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Abstract

The purpose of this study is to investigate the relationship between the level of hardness or toughness
evaluation and electromyography parameters of some Thai foods in 32 healthy young Thai adults who did not have
masticatory problems. The subjects were given 5 Thai foods with different hardness and toughness to chew and
afterward were tested for those levels by using visual analog scale (VAS) and electromyography. The result showed that
the scores of each parameter obtained from VAS were significantly correlated with those obtained by electromyography

(p<0.05, and r=0.224-0.384). A weak to moderate correlation between two test methods which may be due to the
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adaptability of masticatory muscles to the hardness and toughness of the food. Therefore, the evaluation of hardness

and toughness level of food using a VAS questionnaire could partly reflect the functions of masticatory muscles.
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Figure 1 (left) EMG amplitude of one chewing movement, (right) Integral electromyography curve (IEMG) of one chewing movement

76 J DENT ASSOC THAI VOL.68 NO.1 JANUARY - MARCH 2018



2. Adilsnnnisaun leun

Anadnisiureanduiieunifsiieniig
{7 (mean muscle work per chew; MWC): fuaaildann
nssamAInsieureanduoluusasinuazmadae
$ruuafsesnaisaiifietu dduiididenieseing
g 5 AABININTeINaREIe Y liat 4 e
Juliadhadraiui'??

AAumeIesmeInd e uie muscle effort
(ME): Husnfifunaldannisthanisiausesndie
misuieuivmshouganvesndudefilenadu
Wi dnheduiosas (%) IneAnsinauggaeandiu
dofilomadululy Siduhfurnmsvasagegnuesnd
\Honaufieseaznant e 5 2iAeIusn 199n19REIMS
naFoUTiAtL 9

ANSIATILANEDA

TunsnageumiskuUaaUAULaLIASBITUTINATY

Inifndrantle Foyaiildasgnuaaouanuideiofomaia
n157n97 (test-retest technique) F3Useifiudaenn
duusvansavduiudifiesdu (Pearson correlation; 1) Tng
sl 1 (>0.8) wanshmamaaeuiinnuideisligs

dwsuradsiildannimageusimsudazvie

Qe

4 2 35 aglinnsmeaeuanunUsusiusenitanguLuunig

=

\Wig3 (one-way ANOVA) LivelUSeuiiguaiaaevestoyad

IFanensusazatinifimnuunnsstundols nasanntiu
JmagaukuuwWIsuWisunyan (multiple comparison)
WiovnAnuLAnsnsvesALadsiiazg wagiasizsining
Fuusseninansnadeuusayidlaeldardudsyansan
funusiiesaulunsinseaukasianisanudunus lnenis

LYY v A

NadOUNNED AR sEAUTadAt 0.05

NAN1578

praasiasfiinmauiseimuanuszneuludae
granadinsinawie 7 au wazineands 25 au (Liddlanaus
ponNILATY) 91gi0de 21.4 U uaslianfuiinanieiads
20.3 kg/m’ e IveuUseenlawei
anundetiovasdoya

onanainsin 32 au flAdulsyansanduiuiiiies
Fuoglusedugs (A1 r aglurag 0.812-0.927) anisld
wuvgeuauAuAnuiy waznsldiadesuiinadulidn
néielunsussifiuanunduasanumioveseims
LLamﬂﬁLﬁu’jﬂ%’aaﬂaﬁlé’mﬂLﬂ%‘laqﬁaﬁ%aawﬁmﬁmmmsz‘ia
foagluszaugs
AULANANIVDIAREY

PMNUINTIAALEIUAULEALNS 0-100 Tadlums A
WwAsAzLUUAULT LAz A umdsavete i siilaain

LUUABUAN S18aLLDEALARIIUIANTIN 1

715199 1 ANAALAZUNLAIIUUTIUALAIIUINTIE V090 IMIT A0 INKUUaBUS W aiad (0-100 Ta5in3)

Table 1 Mean hardness and toughness scores of tested food obtained from the VAS questionnaires (0-100 millimeter)

Food Hardness Mean (SD) Toughness Mean (SD)
Gruel 1.773 (2.131)* 2.430 (3.089)*
Cooked rice 12.727 (10.128)* 22.961 (15.544)t
Sticky rice 25.016 (13.308)* 56.633 (18.268)+

Charcoal-grilled squid

Salted peanut

45.469 (21.149)*

70.570 (15.751)*

68.375 (21.466)+

13.945 (16.510)+

*Statistically significant difference p< 0.05
1, #No statistically significant difference
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Table 2 Mean electromyographic parameters of masseter muscle of each tested food

Mean (SD) of EMG parameters

Tested food

MW (mV.s) PE (mV) MA (mV) MWC (mV.s) ME (%)
Gruel 0.183 (0.112)* 0.828 (0.598)* 0.341 (0.190)* 0.037 (0.022)* 26.397 (2.446)*
Cooked rice 0.360 (0.177) 1.630 (0.883) 0.489 (0.218) 0.072 (0.035) 38.053 (17.295)
Sticky rice 0.494 (0.238) 2.080 (1.118) 0.580 (0.276) 0.099 (0.048) 44.909 (20.972)
Charcoal-grilled squid 0.363 (0.138) 2.032 (0.965) 0.585 (0.224) 0.073(0.028) 46.729 (21.807)
Salted peanut 0.480 (0.236) 2.054 (1.031) 0.581 (0.265) 0.096 (0.047) 47.129 (24.852)

*Statistically significant difference p< 0.05

MW= muscle work, PE= peak EMG, MA= mean amplitude, MWC= mean muscle work per chew, ME= muscle effort
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Table 3 Mean electromyographic parameters of temporalis muscle of each tested food

Mean (SD) of EMG parameters

Tested food

MW (mV.s) PE (mV) MA (mV) MWC (mV.s) ME (%)
Gruel 0.099 (0.061)* 0.775 (0.589)* 0.313 (0.175)* 0.020 (0.012)* 26.640 (13.768)*
Cooked rice 0.228 (0.099) 1.204 (0.625) 0.408 (0.156) 0.046 (0.020) 35.186 (12.488)
Sticky rice 0.312(0.113) 1.4438 (0.668) 0.471 (0.174) 0.062 (0.023) 41.116 (14.666)

Charcoal-grilled squid 0.235 (0.086) 1.380 (0.640)

Salted peanut 0.288 (0.129) 1.443 (0.647)

0.467 (0.155) 0.047 (0.017) 41.492 (14.765)

0.446 (0.158) 0.058 (0.026) 39.845 (15.420)

*Statistically significant difference p< 0.05

MW= muscle work, PE= peak EMG, MA= mean amplitude, MWC= mean muscle work per chew, ME= muscle effort
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Table 4 Correlation between hardness or toughness scores and EMG parameters

Pearson correlation coefficient

VAS EMG
Masseter muscle Temporalis muscle

Hardness MW 0.256* 0.384*
PE 0.260% 0.301*

MA 0.224* 0.245*

MWC 0.256* 0.384*

ME 0.313% 0.275%

Toughness MW 0.228* 0.341*
PE 0.286* 0.258*

MA 0.257* 0.281*

MWC 0.228% 0.341*

ME 0.297* 0.296*

*Statistically significant correlation p<0.05

MW= muscle work, PE= peak EMG, MA= mean amplitude, MWC= mean muscle work per chew, ME= muscle effort
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