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Effect of Core Stabilization Intervention Program on Erector
Spinae Contractile Properties and Isokinetic Muscle Function
in Adults with Sedentary Lifestyle Patterns
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Objective: The aim of this study was to investigate effect of core stabilization exercises on the erector
spinae contractile properties and trunk isokinetic muscle function of middle age with low physical activity

Method: Twenty (female: n=10, male: n=10) middle-age subjects (age: 37.25 + 6.08 years, height: 168.01 +
6.84 cm, weight: 71.37 + 11.75 kg) participated in this study. Tensiomyography was measured on the erector
spinae, and the isokinetic trunk muscle function test was measured at an angular velocity of 60 °/s and
90 °/s. All subjects performed the core stabilization exercises for 60 min per day, 3 times a week, for 7 weeks.
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A paired t-test was performed with a significance level of 0.05.

Results: Tensiomyography of the erector spinae revealed a significant post-exercise increase in the maximum
radial displacement (p <.05) and velocity of contraction (p < .05), however, there wasn't a significant post-
exercise change in the contraction time. Additionally, the isokinetic muscle function test of the trunk revealed
a significant post-exercise increase in trunk extensor relative strength (p <.05) and strength ratio (p <.05).

Conclusion: Our results indicated that core stabilization exercises reduced erector spinae muscle stiffness,
increased the velocity of erector spinae contraction. Additionally, data showed the improvement in the trunk

extensor strength help induce a more balanced development in trunk muscle.
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Table 1. Characteristic of participants

KJSB

Variables Female Male P Total
Sample Size (n) 10 10 20
Age (years) 35.70+5.46 38.80+6.55 0.265 37.25+6.08
Participants ) .
Height (cm) 163.20+3.94 172.82+5.64 0.000 168.01+6.84
Weight (kg) 67.10+12.70 75.63+9.49 0.106 7137+11.75
Vigorous-intensity (day/week) 0.40+0.84 0.80+0.79 0.288 0.60+0.82
Vigorous-intensity (min/day) 5.00+10.80 13.00+£13.37 0.158 9.19+12.52
Physical activity Moderate-intensity (day/week) 0.90+1.10 1.10£0.74 0.639 1.00+£0.92
Moderate-intensity (min/day) 14.00+18.97 19.00+11.01 0.483 16.50+15.31
Sedentary time (hour/day) 8.30+1.16 8.65+1.45 0.559 8.48+1.29
Note. Data are mean + standard deviation, *p < .05
2] U 2 20| ofsls At o Q010|0, BYI7 HAME  METHODS
2 oI M3 FH 254 855 2ASe SHAP7F BORX| L Aot
(Kim & Jee, 2020). [t2kA], AN 5 £F & ZtAld=ol F7t2 1. A4
oot Lol 25474 2t 3 82 & S oWstr| /s |
¢ 282 49 = Us 252 B =7HET 240|0h = g7= oA e7lE 32 RAEe 28 EY0| glan|, AFAo
b 280 3t 28 U ZE4A E42 o = US B E 2 150220 FLEE MMES 7520 ndE gF £ F M9
oLzt 23 ZE BQIE otgslst=n =828 & = UCHOrgln, Zets Sk MAE7|Fworld health organization, WHO)2| &
Kurt & Ozsy, 2020; Saeterbakken, Chaudhari, van den Tillaar & Andersen, Tekof H|s MH 2SO0 EFt1(Organization, 2010), LY 7A|Zt
2019). Mzt 2|2 3= Xl 30 232 A¢X|, SHF, Ol4 F2 ZHA ZZE St 30~49M2 TH HUH 208 S L2
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Fredericson, 2008; Hung, Chung, Yu, Lai & Sun, 2019; Orgiin et al, 2020; StAom, =2 3742 Ol 2=HA H LEA Zeo| JAAHL ==
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o AN 7 53 S0 38X I¥S ECh= A7 Ol E0E[A 2| 2I3|(INUIRB No. 7007971-202012-003A)0f 01 e T T
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o ChYBt BH20 4% S4 1211 HZO 544 27152 B8 o1 Hol S8 22 = TWeIACt oY W] AHH S
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kM, 2 A7s AA 2352l 250 o) LY 7AZE 0]&e =Y 37| (Tensiomyography; TMG)= 1 ms AlZH S0 0~100 mAS
Ztalde HE 71n 39 HEHE YR 7F:7t9| 0o et 2 Y MUIH A= E FE 282 AS0tY HAMEH =58 &
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skof| CHS 2Adst= Z40|Ck 2|1 0|of CHSt M HWE S AlX| (Ditroilo, Smith, Fairweather & Hunter, 2013; Martin-Rodriguez, Loturco,
2E 25 U YA e Qo 2E4A Het o2 fls) = Hunter, Rodriguez-Ruiz & Munguia-Izquierdo, 2017; Rey, Lago-Penas,
=502 2T T2 JHH| BTt 7| XAEE HAlSH=H = & Lago-Ballesteros, 2012). TMG= T 7| At= AR Z|T] =35 B2
Z 0| RALE, O 10%/tX| =&dt=0l A2l= AlZtE LIEtL & Delay time (Td), %
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radial displacement (Dm), Z[CH =3 #2| 50%0A 32 S42| 50%
TR 8X|E|l= A|ZHQl Sustain time (Ts), 7| A2 & 28 =58
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Figure 1. Measurement of tensiomyography

