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=Abstract =

Purpose:

This study examined the effect of wearing personal protective equipment (PPE) on

cardiopulmonary resuscitation (CPR), positive airway pressure, and the posture of emergency medical

technicians (EMTs) when conducting CPR,

Methods: Twenty 119 EMTs performed 30:2 CPR on a manikin for 4 min, Imaging data were digitized with

Kwon3D XP (version 4.0). Data were collected by analyzing the motion when starting in one cycle, such as

pressing to the maximum and in the final position (relaxed), and were analyzed with SPSS 18,0,

Results: The angle of the elbow joints was significantly reduced (p < .05). The trunk angle was

statistically significantly (p < .01, p < .001) increased. The angular velocities of the shoulder joint and

left elbow joint were reduced (p > .05). The angular velocity of the trunk was significantly reduced in the

starting and maximum compression postures,

The hand—escape time was increased, The average

compression depth was increased but not significantly (p > .05). The positive airway pressure was reduced

(p>.05).

Conclusion: The angle of the elbow joints and the angular velocity of the trunk were reduced, and the

angle of the trunk was increased, The success of CPR and positive airway pressure was reduced,

Keywords: Personal protective equipment, Cardiopulmonary resuscitation, Emergency medical technician,

Postural analysis
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Fig. 1. Camera and control box.
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Table 1. General characteristics of subjects

(N=20)
Variables Mean+SD
Age (years) 33.35+ 4,57
Career (months) 97.55+51,81
Weight (kg) 63.55+11.41
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40.34+718 91, Zh& T 39 06+9.16°, 41,25+
7.41°, 37124713 2 /flHsAH] 2k A - &
FAA SR FolhA] Adthp >.05)<Fig. 2. ¢
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Fig. 2. Difference between non PPE and PPE in both shoulder joint angle.

Table 2. Difference of each joint angle (unit: °) (N=20)
: . n—PPE" PPE’
Joint Perlod i\razaniSD Moan 5D b p

Start 38.37 + 9.75 39.06 = 9,16 -0,197 .846

S}if)gder MaXT, compress 43 57 + 7.12 4125 + 7.41 0.997 332
Release 40,34 £ 7,18 3712 £ 7,13 1,601 127
Start 39.15 +£10,55 38.29 + 6,19 0.352 729

];}?f)tﬂder MaXT, compress 42,90 £ 6.34 43.65 + 531 —-0.450 .658
Release 39.71 + 6,73 39.92 + 5.85 -0,125 .902
Start 154,39 + 11,39 145,39 £+ 15,34 2,444 .026

ziffvtv Max . compress 154,60 + 8.57 143,42 + 15,53 2.581 019
Release 154,79 + 9.34 145,27 £+ 14,81 2.691 .015
Start 158,92 + 17,87 158,42 + 9.26 0,104 919

]e_ﬁ)fsw MaXT, compress 160,92 £ 8,53 154,97 £ 7,93 2.158 .045
Release 163,00 = 7.87 157,25 &£ 7.29 2.545 .020
Start 47,67 + 3.65 54,45 + 6,13 —4,500 .000

Trunk MaXT, compress 39.26 + 4.42 4529 + 5,62 -3.384 .003
Release 4733 + 4,64 54,23 + 5,89 —3.927 .001

"PPE: Personal protective equipment, TMaxi Maximum

2 oA stk p < .05)<Fig. 4). Ft

M| 445 Wiske Q2% H9 A, bk A4
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o= -1553+326.51, 1.46+29.67, —16.67+
116,21 deg/seco| o, A& I 28 7

of 214,79+573.24, —5.76+26.65, 22.37+34 54
deg/sec@al, ZH& Fof= 19551349 84,
—11,82+23.82, 21,68+111, 13 deg/sec® ENG
oL} o BRI E BARCE Rofoi Ak

thH(p >.05){Table 2){Table 3)<Fig. 5).
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Table 3. Difference of each joint angular velocity (unit: deg/sec) (N=20)
. ) Non-PPE’ PPE’
Joint Period Mean+SD Mean +SD k b
Start 44,73 288,17 74,87 +£193,31 1,255 226
Right MaxT, compress 4,03 = 64,35 —1.90 = 20,64 0.393 .699
shoulder
Release —42 37 +157,44 —24.46 = 45,68 —0,484 .635
Start 26,96 +£439,77 66,56 +£173.04 —0,366 718
Left MaxT_ compress 5563 £ 22,11 3.23 £+ 7.77 0.419 .680
shoulder
Release 2,31 £ 21,92 -9.63 + 52,87 0.972 .344
Start —27.16 £413.36 -15.53 +£326.51 —0.,109 915
1:115:‘2 Max ", compress 4,98 + 89.98 1.46 + 29.67 0.166 870
Release —183.45 £415.23 —16.67 £ 116,21 -1.629 (121
Start 214,79 £573.24 19,55 £349.84 1.269 221
];lebfzw MaXT, compress —=5.76 + 26.65 —-11.82 + 23.82 1.082 .294
Release 22,37 + 34,54 21,68 + 111,13 0.023 982
Start -26.44 + 98,51 -34,54 + 93,27 0.285 779
Trunk MaxT, compress 4.35 + 18.86 2.42 + 11.01 0.478 .639
Release 7.57 £ 19.00 23.26 = 12,43 —2.458 .024
"PPE: Personal protective equipment, TMaxI Maximum
Rt. Shoulder Lt. Shoulder
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E 40 . - B0
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% non-PPE 44.73+288.17 4.03+64.35 -4237+157.44 T non-PPE 26962439.77 55322211 23122192
—B= ppe —74.87+193.31 -1.90+20.64 -24.46+45.68 i 66.56173.04 3.2327.77 96325287
(a) Angular velocity of right shoulder (b) Angular velocity of left shoulder
according to wearing PPE according to wearing PPE
“PPE: Personal protective equipment
Fig. 3. Difference between non PPE and PPE in both shoulder joint angular velocity.
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Fig. 5. Difference between non PPE and PPE in both shoulder joint angular velocity.
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Fig. 6. Difference between non PPE and PPE in trunk angle and angular velocity.
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Fig. 7. Variation of CPR index.
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Fig. 8. Variation of ventilation index.
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