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The Physical Characteristics of 119 EMTs and a Comparison of
the Quality in Chest Compressions according to Posture in

Pregnant Women Cardiac Arrest
-A Mannequin Model lying with a 30° Incline to the Left-
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Abstract This study aims to identify the effects: quality of chest compressions, height and weight of pregnant
women cardiac arrest while lying 30° inclined to the left has on the quality of chest compressions administered
by 119 EMT. For the purpose of this study, 62 members of 119 EMTs in M, N, S, Y cities and G cities of
J province agreed to join in the test and the test was conducted from June 15 to 16 in 2015. Two mannequins
(Resusci Anne®) were used for the study and the chest compression process was recorded with the use of the
Laerdal PC Skill Reporting System®. As a result, it was discovered that for patients with a 30° left
inclination, who were below 170 cm in height and 65 kg in weight, the proper frequency and depth of
compression were unsatisfactory. With this in mind, training programs and instruments that can improve the
quality of chest compressions depending on a person's (patient's) height and weight should be developed.
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71 A F 1A (Laerdal TM, helping save lives)S |
o] uAst] 30° A4S wENCH, 2 Yol Resusci
Anne®(Laerdal Medical, Stavanger, Norway) 7}]71<
FALINY Fo7 TAFAIL, vEE T2 A9 FHel At
oF £io] & W] wjEIZA(AE: PVC, Abel=
18x125%0.65 cm)E Fil 7t hS Al
7FEE S A FEAAS B9, 283 A
HA ZFEERS sk, F2E BAE] 93 20
5 FAE AT = 7 A EEE AEgEk
Resusci Anne® P71 2tE A48}, Laerdal PC
SkillReporting  System®(Laerdal Medical, Sta-vanger,
Norway) 2.2 7Fetet A8 A5 7] &3t Fig. 11.
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[Fig. 1] Patient position

7?%"% z& 718171 $13) PC SkillReporting S-ystern®
7Fol=glel A& = 2010 Resuscitation Gu-idelines[17]
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3.1 CHAIRIS] Ut £

@ 331(53.0%) o] 299 (47.0%) ©1 a1, Hit Hol=
27454 <]t

2172 170 em ©]3} 339 (53.0%), 170 cm =3} 294

(47.0%) ©1L3L, AT 65 kg o3t 38 (61.0%), 65 kg
Z3} 2478(39.0%) ©lAth<Table 1>.

(Table 1) General characteristics of study

participant N=62
Characteristics Division N(%), Mean+SD

Sex Man 33(53.0)

Female 29(47.0)

Age 27.45%2.86

Height 169.2901+8 47

< 170 cm, 33(53.0)

> 170 cm, 29(47.0)

Weight 62.90£14.12

< 65 kg 38(61.0)

> 65 kg 24(39.0)

3.2 XtMIolN JHEYEr & Hlw
HEE 2 ZpA|9} 30° 9F 7|27 A T1F 7 )
W AR, 7kt A A Zlo] 3R(3)) = vk R T A
A|(185.743])ell A 30° 9Z 71&7] AA(78973)) Kt} &
Ao Fo5HA 47t BktHp<0.00D).
74 Zol(mm)= v S ARA(56.87 mm) ol A
30° 9% 7]&7] AA(458 mm)E T FAXZ F-28)
Al B A AHp<0.001)<Table 2>,

E_

(Table 2) Comparison of quality in chest
compressions according to posture.

Division Supine 30° left inclination — p-value
' 22029 + 1422 21961 = 1640 0.862
c 18574 £ 6147 7897+ 9630 0.000"
c 5587 + 480 4458 = 9.03 0.000™
¢ 10852 + 710 10938 + 829 0670
c* 85.30 + 009 881 = 0.09 0.809

“<001, Mean+SD

Ch Total number of chest compression(n)
C% Correct chest compression depth(n)
C% Chest compression depth(mm)

C*" Rate of chest compression(n/min)

€% Correct recoil rate(%)
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170 cm 23HG57.67 mm)ol A SAH 22 FrefshA o 2
A(P<0.05), 7HEEH % (rate/min)E 170 cm ©]8}
(10694 rate/min) B.t} 170 cm % 2H(111.27 rate/min) il A
574]14 o2 o3 WetHp<0.05).