Figure 2. Measurement of Humac Norm Testing & Rehabilitation
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Table 2. Core stabilization exercise program

KJSB

Exercise Intensity Time
Warm-up Foam rolling & Stretching Pain-free range 10 min
Bracing & Hollowing 1re
Plank (side & prone) 5 P
Hip Bridge (5 sec contra;tlon .
Work-out : 5 sec relaxation) 40 min
Back Extension
. 20 reps / 1 set
Bird dog Total 3 sets
Trunk Twist
Cool-down Foam rolling & Stretching Pain-free range 10 min

= =
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secOl|A]

2 AN MAISH 25 T2 ACSM Position Stands (2011)
o 23t 13|0f & 6022 RS2E 510 F 328 HASHY

ChGarber et al, 2011; Ratamess et al, 2009). Z2Z1H2 FH| 25-2
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2&5-3E 28 =22 Fgsgen, £H 251 Fe| 250AM=
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Z20#0 BN 8l B8 AEYES 22 1024 HAGIRICE 2 2
SOME 2O sl 252 FMOE FPsIFoH, 7t 2829 2
8l X7 g4 JSHE 13,8y 7ls el g 89
HME SHE ISR o2fst A0] PHY% f&5 22 MY
ARE &G0l HES, EYF3, W IdAHML 22 MEXQ A
20 B 2Y 28 2YIE 2P Efojdn 2Y, & 23X,
SHY B8 =% 58 HIE7|2 T45I%CHTable 2) (Akuthota et al,
2008). =3, LHXISOA ZE T -3 5= & M 174 & 5=
7t =Hg RX|ot 59| O|2Z RX[SIEE 810 L2 =52 RE
St
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M £=XE 2E HO0|H+= Window® SPSS =2 1 (version 26.0, SPSS
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FZo HEY ALl ZH%)HME LS 60 °/sec H 90 °/sec
q

al g
58 24 21 58 78 /AT XO|7t LIEFR 2D (A = -2.987, p =

0.008), (9 = -2.539, p = 0.020), Z=E 90 */sec SHOIM &5H 7t 2
2 H|(ratio)2| F2[et AHO|7} LIEFGICH A = 2.154, p = 0.044).

D20 MEY M ZH%RBW)HAME 22 60 */sec X 90 °
/sec BY &M A1t ZF 7t oI5t XO[7} LIEILIX] LU} T (fe =
-1.987, p = 0.062), (s = -0.317, p = 0.755), ZL= 60 “/sec SHO||A
Z2{H|(ratio)2| ]It A0 7} LIEFLIR| 4UTH#e = 1.844, p = 0.081)
(Table 5).

