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=Abstract =

Purpose: We aimed to investigate trunk angle and muscle activation of the extremity and back to
evaluate the effect of chest compression on work—related musculoskeletal disorders in 119 emergency
medical technicians (EMTSs),

Methods: Eighteen 119 EMTs performed 2-minute chest compression without interruption on a
cardiopulmonary resuscitation manikin, during which we measured changes in the trunk and shoulder
joint angles, muscle activation (triceps brachii, biceps brachii, erector spinae, gluteus maximus,
pectoralis major, rectus abdominis, and rectus femoris) and chest compression accuracy.,

Results: The decrease in trunk angle by trunk muscle activation was the highest in event 2, the major
direction of chest compression, Both shoulder joint angles had no significant difference, Muscle
activation of the triceps brachii (p <. 01), biceps brachii (p <. 05), rectus abdominis (p <.05) and rectus
femoris (p < .01) significantly increased during the compression phase compared with the decompression
phase, with the rectus femoris showing an increase of 19%, Muscle activation of the erector spinae
significantly increased in the decompression phase compared with the compression phase (p {.01).
Conclusion: 119 EMTs mainly use the triceps brachii, biceps brachii and pectoralis major muscles during

chest compression,

Key words: Chest compression, Emergency medical technician, Work—related musculoskeletal disorders,
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Fig. 1. Electromyography.

Table 1. Attachment of electrodes

Muscles

Attachment location of electrodes

Triceps brachii
(long head)

2 cm medial from midline of the arm, approximately 50% of the distance
between the acromion and the olecranon

Erector spinae

6 cm later from L1 spinous process

half of the distance between the sacral vertebrae and greater trochanter of

Gluteus maximus
femur

Biceps brachii

line medial acromion—fossa cubit, at 1/3 from fossa cubit

Pectoralis major
(sternal portion)

horizontally on the chest wall over the muscle mass that arises
(approximately 2 cm out from the axillary fold)

Rectus abdominis

3cm later from the umbilicus

Rectus femoris

half of line between ASIS and superior part of patella
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Table 2. General characteristics of subjects

(N=18)
Variables Mean=+SD
Age (years) 29.00+4.26
Weight (kg) 71.25+9.21
Height (cm) 174.02+3.46
BMI (kg/m?) 24.05+2.75

"BMI: Body mass index
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ZRsSPb FETe) AL S a2 13
Table 3. %MVC of each muscle (unit: %MVC*)
Compression phase Decon:ll:)ressmn
Muscles phase t D
Mean+SD
Triceps brachii 5.75+ 3.01 4,18+ 1,95 2.893 .010
Erector spinae 2,27+ 1.29 3.38+2.32 -3.279 .004
Gluteus maximus 2,92+ 2.20 3.11+ 2,67 -0.680 .505
Biceps brachii 4,70+ 2,66 3.41+£ 1,52 2.871 .010
Pectoralis major 5.81+ 3.09 5.65+3.62 0.648 526
Rectus abdominis 5.20+ 4.94 3.40£2.70 2.554 .021
Rectus femoris 19.86+12.90 14.67%9.42 2.867 .011
"MVC: Maximum voluntary contraction
25.00
N
20.00
x 15.00
(@)
> .
s W compression phase
X 1000 - d .
+ i 4 ecompression phase
t
N ﬂ l i
o | | ) | 'R )
triceps  erector  glutus biceps pectoralis rectus rectus
brachii  spinae maximus brachii major abdominis femoris
Fig. 2. %MVC' of each muscle at compression phase.,
"MVC: Maximum voluntary contraction
"p¢.05, TpCot
Table 4, Angle of joint in each event (unit: ° )
Event Shoulder t D Trunk
R’ 56,43+ 9.03
El I 0.320 753 35.45+13,05
L 56.07+10.43
R R 61,47+10.42
E2 —0.469 645 25.38+12,35
L 62.01£11,93
R R 57,22+ 9,68
E3 -0.107 916 35.09+13.20
L 57,34+11,51

"El: Event 1, 'E2: Event 2, 'E3: Event 3, 'R: Right, 'L: Left
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