30° 9F 71&7] AAelA THEekEr A ek Zol(3])
=170 cm 010} 12.503)) 2.6} 170 em Z7H149.873))l| 4]
SAXCRE froaiAl BRI(p<0.00D), 7hEeEr 2ol
(mm)+ 170 cm ©]3H39.69 mm)E.t}h 170 cm 2 3¥H49.80
mm)A AR FolEtAl AATHp<0.06)<Table
3>,

(Table 3) Comparison of quality in chest
compressions according to height.

Division < 170 cm > 170 cm p-value
Supine C! 21588 £ 1256 22500 + 14.78 0.074
c* 17075 + 6613 201.73 + 5367 0.164

5767 + 389 0.041°
11127 + 685 0034
8667 + 0.09 0440
21727 + 1657 0.450
14987 + 91.82  0.000™
49980 + 95 0001
10807 + 846 0.399
8.80 + 0.10 0997

¢ 519+ 506
c' 10694+ 651
C° 419+ 008

30° C' 22181 + 1647

Inclined ~ C 1250 + 30.66
" 3969+ 503
Cc' 11063+ 820
C° &8+ 008

<06, <001, Mean+SD

C" Total number of chest compression(n)

C% Correct chest compression depth(n)

C* Chest compression depth(mm)

C* Rate of chest compression(n/min)

C Correct recoil rate(%)

170 cm ©]8}, 170 cm ZFol| A vf2 72 2FAI9} 30°
Q2 71&7]) A 25 ke vlal A3} 170 cm o] 5ol A
7hEehar AAEE Zo)(3)E 30° 9F 7]&7] AAI(1250
3ol A HlZ & AA170.753) e EAH oz #9
Al o A A L(p<0.00D), 7FEE Zol(mm)e= 30° €
Z 71€7] AAI(39.69 mm)olA BlZ & ZFA(54.19
mmE FAXCE FosiA B E}Hp<0.001). 2
U} 7betel S % (rate/min)E HEE ¥ AA1(106.94
rate/min) 2.0} 30° 9% 7]&7] AFA|(110.63 rate/min)ol
A BARSRE folsHAl Wtk (p<0.05).

170 em ZFol|A] 7424 Ad el z10)(3])= 30° ¢
% 71&7] AA(149.873]) A A vpR =2 24 (201.733])
Ho} AR Z FosiA 9 A Aa(p<0.05), 7HEtEt
Zol(mm)e= 30° 9% 71&7] AA(49.80 mm)oll Al vl
i AAG767 mm) BT FAA SR folsiAl o &%
tH(p<0.05)<Table 4>.

(Table 4) Comparison of <170 cm group and>
170 cm group

< 170 cm

Division Supine 30° Inclined p-value
[ 21588 + 1256 2181 + 1647 0.070
c 170.75 + 66.13 1250 + 30.66 0.000"
c 5419 = 506 3969 + 503 0.000”
ct 10594 + 651 11063 + 820 0.031"
c* 8419 + 008 H81 + 008 083
L > 170 cm
Division Supine 30° Inclined prvalue
C! 22500 + 14.78 21727 + 1657 0.256
c 20173 + 5367 14987 + 91.82 0.002"
¢ 5767 + 389 4980 = 954 0.001"
c 11127 + 685 10807 + 846 0.306
c’ 86.67 + 009 880 + 0.10 0.864

"< 0B, <001, Mean+SD

C": Total number of chest compression(n)
C% Correct chest compression depth(n)
% Chest compression depth(mm)

C" Rate of chest compression(n/min)

C* Correct recoil rate(%)

