal dis cre pan -
ci es and the ana tomy of the bony struc tu res of the
oro fa ci al re gi on, are con si de red to play a mi nor ro -
le in bru xism. At pre sent, pat hoph ysi o lo gi cal fac-
tors ha ve be en sug ges ted to be mo re im por tant.
Sle ep dis tur ban ces, di sor ders in the do pa mi ner gic
system, me di ca ti ons, smo king, al co hol con sump ti -
on ha ve be en lin ked to bru xism.17 Pscyho lo gi cal
fac tors such as stress and per so na lity are dis cus sed
in re la ti on to bru xism.18 Ho we ver, bru xism is ma -
inly cen trally me di a ted, not pe rip he rally.16

Cli ni cal signs of bru xism are as fol lows:19

1. Occ lu sal and in ci sal we ar of the den ti ti on

2. Mo bi lity of te eth that are pe ri o don tally
com pro mi sed

3. Frac tu res of te eth as well as res to ra ti ons

4. Hyper trophy of the su per fi ci al belly of the
mas se ter musc le as well as the an te ri or tem po ra lis
musc le

5. Wi de ning of the pe ri o don tal li ga ment spa -
ce as well as the li ga ment it self de mons tra ted on
ra di og raphs

6. Ten der ness to pal pa ti on of the mas ti ca tory
musc les 

7. Re sorp ti on of the al ve o lar rid ge in den tu re
we a rers

One of the most fre qu ently re por ted sign of
the bru xism is to oth we ar.11,20 The term of to oth
we ar is the sur fa ce loss of den tal hard tis su es from
ca u ses ot her than den tal ca ri es, and tra u ma.21 To oth
we ar is not re ver sib le and cu mu la ti ve with age. The
prob lems as so ci a ted with to oth we ar in cre a sed for
den tal pro fes si o nals sin ce li fe ex pec tancy in cre a sed
and mo re pe op le ke ept the ir na tu ral den ti ti on in to
alt ho ugh they are old. To oth we ar has di vi ded 
in to 3 ca te go ri es: we ar, ab ra si on, and ero si on; re-
gar ding the eti o lo gic fac tors and cli ni cal ma ni fes -
ta ti ons.22,23 The oc cur ren ce and pat tern of to oth
we ar is ba sed on edu ca ti o nal, cul tu ral, di e tary, oc-
cu pa ti o nal, and ge og rap hic fac tors in the po pu la ti -
on stu di ed.24-26 The ra te of we ar de pends on
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in di vi du als. Ex trin sic fac tors such as the type of fo -
od ea ten and in trin sic fac tors such as dif fe ren ces in
ena mel thick ness and hard ness are im por tant for
to oth we ar. Li ke wi se the loss of ena mel fol lo wed
by we ar of sof ter den tin is con ti nu o us thro ug ho ut
the func ti o nal li fe of each to oth and to oth we ar is
se en as a ge ne ral physi o lo gi cal phe no me non. Ho w-
e ver, the ad van ced to oth we ar se en in so me pa ti -
ents is not a suf fi ci ent exp la na ti on for func ti o nal
to oth we ar.

RE LA TI ONS HIP BET WE EN TO OTH 
WE AR AND BRU XISM

Di ag no sis of bru xism is dif fi cult, event ho ugh many
tech ni qu es for the di ag no sis of bru xism exist.27 The
eva lu a ti on of to oth we ar, me a su re ment of mas ti ca -
tory musc le ac ti vity by elec trom yog raphy, and ob-
ser va ti ons in rhythmic mas ti ca tory musc le
ac ti vi ti es by poly som nog raphy are cur rently used
for the di ag no sis of bru xism.14,28-32 The re are se ve -
ral types of bru xism; the past and re cent bru xism
can be se en.33 The pre sen ce of dull we ar in te eth is
the sign of past bru xism.34 On the ot her hand, the
di ag no sis of re cent bru xism co uld be do ne in sle ep
la bo ra to ri es with elec trom yog raphy.35-38 A ca re ful
cli ni cal exa mi na ti on and a tho ro ugh ca se his tory
(den tal, me di cal, di et and ea ting ha bits, oc cu pa ti on,
bru xism, or any ot her oral ha bits) are ne ces sary for
di ag no sis of to oth we ar. The se ve rity and prog res -
si on of to oth we ar are mo ni to red in se ve ral met h-
ods such as pho tog raphs, study casts, and to oth
we ar in dex, with the study casts, the se are the most
re li ab le met hod for in di vi du al pa ti ents.21 The qu -
an tity of the deg re e and ex tent of the loss of to oth
subs tan ce are used in gra ding the se ve rity of to oth
we ar for most in dex.39,40 Ne vert he less, many as pect
of to oth we ar as in di ca tor of bru xism ha ve be en qu -
es ti o ned.

