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Relationships between Malocclusion Severity and Masticatory
Performance

Chanida Kanna* Penprapa Wattanasukchai** Pitchaya Chaiyaraksa**

Abstract

Objective: To compare masticatory performance among normal occlusion and two different
malocclusion severity groups, and to assess correlations between malocclusion severity and masticatory
performance.

Materials and Methods: Fifty-four subjects were divided into 3 groups; normal occlusion
group (PAR score < 10), mild to moderate malocclusion group (PAR score 11-29) and severe
malocclusion group (PAR score = 30). Masticatory performance was evaluated by analysis of
median particle size of artificial food obtained with a multiple sieve method. Statistical significant
was evaluated with One-way ANOVA test, and the correlation between malocclusion severity and
masticatory performance assessed using Pearson’s correlation at p < 0.05.

Results: The results showed the highest masticatory performance was found in normal
occlusion group whereas the lowest performance was found in severe malocclusion group. Significant
differences in masticatory performance (P = 0.013) were detected among 3 different groups. Multiple
comparisons showed significant differences in severe malocclusion group with normal occlusion
group and mild to moderate malocclusion group. Correlation between malocclusion severity and
masticatory performance (r = 0.418) was moderate. The most correlation parameters of PAR index
that effect to masticatory performance was buccal occlusion compare to overjet, overbite and midline
discrepancy.

Conclusions: Malocclusion severity determined by PAR index effects masticatory performance.

Higher malocclusion severity resulted in lower masticatory performance.
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Fig 1. A: Artificial food preparation made from silicone impression material, OptoSiI®

B: Artificial food after 4 times of 20 chewing cycles.
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Fig 2. Plotting the cumulative weight percentages of artificial test food that passed through

each sieve for evaluation the median particle size.
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Table 1. Pearson’s Correlation Coefficients (r) and Reliability (Cronbach’s alpha) for Intra-observer

agreement.
Parameter Contact point Buccal Overjet Overbite Midline
displacement  Occlusion discrepancy
Correlation Coefficients (r) 0.997 0.991 0.977 1.000 1.000
Cronbach’s alpha 0.998 0.995 0.987 1.000 1.000
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Table 2. Means (standard deviations) of median particle size in normal occlusion group, mild to

moderate malocclusion group and severe malocclusion group.

Type of malocclusion

Normal Mild-moderate Severe
occlusion malocclusion malocclusion
p-value
Mean (SD) Mean (SD) Mean (SD)
Median particle size (mm2) 1.50 (0.29) 1.60 (0.37) 1.96 (0.67) 0.013*

*p < 0.05
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Table 3. Correlation analysis between severity of malocclusion by PAR Index and median particle

size.

p-value Pearson Correlation (r)

PAR score Median particle size

0.002* 0.418

*p < 0.05
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Table 4. Correlation analysis between parameters of PAR Index and median particle size.

Parameters of PAR Index

Median particle size

p-value Pearson Correlation (r)
Contact point displacement 0.133 0.207
Buccal occlusion 0.000* 0.595
Overijet 0.012* 0.341
Overbite 0.016* 0.327
Midline discrepancy 0.009* 0.352

*p < 0.05
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tovay UssansnmuwmauaAsiGvanas launmsfne
299 Owens wazAny i) 2002 (17) Wudn ALAS
mIsuRuUNg  asfifufinmsaudadaannauid
mssuitufisUn@vssand 1, 2 waz 3 emuaEey

MIANYDY Gaviao wazmue 11l 2001 (18) wuh

Y
v o

Wndinsauiudng  ezdysz@nSawnisuaiae?
Fnheufifinsauledsunas (posterior crossbite)
Andrade wazane 1T 2009 (19) Anwnsvineu
soondaiiounAeanui aufifinisauleeumey
eius9in (bite force) AMAN LAZNTVINIUDDNY
ndrafaunidsisusidsuasnduldaunnng
(asymmetry) Tnaghudifinsauleidumas ndsdle
usIUNN (anterior temporalis muscle) a28ing
yvwsnniu Twnsindwidounadines (masseter)
azfimahnuanavifiowSeudisuiudud lifinng
auleyd sewaldss@ndammsuniAsianas lag
NANIANENADAARRINL Alarcon WazAuMe Uil
2000 (20)

mafnEniiwu SresmannuuNUENTUS
Tuf Aneau R UL ENE MWANTUALA 7 (SzAUAn
r=0.341) @aaAaadiuMIAneEI2ae Henrikson (14)
Fonwuid1n1sf sz inaenuul s uiianne us
6 fadwntull fualilssinsnmmuniizanay
Panchez wazaniz 1Tl 1978 (21) Ansndszdndam
msuaAsluNguEAsUMIS e activator wuh
thefifnmsAundureeIzaLnanN N TIUMENA
myinn axfdsEanBnmwnauaiAsiishndiging
finamssnndwizanm  Inswuimsdunduzes
FLHLMADNWNTIY  sawa R uAnssuiuluitu
waITImEIMIT TN dweunAEIanay