3.4 S0l E JHEeEr & Hlw
HER S AR, 30° 9% 7]87] AFAelA 65kg ]
¢} 65kg 23 L& 7+9] Ml éﬂr, HER F ZRA ol A]
7kt A Ae zZlo|(3])= 6bkg ©lSHI6L 743’21>£E}
6bkg Z2H223.753])°l A %741@ o8 FosiA Wkl
(p<0.05), 7F=3Et Zlol(mm)= 65kg ©]3H53.63 mm) =
t} 60kg 275942 mm)ellAl FAA 0.2 frofstA 2
THp<0.001). 7=t o] eh]-&(%)2 6bkg ©18HB2.63%)
B} 65kg 2IHBI.B%)NA EAK R frolshAl =4k
Hp<0.05).
30° 9% 7]17] AAel A Tt A ek Zlo)(3)
= 6bkg ©]18H10533) Rt} 6okg 2 7H187.333])ollH &
AXSZ fofshAl wWokal(p<0.001), 7FEuEr zlo
(mm)= 65kg ©]5H3858 mm) Xt} 65kg Z7H54.08 mm)
NN TAHZ F3tAl A ATHpP<0.001)<Table 5>.

H]
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(Table 5) Comparison of quality in chest
compressions according to weight.

Division < 65 kg > 65 kg p-value
Supine  C' 21795 + 1295 22400 + 1590 0255
c 16174 £+ 6764 22375 1574  0.004°
c 5363 + 490 5942 + 010 0.000™
c 10706 + 673 11083 = 7.33 0.152
c* 8263 008 875 008 0.025"
30° [ 2142 + 1542 21675 + 1818 0449

187.33 + 5544 0.000™
¢ 3858 + 5514 54.08 + 345 0.000™
¢! 11037 £ 7.70 107.83 £ 9.26 0.416
c’ 8426 008 8325  0.09 0.227

<06, <001, Mean+SD

C": Total number of chest compression(n)

C% Correct chest compression depth(n)

C% Chest compression depth(mm)

C" Rate of chest compression(n/min)

C* Correct recoil rate(%)

Inclined C’ 1053 + 2837

6okg ©] 8}, 6okg Ztoll A WhE - A4S} 30° 2
7147] AA T zhe) vl A 65 kg olakel A Ty
ha A3 Z10)(3))= 30° 9% 7187 AAI(10533]))ll
Al BER - AA161.743) Rt BAH R fosk
t] A 3(p<0.001), 7HdHr Zo)(mm)= 30° 9% 7
S 7] AAN(3858 mm)ell A HEE 9 ZA(53.63 mm) K.
o BAH R frolstAl o LATHp<0.000).

65 kg 7ol A Zhssht M e Zol(3)E 3° A%
7197) AA(187.333])ol A vFE o AAl(223.753)) 1.
t 2AH 02 gk o Aaup<0.06), 7t 2
o(mm)= 30° 1% 7127] AAI(54.08 mm)ol A HHZ
& (5942 mm)BETE FAAH O & frofsiAl o EUTh
(p<0.05)<Table 6>.

(Table 6) Comparison of < 65 kg group and >

65 kg group

. < 65 kg
Division Supine 30° Inclined p-value
) 207% * 129 D142 + 1542 0197
c 16174 + 6764 1053 + 2837 0.000”
c 5363 + 490 R85+ 551 0.000™
c 10705 + 673 11037 = 7.70 0.074
c® 8263 + 008 8426 + 008 0919

o > 65 kg -
Division Supine 30° Inclined p-value
' 22400 * 1590 21675 + 1818 0530
c 22375 + 1574 187.33 + 5544 0.011°
c 5942 + 1.00 5408 + 345 0.005"
c 11083 + 7.34 107.83 = 926 0637
c® 8975 + 008 8825 + 010 0663

<05, 7<.001, MeantSD

C" Total number of chest compression(n)
C% Correct chest compression depth(n)
C* Chest compression depth(mm)

C* Rate of chest compression(n/min)

C Correct recoil rate(%)
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2] gApel| Al 22k Al ke A S S
FASHE 7P Fag dAoH[18], AlekEge] A F
o] Jalrkg oz Soi7y] wiiel] Sl 7hEdE
S HW3 FASE Ao Fase19].

