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Influences of hands—only cardiopulmonary resuscitation on
lumbar muscle tone, stiffness, and fatigue in emergency

medical technicians

Joong—San Wang' - Sang—Yol Shin”
'Department of Physical Therapy, Howon University

“Department of Emergency Medical Service, Howon University

=Abstract =

Purpose: This study sought to determine how the act of performing cardiopulmonary resuscitation

(CPR) affects the rescuer’s muscle tone, stiffness, and fatigue in the lumbar region,

Methods: The research subjects were 30 healthy men in their twenties in possession of a Basic
Life Support (BLS) provider certificate. In this study, the CPR rescuer's muscle tone and stiffness
in the upper and lower lumbar regions were measured in the resting position, starting position,
and position after 10 min, Their level of fatigue was measured before and after performing CPR.
Results: Muscle tone and stiffness in the upper and lower lumbar regions of the research
subjects significantly increased throughout the CPR process and lasted up to 10 min after the
process (p{ 001). The subjects’ fatigue also significantly increased post—CPR (p< 001).

Conclusion: This study suggests that performing CPR creates muscular and physiological stress,

fatigue, and ultimately, lower back pain,
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(muscle soreness)S Z71Ao=
(muscle tone)2t A (stiffness)S Z7HA7]=
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nerve) Ao wheba] bRt 552 AlA|
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A AAFA LS e A 212 @
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7] &% HFAlEZ(erector spinae) H&UA
328 = 42 (multifidus muscle) th2-0. 2
224 (muscle activity)o] =& Z&-o|tH13],
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T Aol o= ¥ atloltHi4]. CPR 4
Yup Ao w2 ol IE A= CPR
3y T AAA vzt Frkslkar(1s], & sl
u}2tA standard CPR ETt} compression only
CPRo| H2%7} & Zo= HuE QIH8],
SETERARY] AR a4l CPRE ¢ Al 4l
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1, ATCHAIRI| ULHE SN
ATogARe] Auba 54402 1Y 23.67+1.37

A, 7] 173.47+5.63cm, B5A 75.43+14 57kg
o]}, CPR ¥ EF Z1o] 55.20+2.40mm, ¢

vk &% 107.87+4. 54rate/min, 754 A=
92.97+6.09%, 750l A= 82.20+14.88%
2 YEbgti(Table 1),

2. 52|22 F2YEet X9 Hat

ArdigAe] fisEiel oRfsE Ry T8l
DAL BAe SHAZN (1A, CPR A%
A, CPR 102 % FRAA)l thekA o5
S718he BdE BATHp< 001)(Table 2).

3. OI|2E9| Ei}

A= 1087 CPRS 8 & ¥2%
F 5 ol O*EP B2to] & o =¥,
o7k §-9J8kA S7FEATH(pd 001)., & HEE
Al froJsHAl 571l (p<.001) CPR =3°] A
Aoz AAA w25 F7HF T Table 3).

o1 e~ Hu

N. 1 iEr

o] AT CPR 4] TAe) sl 2
At 47 U R vzee) nxs Gge
Agele] $aplel OPR Bl T ¥
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Table 1. General characteristic of the subjects (N=30)
Variable Mean=+SD
Age(Yr) 23.67+1,37
Height(cm) 173.47+5.63
Weight(kg) 75.43+14.57
Depth(mm) 55.20+2.40
"oPR Speed(rate/min) 107.87+4.54
Chest compression accuracy(%) 92.97+6.09
Chest relaxation accuracy(%) 82.20+14.88

“CPR: Cardiopulmonary resuscitation
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Table 2. Change in muscle tone and stiffness on lumbar region

Fo| FxAe Fejagel 2

ZURE, A, w2 nAe 9% 83

Resting

Cardiopulmonary resuscitation

Variable s X D
position Start position  After 10min

Upper lumbar  Muscle tone(flz)  16.11+1.43 18.76+3,07 19.28+3.20 27,800 000"
region Stiffness(N/m) 308.55+52.93 439,92+125.86 485.57+152.91 34,400 000"
Lower lumbar  Muscle tone(Hz) — 14,55+1,40 17.66+3.31 18.05+3.60  41.059 000"
region Stiffness(N/m) ~ 259.50+55.98 416.73+168.20 488.28+203.64 34,400 000"
Mean+SD, ‘p<.05, = p<.001

Table 3. Change in fatigue (N=30)

Variable Before CPR After CPR Z D

Head feels heavy 1.60+£0.86 1.77+0.97 —1.058 .290
Feel drowsy 1.87+1,04 2.23+1.14 -1.667 .096
Eyes are strained 1.93+1.26 2.00+1.14 —.431 .666
Have no energy 1.60+0.93 2.90+1.40 —3.655 .000™
Cannot move well 1.40+0.89 2.87+1.28 -3.863 .000™
Want to lie down 1.87+1,20 3.10+1,49 —3.624 .000™
Feel like yawning 1.70+1.12 1.57+0.86 -.691 .490
Total fatigue 11,97+5.71 16,43+6.11 -3.913 .000™

Mean+SD, “p<.05, ~p<.001

= AXEgct
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gol 37k 4 92 Zold, o] Aol PxA
b gsel rg el AAe 2715,
CPR A4, 103874 CPR ¥ ERAMZ 13
B5E glsleier ofel SRl 289 2
o AFol folsl e BT & Y
(p<.001). CPR AL A 71%02

A7 S8l diste] 5e& Ale-aL el

H = i

ZOAIRLO] 7Rso SAEER BEEo] ¢kog L
S AIE et ol BEIEE ADE
(extremity muscle)?] &219S 3t oMYA =

Soa AHar 2zgo] dojdtH12].

THEI} ok WA £5H BEEHYUY
LHXA*!;H odzsh,]_ 7}_%1;} ol A| 3lg] B st
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AAE Hosr] QR Wo7| o Fa-3]u vt
2(fear—avoidance beliefs)o] Yl 3]2j%
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tH22]. AIAHH7I A=A E(transcutaneous
electrical nerve stimulation)®= =314 £7}
B 2EEe) A d3E £AT 4 deH10].
D=5 SJ(myofascial pain syndrome) 2]
739 vpAA] AL(Rolfing and swedish mas—
sage) HIFA R F7hE 2w A4 &
A= &g o qlem[23],

4
A 2 al24]e] BTF 91
u

o
2
=)
o
B
A
o
ol

E3H o] A= CPR 43 & #|2=0] H3lE
gelstoict. AATEolA 10%9] CPR &<t A
RO R2 AFATt w7l F3 g2wrt $7t
o= AR Btk AASkL QltH25,26]. o
AT A= 108 59 CPR 58 & 5327} =
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