Journal of the Korea Convergence Society ISSN 2233-4890
Vol. 10. No. 5, pp. 85-94, 2019 https://doi.org/10.15207/JKCS.2019.10.5.085

’ o
'SELANsEE SPEN 24, PUNSD STREMY I, ‘YWAUN T

Effect of chest compressions on the quality of back pain prevention
and chest compressions by applying body stabilization Convergence
movement
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Abstract This study was aimed to identify a study on the effect of chest compressions combined with
abdominal drawing-in technique on prevention of back pain and chest compression quality. We tested
motion analysis, electromyography, and chest compression quality of 15 paramedics. Data were
normalized to SPSS 21.0 (Kolmogorov-Smirnov and Shapiro-Wilk test). The paired t-test was used for
the pre- and post-test chest compressions, the one-way ANOVA was used for the analysis of the
measurement point-in-time differences, and LSD was used for the post-test. The results of the study
showed significant difference in muscle activity and chest compression success rate when the chest
pressure was applied with abdomen drawing-in.

Therefore, it is necessary to study cardiopulmonary resuscitation education which can increase the

chest compression success rate while preventing the back pain of the paramedics in the future.
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Table 1. General characteristics of subjects (n=15)

Variable Mean(SD)
Age(years) 27.00(3.98)
Weight(kg) 74.16(12.03)
Height(cm) 172.00(5.68)
BMI(kg/m?) 25.04(3.73)
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Table 2-1 Comparison of muscle activation between
CPR type within each phase 1

2 AIHE 2E8E 24
L

LRHA Rl 7REdErollA

(unit: %RVC) ) =
F57] 29 (phase IM 019}71 =H(phase 2) 2% 10
Ph: 1 =
= Z, 12, 24, 3809 24T {2t Zol7k /Il
Muscle GHO CPR AD CPR t o 1:1 ol_o] H(oh
=7
Mean(SD) Mean(SD) (p2.05), = E29-A18 9% +57] =™(phase
TBM  3520(17.58) 413822.18)  -3.660 001 Do o]2] =H(phase 2) B5F 10%, 1&, 2&, 320
LDM 56.10(30.86) 6211(32.70)  -1832 072 9] FEAJrof folst Zfol7t gdth(py.05) Table 4.
ESM 115.84(82.67) 137.13(87.90) -1.949 .056
MFM 260.21(184.78 256.13(196.68; 154 .878 . N
( ) ( ) Table 3.-1 Comparison of muscle activation
PMM 38.89(22.96) 46.24(24.80) -2.564 013 inter—period within CPR type(GHO CPR)
GMM  21131(13451)  249.87(170.86) -2426  .019* (unit: %RVC)
RAM 76.01(67.71) 101.16(85.15) -4.661 .000***
GHO CPR
I10AM 97.95(50.05) 195.27(143.37) -6.000 .000 Musdle eriod Phase 1 Phase 2
EOAM 63.23(45.07) 90.52(83.43) -4.121 .000%** Mean(SD) F P Mean(SD) F P
RFM 59.58(46.54) 7325(7148)  -2426  019* 1 322201645 31.90(16.29)
2 .65(19.01 .23(17
TBM; Triceps brachii muscle, LDM; Latissimus dorsi muscle , ESM; TBM %.228 .876 %.391 .760
Erector spinae muscle, MFM; Multifidus muscle, PMM; Pectoralis - . _
major muscle, GMM.;Gluteus maximus muscle, RAM; Rectus 4 37.79(18.38) 38.72(18.10)
abdominis muscle, IOAM; Internal oblique-transverse abdominis 1 5838(29.36) 64.55(32.46)
]Zumsglies, rESSAc!‘\g External oblique abdominis muscle, RFM.; Rectus LDM ; ggg;g;;g 100 950 2;?382;2; 016 997
GHO CPR : General Hands-Only CPR 2 52'60(27'41) W
AD CPR : CPR at abdominal drawing-in 1 306.26(238.28) 125.92(335.90)
2 240.36(149.9) 366.73(206.21)
MFM 3 230.95(168.62) A48 720 337.87(203.75) 308820
Table 2-2 Comparison of muscle activation between 4 263.29(181.94) 376'38(21854)
CPR type within each phase 2 7; gg;’ggfsg 7321;23 35;
(unit: %RVC) PMM —————"—"—229 876 —-—————193 .900
3 36.76(20.66) 36.40(20.17)
P 2 4 43.00(30.78) 41.88(29.67)
ase 1 208.76(165.89) 260.46(156.85)
Muscle GHO CPR AD CPR t p oum 2 188.92(120.21) 200 889 267.18(157.18) 32 810
Mean(SD) Mean(SD) 3 227.60(132.21) ° ' 312.85(163.90) '
2 2
TBM 35.81(16.76) 42.76(21.33) -4.152  .000*** ? 7;2?122376(2))3) 722;22(73%3)2)
LDM 62.79(37.40) 67.65(37.98) -1.182 242 RAM 2 80.41(76.67) 050 985 64.53(63.40) 193 901
ESM 154.23(112.76) 173.60(117.18) -1.749 .086 3 73.78(70.75) ' 56.12(51.55) ’
MFM 3767204252  366.78(27539) 327 745 ? 17(;6347:(5565'4759)) 15142;‘126((3573;251))
PMM  3838(22.49) 46.11(2466)  -2.257 028" oay 2 B990W@3TD) . o O0ITUEED) .. o
GMM 283.91(158.26) 328.41(193.54) -2.591 .012* 3 98.43(54.87) ' 108.16(57.88) '
RAM  60.38(52.15) 8361(6571)  -5338 000" 4 97.03(49.17) 106.38(51.13)
I0AM 106.54(51.38 203.47(149.6 757 .000*** M w
54(51.38) A7(14965) 5757 . oy 2 07316072) o 216840 o
EOAM 50.20(33.88) 81.31(76.62) -4.542  .000*** 3 59.17(38.16) ' 47.41(30.28) '
RFM 39.67(29.49) 5092(4898)  -2.887 006" 4 61.0241.72) 46.94(27.15)
1 73.31(49.17 56.44(36.29
TBM: Triceps brachii muscle, LDM; Latissimus dorsi muscle , ESM; W W
Erector spinae muscle, MFM; Multifidus muscle, PMM; Pectoralis RFM ——————— =961 418 —————2.746 .052
major muscle, GMM.;Gluteus maximus muscle, RAM; Rectus w w
abdominis muscle, IOAM; Internal oblique-transverse abdominis 4 49.37(44.91) 30.35(25.71)