T2A] ThEehe x| 9f ol AAA] Bt A
A&l ko] ArH20]. & ATolA 30° 4 71&7] 2
Aol 2] Zhebet A gk zZlo] 314%(3))= 219613] &
78973 2 S Az, B3] FEI whl ylgoR
7HEete Zlo](mm)E 4458 mmE 2010 7ho] =&helof 4]
A= Weldl FalAE i) ol Ax= MMy
whof] ej<eslA] G AAo)7] Hﬂ%oﬂ 7hEEre] 914
9 AEE fAsh=t ofElwol UNS AR AlsHr)

30° 915 71%7] Al A 170 cm ©]3he] 7kt 4]
(3= 221.813] F 12502 v xiis}m
AL 170 em 239 79 HAE zlo] (3=
217.273] % 1498732 AZ3}yc) B8] T2 uhal )
fo7 75 Zol(mm)e 170 cm ©]3lol A 39.69
mm, 170 cm Z3el| A 49.80 mmE 2010 7he] =kl o) A]
Aarete el &3l Fokrt. 30° 4% 71&7] A
oA 65 kg olske] 7hEetEr AAel o] (e
221428 % 105338 2 v|¢- A =2591L, 66 kg Z23H2] 7}
S4HE Adg 2ol (3] & 216753 F 187.333] o

Ak 53] 58 kel Y802 7R Zol(mm)E
65 kg ol3toll A 3858 mm=E 2010 7Fo]=g}elol A Ax
sz W9l 314 ¢kl 66 kg Z2}oll A 54.08 mm
o]t

43 zlo] 9

A % 71&7] AA= 9
st Aol F7bE11[232425], HEgh Eiol
o] AbAsie}l ARbES F7MA7Id E3F ATH2627).
T3 uhu)718 30°, AFES 27°8 Y AAL AAE
S vy W o Aol dS ¥ ol AA
7t 57 W*i 74 do| WA B R[28], A

< darstar 9leh14,15). vkt

%
oﬁ }‘r‘

sy
- H
IEE 153002 $A4E 2

Journal of Digital Convergence | 201



©
au

H
)
o
lo
g
2
1
m
0x
=
0z
0
A
1

A XAl ©E JiseE H vl

—30° ¥ZE 7|27| XtMI2| ozl =2

8 ARG 7S

Zol(mm)= 1 A
3} zlo ] mm)= VA 3] o

A A HAa 50 mm°ﬂ X wh

A£ 7157] A4 170 cm o], 65 kg

O]QEE} 170 cm ©13}, 65 kg ol3lol| A 7hzebak A3t

zlo] 31423, 7kt Zlolmm)e AxSA L, F5
1

a}
Els ”J?P WEo2 75t Zol(mm)= v=r4 g 3ol

o U, = Fehae] A A7) B WS A%
shol, 11 AFnAY Lol FI &S At A
% 5ol Bash

ACKNOWLEDGMENTS

This work was supported by the Gwangju Health
University research fund of 2015 (No.3014029)

REFERENCES

[1] R. J. Van Hoeyweghen, L. L. Bossaert, A. Mullie, P.
Calle, P. Martens, W. Buylaert, et al., "Cerebral
resuscitation study group: quality and efficiency of
bystander CPR”, Resuscitation Vol.26, No.l, pp.47-52,
1993.

[2] E. J. Gallagher, G. Lombardi, P. Gennis, "Effectiveness of
bystander cardiopulmonary resuscitation and
survival following out-of-hospital cardiac arrest”, ]
Am Med Assoc, Vol.274, No.24, pp.1922-5, 1995.

[3] M. Sekimoto, Y. Noguchi, M. Rahman, K. Hira, M.
Fukui, K. Enzan, et al, "Estimating the effect of
bystander—initiated cardiopulmonary resuscitation
in japan”, Resuscitation, Vol.50, pp.153-60, 2001.

[4] C. W. Yang, H. C. Wang, W. C. Chiang, C. W. Hsu,
W. T. Chang, Z. S. Yen, et al., "Interactive video
instruction improves the quality of dispatcher-assisted
chest compression-only cardiopulmonary resuscitation
in simulated cardiac arrests”, Crit Care Med, Vol.31,
pp.490-5, 2007.