When op po sing te eth are af fec ted, the we ar is
uni form. Se ve re bru xism will ca u se subs tan ti al we -
ar of occ lu sal sur fa ces and in cre a sed to oth mo bi lity
if the pe ri o don tal sup port is com pro mi sed, as well
as musc le spasm and frac tu res of te eth and res to ra -
ti ons.41

To oth we ar do es not in di ca te that the pa ti ent
is cur rently bru xing. If the ca u se of the to oth sur-

fa ce loss was bru xism, it might ha ve oc cu red in the
past.42 If the di et is ero si ve, it can re sults with ex-
ten si ve to oth sur fa ce loss, which is not ca u sed by
bru xism. 

The re is still con tro versy abo ut that the va li -
dity of to oth we ar is an in di ca tor of bru xism.43 The
cor re la ti on bet we en the deg re e of to oth we ar and
the le vel of elec trom yog rap hic bru xism ac ti vity co -
uld not be de mons tra ted.44 To oth we ar to be a na t-
u ral phe no me non as so ci a ted with aging is
sug ges ted by nu me ro us stu di es.45-49

The as so ci a ti on bet we en bru xism and to oth
we ar is pro ved by a nu me ro us in ves ti ga ti ons,50,51

but cal led in to qu es ti on by ot hers.52,53 It is re por ted
that only 34.4% of bru xers sho wed evi den ce of to -
oth we ar.43

RE LA TI ONS HIP BET WE EN
TO OTH WE AR AND TMD

Signs and symptoms of TMD are not equ ally ap pe -
a red bet we en the gen ders, ba sed on both cli ni cal
and po pu la ti on-ba sed stu di es.9,54,55 TMD is se en in
wo men pa ti ents mo re than men, but occ lu sal we ar
is pre va lent in men.56 The pre va len ce of TMD is
hig her in pa ti ents bet we en 25 and 40 ye ars of age,
but to oth we ar in cre a ses cu mu la ti vely with age.9,55

Nu me ri o us stu di es do cu men ted that to oth we ar is
cor re la ted with age.45,48-50,57 On the ot her hand, no
cor re la ti on bet we en to oth we ar and age is fo und.53

This con tro versy can be exp la i ned by that the re se -
arch was do ne among dif fe rent po pu la ti ons.

A re la ti ons hip bet we en to oth we ar and TMD
symptoms has be en ex hi bi ted in se ve ral stu di -
es,58-60 but the se fin dings co uld not be sup por ted
by ot hers.20,53 Se lig man and Pul lin ger61 fo und that
den tal we ar is not use ful in dif fe ren ti a ting non-pa -
ti ents from TMD pa ti ents. John et al.29 re por ted
that in ci sal to oth we ar was not sig ni fi cantly as so -
ci a ted with TMD af ter age and gen der fac tor was
eli mi na ted. The re is evi den ce that bru xism re la ted
pa in is dif fe rent from TMD re la ted pa in.62,63 The -
re fo re the ro le of to oth we ar as a ma jor eti o lo gic
fac tor in TMD re ma ins unc le ar.64

A syste ma tic re vi ew of TMD risk fac tor stu di -
es re ve a led met ho do lo gi cal dif fi cul ti es, which
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might exp la in the am bi gu o us as ses ment of the re-
la ti ons hip bet we en to oth we ar and TMD.54

