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| Abstract |

PURPOSE: The study aimed to analyze the effect of pillow
height on upper trapezius and sternocleidomastoid (SCM)
muscle activity and overall human body comfort to determine
the optimal pillow height.

METHODS: The study included 32 healthy college
students, of both genders, who provided prior consent. It
examined three pillow heights (flat, 6cm, 12cm) and
measured the upper trapezius and SCM muscles using
ultrasonography, myotone, and electromyography(EMG).
Muscle activation, thickness, and fatigue were assessed.
RESULTS: The study found significant differences in

muscle thickness and muscle tone based on the pillow heights
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(flat, 6cm, and 12cm) with a p <.05. The SCM and upper
trapezius muscles were thinnest at a pillow height of 6cm.
Muscle tone in the SCM was lower at both 6cm and 12cm
pillow heights. Post-hoc measurements showed significant
differences in both the SCM and upper trapezius muscles
thickness at the 6cm pillow height (p <.05). Also, significant
differences in muscle tone were observed only in the SCM,
particularly between the 6cm and 12cm pillow heights.

CONCLUSION: The ultrasonography and myotone
measurements showed a significant difference in muscle
thickness and muscle tension, both of which were above 6¢m,
while there was no difference in muscle activation. Based on
the strong correlation between muscle tension and muscle
thickness with pillow height, this study concluded that the
human body feels comfortable with a 6cm pillow height.
Therefore, it is recommended to use a pillow height of 6cm

when lying in a supine position.

Key Words: EMG, Muscle tone, Pillow height, SCM,
Ultrasonography
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Table 1. General characteristics of subjects (n = 32)

Variable Mean + SD
Gender (male/female) 14/18

Height (cm) 168.29 + 8.78

Weight (kg) 66.52 = 15.29

Values indicate mean + standard deviation.
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Fig. 1. Measuring equipment.
A: Ultrasonography B: Myotone
C: Ultrasonography Probe D: EMG

L2 H(Probe)E Fall SAMCHI]. FH TS HA=
7](Mastoid process)2} Bl W (Clavicle)7} 4~% 3l 1/2
Aol =2 .2 Fof Probes Foll SAHRTHI2]. 2

wiok 2491700 wsks WAa] Slstel Aos
27 900 TASHAH g 20 345 He

wte} obE 4 Q) o] SARTS B B2
N2 st 25513 MR Bl CHY 2091

YA FES sto] 243

) = 57

9] AL
process) 71 % Sl A4 7Hed] $1x/%
(muscle belly)] 915 SAHEH13]. 2HTL BAY
28549 MEAS % Aol 22 3ok, 71
(irachea) 557+ HAYBHA 5414004 Sem Hof Al
Sjol 24EH14), ZE 24 22 A2 o2

2 sfstont 209l eI 2slsich 2 ok
o 9IS A=
2 c} =% %%’4% mmolch. e gL 204994}

AXT I C7 7PAE7 | Spinows
o 2% P

Fig. 2. Are measured using myotone.
A: Specific part B: Upper trapezius muscle
C: SCM muscle

Fig. 3. Area measured using ultrasonography.
A: Upper trapezius muscle B: SCM muscle
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Fig. 4. Area measured using EMG.
A: SCM muscle B: Upper trapezius muscle
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Fig. 5. Study design.

Fig. 6. Posture of measurement.
A: Flat B: Pillow height 6cm C: Pillow height 12cm

EHIE2 B2E7]0) 4 Sternal notch7}A] A& Z10jA|
221 g )(Sternal notch) 2| Ao A EE 13 2| H 2] 28
] FHAE et FYsHA A=S FAste] 24

Sk ACH16](Fig. 4B). A7l ozt ek AAl= A Al
A

sttt BE = 20Hz~499Hz=E A5k 3ict.

4, WEER

2 2%0) 2 IR, 2 P4, 2 TS 2]
9190 37h1e] Al 204 S ST el

H7 o] 6cm(Pillow height 6cm), H]7]l =0] 12cm
(Pillow height 12cm) <02 SAE It}
S Hil & 5 es AL 49 FHa
A
[e]

shES stolch w9 T URAe] B2go] olgtd

=)
i1
ol
)
N
N

(Fig. 5, 6).

5. HO|E &4
= EAEA-LS SPSS 22.0 version Z2 T3-S 0]
sjof 7t 2Rl Ug B RERAS A
o} flt, Gom, 12em Fo]2 57 SfahA HEBEHEAL
4J(One Way Repeated ANOVA) 2.2 A3}t ALE
B42 93] 1SDE ARgall) wE FAE gels
F& (a)Z 05 ofstz dAshtt.

T 32 oo

d

Al

S
o
<
R=)

i
4o
ofrt
H
rl
i)

2 7
=
Aw
o

I
rd
Mo
r oox flo

P

o
ob sy &
lo |
Y
¥ 3R
TR
N R
i o
—%FIOJI-U
= ox
FLIF{
Emlr&fﬁaﬁ

o m &L
R
E

N\
)E oX
lo
-
%)
)
fl
oh
2
N\
ox
oh
pass
il

22 A3} fla* S 648, 6emP= 5.70, 12em“=
T Yot e Elchp <.0) 1 5
HA7F 74 9A Uebd e 9] AR
H}ERS 9,54, 6emPE 8.32, 12em = 9.49

Py
Bw 3 J
L |0

o

ox

i

Boog fUTH T
=

g
:

iF

o



HH =0I0l T2 SCM1t Upper trapezius® & FH, 2 2L, 2 243 FFHIW | 57

Table 2. Comparison of SCM and upper trapezius muscles thickness at different pillow heights

Pillow height

/ Muscle Flat 6cm 12cm F P Effect size(n2)
SCM (mm) 648 + 1.56 570 = 1.45 7.00 £ 1.61 23.847 < .001* 614
Upper Trapezius (mm) 9.54 + 1.85 832 + 1.76 949 + 1.64 14.695 < .001* 322
Post-Hoc (SCM) B > AC B > AC B> AC
Post-Hoc (upper trapezius) B> AC B> AC B> AC

* p < .05, mean =+ standard deviation
A: Flat B: Pillow height 6cm C: Pillow height 12cm

Table 3. Comparison of SCM muscle and upper trapezius muscles tension for each pillow height

Pillow height

/ Muscle Flat 6cm 12cm F P Effect size(n2)
SCM (Hz) 13.11 £ 1.10  12.51 + .86 12.73 + .96 9.365 <.001* 232
Upper trapezius (Hz) 1225 £ 1.10 12,15 £ 1.07  13.61 + 7.92 .620 545 .040
Post-Hoc (Hz) B > AC B> AC B> AC

*p < .05, mean + standard deviation
A: Flat B: Pillow height 6cm C: Pillow height 12cm

Table 4. Comparison of SCM and upper trapezius muscles activation for each pillow height

Pillow height

/ Muscle Flat 6cm 12cm F P Effect size(n2)
SCM (mm) 7.34 £ 9.70 5.72 + 4.05 5.36 + 2.88 1.141 333 071

Upper trapezius (mm) 921 £ 1730 741 £ 10.76  8.65 + 13.60 821 445 .026

*p < .05, mean + standard deviation

A: Flat B: Pillow height 6cm C: Pillow height 12cm
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