2. 30 eHdal 28 =20 F HFI|EZ 7I4H A M DISCUSSION
4 EM HM
OL- 0 ="
2 oi7o] BHL MK BEY R U YY 7AIZ 0|4 TAY
HET|E2 7IAH 8 U482 £ &4 21 Dm (49 = -3335; 2 oiEHs 71t 9 " 2082 ez 7379 20f QH¥st 2
p = 0003)3 Ve (ks = -3.037; p = 0.007)0 M= F2I X}O|7F LEHg S Z2™o| #ol Mz HuE S HF7|E 2 74X % M3
X2 Tes 58 7t2] [olgh XO|7F LIEHLER] §RUTH4s = -1.997; p = = 541 Mzt S5E 27150 0iX[= Yo B 2450 2=
0.060) (Table 4). 44 et oEe QY 22X 2SS T2 g st
712 XM=E MAISt=H AL
2 Q70| APH, APZO| 2 Q2 AT HFT|Y2O| IAY o
Iﬁ:lga?t.iggsal:]ltt: of tensiomyography to right and left erector spinae of AZ2 EA HD S ZI G BOlo|A =X 70| Qo|sh XHo|7}
LIEILEX] RERACHp > 0.05). 20f QH¥st 2& T2 HOof ME
Variables Pre NE7|Y2 JAH L NFD EY WS BF 21, ToAE |9
. ! P Bt X0|7h LIEFLIR| QIAXIBHp > 005), DIt Ve AP S0 s}
Tc (ms) 14.67+2.80 14.72+2.78 0.053 0.958
Dm (mm) 242+2.03 2.32+1.65 -0.163 0.872 . . .
Table 4. Results of tensiomyography to erector spinae of the partici-
Ve (mm/ms) 0.07+0.06 0.07+0.05 -0.261 0.795 pants
Variables Post Variables Pre Post t p
Tc (ms) 16.30+3.30 15.70+2.66 -0.633 0.531 Tc (ms) 14.69+2.45 15.99+2.88 -1.997 0.060
Dm (mm) 321+144 3.25+1.44 0.089 0.930 Dm (mm) 2.37+1.72 3.23+1.38 -3.335 0.003"
Ve (mm/ms) 0.09+0.04 0.09+0.04 0.039 0.969 Ve (mm/ms) 0.07+0.05 0.09+0.04 -3.037 0.007"

Note. Mean + Standard Deviation, **p < .01
Abbreviation: R, right; L, left; Tc, contraction time; Dm, maximum radial
displacement; Vc: velocity of contraction

Table 5. Results of isokinetic muscle function of trunk

Note. Mean + Standard Deviation, **p < .01
Abbreviation: Tc, contraction time; Dm, maximum radial displacement;
Vc: velocity of contraction

Variables Pre Post t p
Flexor PT (%BW) 248.95+44.35 260.60+53.24 -1.987 0.062
60 °/sec Extensor PT (%BW) 204.95+71.93 236.65+82.50 -2.987 0.008™
Ratio 133.95+48.96 120.35+42.39 1.844 0.081
Flexor PT (%BW) 246.70+49.01 249.80+63.00 -0.317 0.755
90 °/sec Extensor PT (%BW) 183.50+63.39 214.25+77.10 -2.539 0.020"
Ratio 150.35+62.00 125.80+40.23 2.154 0.044"

Note. Mean + Standard Deviation, *p < .05, **p < .01

Abbreviation: PT, Peak torque; BW, Body Weight; Ratio, Flexor Extensor ratio
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CHHazime et al, 2017; Saeterbakken et al, 2019). 3t Zt&& 90 °
/secOlA] =20 MHZQ| HIES LEIH Z3H|(atio)e M &
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