RE LA TI ONS HIP BET WE EN
BRU XISM AND TMD

Bru xism has be en sug ges ted as an ini ti a ting or per-
pe tu a ting fac tor in cer ta in sub gro ups of TMD; ho -
we ver, the exact ro le of bru xism in TMD re ma ins
unc le ar.10,65 It was sup po sed that the de ve lop ment
of myo fas ci al pa in of the mas ti ca tory musc les was
re la ted to bru xism.66

Ca u sal conc lu si ons are dif fi cult,67 be ca u se in
ca u sa ti on of di se a se, pre dis po sing, enab ling, pre ci -
pi ta ting and re in for cing fac tors can be in vol ved.68

Con cer ning the ro le of bru xism in the eti o logy of
TMD, all of the se fac tors might be pre sent. Lob be -
zo o and La vig ne69 re por ted that the re is no cle ar ca -
u se-and-ef fect re la ti ons hip bet we en bru xism and
TMD event ho ugh a ca u sal re la ti ons hip was hypot -
he si zed.

Bru xism and myo fas ci al pa in are un re la ted en-
ti ti es70 whi le musc le hype rac ti vity is not the ba sis
for chro nic mus cu los ke le tal pa in con di ti ons li ke
myo ge no us tem po ro man di bu lar di sor ders, musc le
ten si on-type he a dac he, fib rom yal gi a, chro nic lo -
wer back pa in, and post-exer ci se musc le so re ness.71

Bru xism re la ted pa in is ex tre me in the mor ning, on
the ot her hand, myo fa ci al pa in is ex tre me la te in
the day. It was re por ted that the re is no as so ci a ti -
on bet we en bru xism and musc le sen si vity, but the -
re is an as so ci a ti on bet we en clenc hing and jo unt
so unds.69,72

It is a com mon be li e ve that bru xism ca u ses fa-
ci al pa in.72,73 So me in ves ti ga ti ons stu di ed the as so -
ci a ti on bet we en musc le hype rac ti vity and musc le
pa in using ex pe ri men tal to oth grin ding. Svens son
and Arendt-Nielsen.74 fa i led to in du ce an in cre a se
in pa in with an ex pe ri men tal bru xing mo del. Chris-
ten sen75,76 and Bow ley and Gale77 re por ted po si ti ve
as so ci a ti ons. In anot her study ex pe ri men tal bru xing
ac ti vity pro du ced pa in si mi lar to that ex pe ri en ced
by pa ti ents with TMD but did not re sult in ot her
signs and symptoms of TMD.78 Hag gerty et al.79 fo -
und the lengthy pe ri ods of bru xing ac ti vity are mo -
re cha rac te ris tic in TMD pa ti ents than nor mal

con trols. Pa ti ents with TMD fol lo wing ex pe ri men -
tal bru xing ac ti vity may inc lu de dif fe rent le vels of
pa in to le ran ce, dif fe rent bi o lo gi cal res pon ses of
mus cu la tu re, occ lu sal dis cre pan ci es, and dif fe ring
le vels of musc le ac ti vity du ring bru xing ac ti vity.
Mar bach80 did not find an as so ci a ti on bet we en bru -
xism and pa in in TMD pa ti ents. Per ga ma li an et al.57

re por ted that eit her bru xism or to oth we ar we re not
as so ci a ted in the TMD po pu la ti on. They al so no ted
that the re is no as so ci a ti on bet we en bru xism and se -
ve rity of musc le pa in symptoms and TMJ pa in
symptoms. Pul lin ger and Se lig man66 sug ges ted that
the ef fects of bru xism ha ve be en ove res ti ma ted as a
ca u se for TMD. The se fin dings don’t sup port the
pre va i ling the ory that con ti nu o us mus cu lar con-
trac ti on le ads to con ti nu o us musc le pa in. Cli ni cal
ex pe ri en ces shows that so me pa ti ents ha ve lar ge
cond yles and se ve re den tal we ar yet do not ha ve pa -
in in the ir musc les or tem po ro man di bu lar jo ints. 

