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Effect of seat height of chair on muscle activity of erector spinae and
rectus abdominis
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Department of Physical Therapy, Jeonju Vision College
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Abstract This study examined the effects of the seat height of a chair on the muscle activity of the erector spinae
and rectus abdominis. Thirty healthy subjects were asked to sit on chairs at three different seat heights. The muscle
activities of both the erector spinae and rectus abdominis were measured by surface electromyography. The data were
analyzed by repeated one way ANOVA and the muscle activity was compared according to the seat height. The alpha
level was set to 0.05. The results showed that the muscle activities of the erector spinae were not significantly
different among the three seat heights. The muscle activities of the rectus abdominis were significantly different
among the three seat heights. Both the rectus abdominis muscle activities were significantly greater in the low seat
height than the other seat heights. These results showed that the seat height of the chair affects the muscle activities
of the rectus abdominis muscle, leading to musculoskeletal pain, such as low back pain. Therefore, the seat height
of a chair with a correct sitting position is important for preventing musculoskeletal pain.
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o] 4 Tol glom JF A ke Vet o] B FFo] Flo] Hole P (muscle belly)ol AFE F-
g gl o] AA 7]go] gl AR e A6 ASAUTH2S]. T 2AE 2159 A 5f3Hnormalization)
MY B¢ & SFolv e =4, 3E4, 3y 2 AHE Al LA 7]E FS(reference  voluntary
< BF YA eyt T55 elete AAYY i contraction: RVC)S ARESEITE A4 7% $5e
A= ARl A 4915k 4 e &g B e FF doll 22 A o]
A A e AR 1R B o] AAE FAIEH T
2.2 SFEH| 3 9y o] w, 7t Z5o] 2L A5 E 33 WHE SA3
2.2.1 BAt(inclinometer) v 334 ks ZAgkM A2 A 1029} v 10
74 Al (Baseline inclinometer, Fabrication Enterprises 25 AR F1F 40x S| #a wHste o gkel
Inc, USA)E 1° ©9]2 =4 3 = glow] o] ZxAE  BIUGeR 77k oAk Aw szofofA] gk ApAlel o
olg3te] oz FHel o2 AAS| SJg Yy T AR FAUS AfEK%)sH
13 AeE 489 HFigure 1). AAHAIZ JEH4
9 4EE Sha e e Aol wue g 223 X
o] 97018 2o Gx3 Aol A giakAle] Yot ke dA7E GEolE FEs] AAE F e 7t
2] 9o AAAZ A5k ZA%IrH24].  50cm, AlE 45cme] Fa-g 7 ojAbm Sloloh &
Hol7} AL viF = 13k Bk o] Ao JFgS =
Foleng HiHE g 4 gdow B A7) SR
Q1 o7t Y EolE 24sy] A3) FHe =o] 24
o] 7Fe g oAE AREEth AW Eole oidAte Al
ol tAukt vz o] AiHl W Eole
ko] Aol wet JFS = ¢ JoBR gt
718 A% & J=s Ay JuHd w3 4es
Fig. 1. Measure the angle of hip flexion o #HH wols Atk oA Hue] AA xol
A. Inclinometer, B. Measure the angle (normal height, NH)= tl’dA17) xjof] 2kkS uf) 49
of hip flexion using inclinometer Ao 73 ZHes) 9007} B ol & &gl Fwe
2.2.2 EHIAT T A|AE(Surface electromyogram) e %O]_(high heiig i, B Oétéf,ixéﬁ ?% e
o)z HW ool whe} A3 Ay} Wit S0 E]Ot ol 6}01‘ o —;:O]E Aéxég}?i_m *
Gl A QS Gops] A TR SHE A e oW height, LINE FUWE Y %
2®e 7 B4 EMG  Al&E(Wireless  EMG 7HI007E I el 5}%1 SVl oS @@3}‘?\‘:}
(Figure 2). YR 74 AAHAE of&afof
System(100RT))2] AP1180S AM&3tgloH, d <4 =939
T A=A bAd AgE 329 2AE 25| B4
2 (F)ekrlotol s o] 7k -0 EMG A2 §l(Wireless 2.3 AlS| up
EMG System(100RT)& o8-8 Azshalrt. 9 =4 B AT WA ghgAte) 2 S maTdE 4%
& Al%e] ¥ FEE(sampling rate)> 1,000Hz2 24 o Bag 3 28 52 B2 Hols T AT A5
atsiek el SRR AlEE Al A ARTHRoot  Gipe) 9L 98 A V)E HoR dolHE 4
Mean Square: RMS) A3t} £48taeh. ERA=e] gajqny. 7k oz o)4) o) Al 717 golol weh
RARSE ARAZE BEAIV) A DL AARL 1270 ol 918 ) BB e 4 g
7he AREE 343 $AE F dEE FoR OF A gyrs 24899026).
& AAste A5E BRIt d5S FEee & Zbzre] W fmoloA] okololi= AlZAbAE HEE
F2 FE AT Ae lEeToR A5 54 29 Zu) s 9X2 FHoR d9a 97le] Skl
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Fig 2. Sitting position according to three different seat
height
A. Normal height, B. Low height, C. High height
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Table 1. General characteristics of subjects (N=30)
Mean + SD*
Age(year) 22.3+2.4
Height (cm) 165.8+8.2
Weight (kg) 59.7+10.2

“SD: standard deviation

3.1 Xt zHH =0lof| KHE HF MS2at

{222 Z2EHE H|lw

oz} 2 ool wha} Y& AHF AFLe foek A
o]7F AN (p>0.05) FE w222 [olg Afo|7}t
AATHP<0.05)(Table 2). AFFEA A3} L% w2
TE Fyo] e EoldA] A TRy} folgtA F
7t SZHEE B 2H(p=0.02), F2 Fo]9} ] uls|
= fYsi S7HE SEAEE BHth(p=0.03). 9%
e Q8 wjZ e o] o] vk ol
A A Eolrtl FolaAl Tt SEAEE B
(p=0.02), 35& wol¢h sl S7He SRHEE K

ATHp=0.03)(Figure 3).

Table 2. Comparison of muscle activities during sitting
position according to three different seat heights

Muscle Seat height Muz;;ii/c(t:l)wty F p
Rectus Normal height 0.79+0.27"
abdominis Low height 0.87+0.35 714 1 001"
(Right) High height 0.79+0.27
Rectus Normal height 0.82+0.27
abdominis Low height 0.91+0.31 7.33 0.01"
(Left) High height 0.83+0.26
Erector spinae Normal _height 1.30+0.94
(Right) L(?W helght 1.43+1.01 1.78 0.18
High height 1.28+0.87
Erector spinae Normal _height 1.15+0.52
(Left) L(?W helght 1.19+0.49 0.36 0.69
High height 1.1440.52
“Mean+Standard deviation,
tp<0.05
4-
o,
g
&
é Py - .
P T[T -
2 " = 1w
-

Rt. RA

Lt. RA Rt. ES Lt. ES

Fig. 3. Comparison of muscle activities during sitting
position according to three different seat heights
NH: normal height, LH: low height, HH: high height,
RA: rectus abdominis, ES: erector spinae, *p<0.05
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