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Abstract

Purpose: Although swallowing is one of the daily activities, no reports elucidate muscle activations

between discrete swallowing and chew-swallowing. The purpose of this study was to clarify the

differences in muscle activities in these two swallowing manners.

Methods: A saliva and a water swallowing as discrete swallowing, and a cookie and a mixed

swallowing as chew-swallowing were adopted in 20 healthy adult subjects. The timing and peak value

during swallowing reflex were measured from the anterior belly of digastric, sternohyoid, masseter,

temporal, and sternocleidomastoid muscles by using surface electromyography. In addition, the

number of mastication and the average value of the local maximum during mastication in each muscle

were also evaluated in chew-swallowing.

Results: During the swallowing reflex, there were no significant differences in the timing and peak

values of the activities of each muscle between saliva and water swallowing, and cookie and mixed

swallowing. Each muscle contracted in accordance with the swallowing reflex in discrete swallowing.

In chew-swallowing, the peak timing during swallowing reflex occurred immediately before or after

the initiation of the activation of the anterior belly of digastric muscle in the masseter, temporal, and

sternocleidomastoid muscles, while it was delayed in the sternohyoid muscle. The number of

mastication is more in a cookie swallowing than that in a mixed swallowing before swallowing reflex,

but the local maximum values did not show the significant differences in each muscle.



Conclusion: In conclusion, we revealed the differences in muscle activations in saliva, water, cookie,

and mixed swallowing.

Keywords : discrete swallowing, chew-swallowing, surface electromyography, mixed swallowing,

anterior belly of digastric muscle
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AR E,

n.s.: not significant

—[WET NEPESE T p B
WWRT  WNET | ERART | RSWRF  SW  SC SM W WM CM
(S) W) © M)
0.48 0.50 0.76 0.80 n.s. 0.025 0.004 0.017 n.s. n.s.
SH SRR EEIEE (s)
(028100.61) (03410061)  (0.58t00.97)  (0.49 to 1.00)
0.42 0.46 0.76 0.57 n.s. 0.001 n.s. 0.005 n.s. n.s.
e ESINEENEE (s)
(0261058) (021t00.59)  (0.54t00.89)  (0.40t00.74)
R L i 0.15 0.17 0.46 0.09 n.s. ns n.s. n.s. n.s. n.s.

homEEanEEmHE (s)
(0.05t00.31)  (0.07 t0 0.26) (0.03t0 0.68) (0.02t0 0.27)
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#*2

TR RTIEEENBAA ) & A OFFTREIOD &' — 7 F TORFH

gl (BE—PUST to 26 =DU%5fr) CT-~d, Bonferroni fiiIEZ1T -7~ Wilcoxon 4 =JIA

(LFRIE,

n.s.: not significant

P <0.05, 7P <0.01vs. FHE T2 D5 ERRIE OGO B — 27 & TOREH

P <0.05, TP <0.01 vs. Mk FIZH DME & FHOMIEEIO B — 2 £ TORHHE

—[OmE T NEMSSE T p B
DRI T TANET  ERMET ESYMEF SW S SM W-C W-M  CM
(S) (W) (© M)
SHRERrRIRSESIBHANS
S REARRIRRODRERID 0.16 0.22 0.36 0.19 n.s. n.s. n.s. n.s. n.s. n.s.
E—OFETOR (s) (0.09t00.20)  (0.09t00.33)  (0.24t00.51) (0.14 t0 0.30)
B EBAHOEEID 0.37 0.37 0.70 0.38 n.s. 0.017 n.s. 0.004 n.s. n.s.
E—OFETOIRE (s) (0.19t00.49)  (0.25t00.45)  (0.37t01.15) (0.30 t0 0.53)
AR EED 0.19 0.29 -0.04™ 1 -0.04™7 ns. 0.001 <0.001 0.002 <0.001 n.s.
E—OFETOrRE (s) (0.08t00.49)  (0.08t00.49)  (-0.07 to 0.09) (-0.08 t0 0.01)
BIBERRORSEBIOD 0.20 0.25 -0.02""  -0.05"™ ns. 0.021 <0.001 n.s. <0.001 n.s.
E—OFETOIRE (s) (0.14t00.38)  (0.06t00.43)  (-0.09 to 0.10) (-0.08 t0 0.02)
ROSEF ZRERDRHEEID 0.21 0.21 0.05 -0.02""  ns.  ns.  <00001 ns. <0001 n.s.

E—UFTORE (s)

(0.10t0 0.41)

(0.10t0 0.41)

(-0.09 t0 0.19)

(-0.12t0 0.11)
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F 3 W TR OGO v — 7 HIS J UM & AMIEE D5 11 FFfH]

il (BE—PUST to 26 =DU45fr) CT-~rd, Bonferroni fiiIEZ 1T 7= Wilcoxon 4 =JIA

(LFRIE,

n.s.: not significant

—[OEET NEmE3NE T p B
BT ORART ERET RAYEET SW o SC S-M W-C WM CM
(S) W) © M)
W FES AR ERIDE — B

SE_REFHAIAE (MV) 0.08 0.09 0.23 0.15 n.s. <0.001 <0.001 <0.001 <0.001 n.s.
(0.06t00.12)  (0.06 to 0.18) (0.10 to 0.45) (0.10t0 0.26)

MEEEF (mV) 0.08 0.09 0.13 0.08 n.s. <0.001 <0.001 <0.0001 <0.001 n.s.
(0.04t00.12) (0.06t00.12) (0.06 t0 0.20) (0.05t00.11)

KFH (mV) 0.09 0.07 0.56 0.50 n.s. <0.001 0.002 n.s. <0.001 n.s.
(0.04t00.12) (0.04t00.11) (0.18t00.97) (0.17 t0 0.90)

RIEEASH (MV) 0.03 0.03 0.25 0.30 n.s. 0.002 0.002 <0.001 <0.001 n.s.
(0.02t00.05)  (0.02 to 0.05) (0.11t0 0.51) (0.09 to 0.54)

ROEEZLZEAh (mV) 0.03 0.03 0.06 0.05 n.s. <0.001 0.002 <0.001 0.009 n.s.
(0.02t00.04)  (0.02to 0.04) (0.04 t0 0.07) (0.03t00.07)

ANSLERERS (S) - - 0.95 1.05 - - - - - n.s.
(0.67 to 1.24) (0.67 to 1.64)

RIEEAHSLERSRE (s) - - 1.02 1.06 - - - - - n.s.

(0.83t01.53) (0.74t0 1.81)

29



4

NEMERIHE I C D NEMEIE s Ol D TR BN DR &' — 27 |

g (BB —DUSE to HB=DU(E) T/Rd, Wilcoxon 5 NEAAIRE,

n.s.: not significant

BRI T SRS T pfE
" 25 20
#EE T R COMHIEEEY ([0l) <0.001
(24 to 31) (15 to 23)
" 33 26
IHIELIEY ([3]) 0.003
(26 to 39) (20 to 29)
IEMEBSFDRHEBIOMEA E— 4B
o 0.14 0.14
SH_EARRIIE (MV) n.s.
(0.10 t0 0.23) (0.10 t0 0.24)
0.09 0.09
EEEE (mV) n.s.
(0.07 t0 0.14) (0.07 t0 0.14)
pee 0.60 0.61
KEH (mV) n.s.
(0.34 t0 0.99) (0.32 t0 0.96)
_ 0.35 0.30
RIEERS (mV) n.s.
(0.19t0 0.52) (0.15 t0 0.53)
s e 0.06 0.05
RIgEFLZERS (MV) n.s.

(0.03 t0 0.08)

(0.04 t0 0.08)
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