The as so ci a ti on of bru xism and TMD re ma ins
unc le ar. Go u let et al.81 re por ted that 20% of pa ti -
ents with bru xism ex pe ri en ced jaw pa in, the re was
a strong as so ci a ti on bet we en da ily bru xing ac ti vity
and 3 TMD symptoms (jaw and musc le pa in, dif fi -
culty ope ning, and jo int no i ses), but the pa ti ents in
this study we re not cli ni cally exa mi ned. Vil la ros
and Moss72 sug ges ted that bru xism ca u ses pa in in
the mas se ter musc le. Al len et al.73 sug ges ted that an
awa re ness of bru xism was as so ci a ted with symp-
toms of TMD..  On the ot her hand, the ot her aut -
hors do cu men ted no as so ci a ti on bet we en the signs
and symptoms of bru xism and of TMD.53,82 Bru xism
was equ a ted with den tal we ar in the se stu di es, but
the va li dity of to oth we ar as an in di ca tor of bru x-
ism has be en qu es ti o ned.43 Carl sson et al.52 re por ted
that bru xism and to oth we ar are pos sib le pre dic -
tors of TMD but mo re re se arc hes are ne e ded for
the ir pre dic ti ve va lu e in TMD.

In the study of Or han and Sencimen83 they
com pa red tem po ro man di bu lar jo int of pa ti ents
with and wit ho ut bru xism by mag ne tic re so nans
ima ging and fo und that the re is no sig nal dif fe ren -
ce bet we en two gro ups. Ins te ad, they fo und a sig-
nal dif fe ren ce in man di bu lar cond yle. So they
sug gest that bru xism ef fects man di bu lar cond yle
ins te ad of disc.
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So me stu di es sug ges ted that 26% to 66% of pa-
ti ents with TMD bru xed the ir te eth.84-86 This is ra -
i sed the qu es ti on if bru xism may be an eti o lo gic
fac tor for TMD. Ho we ver, Da o et al.87 re por ted that
mo re than half of the pa ti ents with bru xism we re
pa in-fre e. The fre qu ency of TMD as so ci a ted with
bru xism ran ged from 36% to 59.3% in two in ves ti -
ga ti ons.86,88

TMD pa ti ents of ten re port he a dac he, typi cally
in the tem po ral are a. Mo li na et al.89 re por ted a he -
a dac he pre va len ce of 66.3% in bru xers but did not
iden tify the lo ca ti on or type of pa in. The cli ni ci an
must be awa re of TMD and ten si on-type ha e dac -
hes90 are dif fe rent pa in con di ti ons, with dif fe rent
eti o lo gi es and tre at ments. 

Bru xism can be con si de red as a form of exer -
ci se and the re fo re may ca u se physi o lo gi cal adap ta -
ti on. The occ lu sal con tact are a in cre a ses as a re sult
of to oth we ar, which ca u ses a dis tri bu ti on of occ -

lu sal for ces.91 The pa ra func ti on may tra in the jaw
musc les and tem po ro man di bu lar jo ints, which will
be co me mo re re sis tant to over lo ad.92,93 The pa ra -
func ti o nal lo ad do es not ne ces sa rily le ad to a pat ho-
lo gic si tu a ti on. The de ve lop ment of TMD is a
pro cess of dif fe rent risk fac tors in con fron ta ti on
with adap ti ve for ces of the sto ma tog nat hic sys-
tem.29

CONC LU SI ON
The cor re la ti on of to oth we ar and bru xism is com-
p li ca ted, be ca u se the re are mul ti fac to ri al ca u ses of
to oth we ar, the dif fi cul ti es of me a su ring to oth we -
ar, and the na tu ral comp lex ac ti vity pat tern of bru -
xism. The re is still con tro versy abo ut the va li dity
of to oth we ar as an in di ca tor of bru xism. The da ta
sug gests that bru xism and TMD may be dis tinct en-
ti ti es and it do es not sup port the re la ti ons hip bet -
we en bru xism and to oth we ar in TMD.
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