muscle, EOAM; External oblique abdominis muscle, RFM.; Rectus
femoris muscle.

GHO CPR : General Hands-Only CPR

AD CPR : CPR at abdominal drawing-in

TBM; Triceps brachii muscle, LDM; Latissimus dorsi muscle, MFM;
Multifidus muscle, PMM; Pectoralis major muscle, GMM; Gluteus
maximus muscle, RAM; Rectus abdominis muscle, I0OAM; Internal
oblique-transverse abdominis muscle, EOAM; External oblique
abdominis muscle, RFM.; Rectus femoris muscle.

Period;1=10sec., 2=1min., 3=2min., 4=3min.

phase 1; compression phase, phase 2; decompression phase
GHO CPR : General Hands-Only CPR.
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Table 3.-2 Comparison of muscle activation
inter-period within CPR type(AO CPR)
(unit: %RVC)

AO CPR
Muscle Period Phase 1 Phase 2
Mean(SD) F o Mean(SD) F o
1 34.31(15.08) 35.70(14.45)
2 41.79(23.37) 43.42(22.88)
TBM 0 463 ——— 927 434
3 41.37(20.67) 42.79(19.22)
4 48.03(27.92) 49.11(26.94)
1 65.24(42.22) 69.03(41.33)
2 72.21(37.26) 81.54(49.52)
LDM 865 465 ————— 1.010 .396
3 55.52(26.53) 60.34(31.21)
4 55.45(20.86) 59.67(25.12)
1 315.31(274.61) 411.58(361.68)
2 224.12(159.67) 343.75(246.13)
MFM ————— 588 626 ————  .164 .920
3 235.92(166.38) 359.42(259.20)
4 249.17(172.37) 352.37(243.46)
1 51.62(27.35) 52.41(28.25)
2 47.58(24.53) 47.24(24.74)
PMM 391 760 ——— 518 672
3 42.72(21.43) 42.95(21.83)
4 43.05(27.11) 41.83(24.73)
1 241.60(175.56) 302.31(173.53)
2 242.19(157.98) 335.73(200.59)
GMM ————— 063 984 ——— 124 945
3 250.89(193.79) 329.54(221.77)
4 264.82(172.61) 346.07(194.48)
1 102.76(89.24) 91.30(76.49)
2 98.82(84.04) 82.20(64.70)
RAM 042 988 ———— 116 .950
3 96.02(83.66) 76.48(61.61)
4 107.04(92.61) 84.47(65.69)
1 251.74(202.97) 257.65(211.25)
2 187.57(104.97) 193.16(109.76)
IOAM —————— 1,013 395 ———— 830 483
3 167.72(124.58) 184.46(134.13)
4 174.05(120.12) 178.62(125.51)
1 80.45(65.55) 73.57(63.64)
2 89.58(88.54) 82.91(86.65)
EOAM 6 938 ————— .088 .966
3 91.02(83.14) 80.20(73.10)
4 101.03(100.83) 88.55(88.38)
1 81.62(76.7) 57.31(63.17)
2 77.93(77.53) 54.56(52.98)
RFM ————— 247 863 ———— 266 .850
3 73.95(78.83) 50.22(53.75)
4 59.49(56.58) 41.58(38.42)

TBM; Triceps brachii muscle, LDM; Latissimus dorsi muscle , MFM;
Multifidus  muscle, PMM; Pectoralis major muscle, GMM.;Gluteus
maximus muscle, RAM; Rectus abdominis muscle, IOAM; Internal
oblique-transverse abdominis muscle, EOAM; External oblique abdominis
muscle, RFM.; Rectus femoris muscle.

Period; 1=10sec., 2=1min., 3=2min., 4=3min.

phase 1; compression phase, phase 2; decompression phase

AD CPR : CPR at abdominal drawing-in
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Table 4. Depth and Success rate of chest compression

Chest GHO CPR AD CPR o
compression Mean(SD) Mean(SD)
Depth(mm) 49.47(4.87) 52.13(3.52) -2.241 .042
Success(%) 55.84(31.90) 71.18(28.08) -2.553 .025
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