NANIANENWLN TBzIMABNLUIRANELS
Tuf Aneau R UL ENE MWANTUALA L7 (SzAuAn
r = 0.327) 89AANDNAUMIANEITOY Correa LAY
Az Tl 2018 (22) Fawui Wndidiunthaude
(anterior openbite) fisz A mwnsuRLAEIeNN

'
=

AndszusmaaniuInLng welsiganAdaviuns
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Fnwpey Costa wazamy Tufl 2019 (23) dvliwy
ANLANAINDDIUTEENEMNNITLALABITEWINY
giuvthauiauay @ﬁﬁszﬂzmﬁlauumﬁmnﬁ

srpzmadeviuasuuIna iy
duiuglufisnivauiulszindnwnisuaiae)
(52ush r = 0.352) naeviuzesunaNiurh
fiswanlsvaneaee s shuvnisity analsissenes
gavlasoadluntin waznmsvieudi Anunfives
néanile yndemadeeuuzessnnslnadiesan
fdefinnen1sauilu wazwudndanuduwusiy
M3UNYVBY0INIALONGA  (temporomandibular
disoreders: TMDs) (24-27)

stlnsansnsathanlfuSsuieumsauiiu
ApunaznavnsnEisYsziiudssandniwnis
Snwmeviuanssndaiy maatiniimenaenissnen
flanavmendy  uaavivanuaSauaziaiasnm
PBIMISNEMTUANITNATL  MIAnETisnW
WSsuifisudssansmwmsuaLABInEnaenIs
Snwuanssadaiulinanis@nsfivainuais
uANANA  anemsAns linuanuuAnANYY
UszansmwmsuatAsisufisusswintaunas
wasmssnenlugtheil§Sunssnsmeiunnssu
oitusinAumMsansneIngsing (27,28) aumsAne
289 Van den Braber uazani 1wl 2006 (30) Tugihe
ﬁﬁ“mniﬂﬂim\‘mmﬁgu (mandibular retrognathism)
fisunssnEIMINTuANIINTaHuIINAUNTHIFR
2In33lnswudn mevasnasne 5 U fiaed
UsEANSMWMIAAEIFTY  uasusaiARNINTY
douBsudisufuteusunssnm swsuluns@nund
movdsiiudayaide nguiagieaumidelasy
masnsmeuanssndaiy - vlusunanmendy
LESINISNEMTIUANTINTANY  naaTaLiy
ﬁay)aﬁﬂﬁnﬂ%\a eaINIInUINYT U LTIBUNNS
wWasuulaveavadafinisuazyszandninnig
vaRfuieumM IS g

AT uaaslfifiuinmssuiuinUnf
dowaraLszAnBMMILALALY DedANNEIIND
ﬁwmﬂi:qﬂﬁﬁumﬁmezﬁmiauﬂumméﬂw

waznennsalnanIssnEmAalUss8nsnsmsunAen
wasmasnmle  nadgihednmsasuiuiaunfiann

a

HAINISNEMTIUANTINTARUTHR M sauRUUN A

v
=1

szgaeliiszandnmnsuadslugihongui
fuwlinddu wenanidaslianudduuas
sednszioutlanssuiundeludunounisifiv
TeaztdA (finishing stage) 399MISNEMINTIUANTIN
Fotulpsnnuwuiiladunmssuiundefinnudniug
spvszAnBmwnsuaAsgegaiiafisuiusses
WA ONUWUITIL TEUTIVNE DNWUIAYUAZIZEZNT
dasiwuzasuuinavity

mMafnEfinun (4-7) woihfivaneiladed
fuasaUszAnsnMNMSUaLAEY Wy e Uszim
maauiulumnmh-vdsuazini maideingang
msauiu  Tunsfnsluswes  wnldadanng
AATSAMINANBY (regression analysis) wHY
asnedeiledufinaseUssininmmsuniAi la

¥

S

wi)

unajl (Conclusion)

1. ANuTULITavIIaEURuRaUnAYsIfiu
Toelddaiinsinasotssandnmwnsuniden nau
MsauNUUNA (Adainns 0-10) AuUsz@ninwnis
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(mﬁwﬁwﬁﬁy’\nwi 30) flssAnEMWMIuALAEIG

ga nanninsauiuiiaUniann azlidseininw

9
v '
= ° '

mMIuaLAzIMAIInguMsauiudnfLasnguidnig
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i

a

wnada s liwuanNuaneig

=3

AERNERE
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aviidedrAyneaifseninengunsauiulni
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