[6] M. Wolcomir, ed, "Advanced life support for
obstetrics”, Kansas City, Mo: American Academy
of Family Physicians, 199.

[6] S. Morris, M. Stacey, "Resuscitation in pregnancy”,
BM], Vol.327, pp.1277-9, 2003.

[7] A. Dijkman, C. M. Huisman, M. Smit, J. M. Schutte,
J. J. Zwart, ]. J. van Roosmalen, et al., "Cardiac
arrest in pregnancy: increasing use of perimortem
caesarean section due to emergency skills
training?”’, BJOG, Vol.117, pp.282-7, 2010.

[8] J. Bieniarz, L. A. Branda, E. Maqueda, J.
Morozovsky, R. Caldeyro-Barcia, "Aortocaval
compression by the uterus in late pregnancy. 3.
unreliability of the sphygmomanometric method in
estimating uterine artery pressure”, Am J Obstet
Gyneco,l Vol.102, pp.1106-15, 1968.

[9] R. J. Cardosi, K. B. Porter, "Cesarean delivery of
twins during maternal cardiopulmonary arrest”,
Obstet Gynecol, Vol.92, pp.69%-7, 1998.

[10] A. Page-Rodriguez, J. A. Gonzalez-Sanchez,

202 |l Journal of Digital Convergence 2015 Nov; 13(11): 197-204



The Physical Characteristics of 119 EMTs and a Comparison of the Quality in Chest Compressions according to Posture in Pregnant Women Cardiac Arrest —A Mannequin Model lying with a 30° Incline to the Left—

"Perimortem cesarean section of twin pregnancy:
case report and review of the literature”, Acad
Emerg Med, Vol.6, pp.1072-4, 1999.

[11] R Lanoix, V. Akkapeddi, B. Goldfeder, "Perimortem
cesarean section: case reports and recommendations”,
Acad Emerg Med, Vol.2, pp. 10637, 1995.

[12] Korean journal of emergency medical services and
korean association of university professors in
emergency medical technology, "Emergency care in
the streets 6th edition”, pp.1438-42, Jungdammedia,
2010.

[13] D. F. Kupas, S. C. Harter, A. Vosk, "Out-of-hospital
perimortem cesaream section”, Prehosp Emerg
Care, Vol.2, pp.206-8, 1998.

[14] T. L. Vanden Hoek, L. J. Morrison, M. Shuster, M.
Donnino, E. Sinz, E. J. Lavonas, et al., "Part 12:
cardiac arrest in special situations: 2010 american
heart association guidelines for cardiopulmonary
resuscitation and emergency cardiovascular care”,
Circulation, Vol.122, pp.S829-61, 2010.

[15] J. Soar, G. D. Perkins, G. Abbas, A. Alfonzo, A.
Barelli, J. J. Bierens, et al., "European resuscitation
council guidelines for resuscitation 2010 section 8.
cardiac arrest in special circumstances: electrolyte

poisoning,

hypothermia, hyperthermia, asthma, anaphylaxis,

abnormalities, drowning, accidental
cardiac surgery, trauma, pregnancy, electrocution”,
Resuscitation, Vol.81, pp.1400-33, 2010.

[16] A. P. Goodwin, A. J. Pearce, "The human wedge.
a manoeuvre to relieve aortocaval compression
during resuscitation in late pregnancy”, Anaesthesia,
Vol 47, pp.433-4, 1992.

[17] http://guidelines.ecc.org/guidelines-highlights.html.
"Highlights of the 2010 american heart association
guidelines for CPR and ECC".

[18] K. B. Kern, "Cardiopulmonary resuscitation without
ventilation”, Crit Care Med, Vol.28, No.11, pp.186-9,
2000.

[19] J. E. Whitty, "Maternal cardiac arrest in pregnancy”,
Clin Obstet Gynecol, Vol.45, pp.377-92, 2002.

[20] T. P. Aufderheide, R. G. Pirrallo, D. Yannopoulos,

J. P. Klein, C. Von Briesen, C. W. Sparks, et al.,
"Incomplete chest wall decompression: a clinical
evaluation of CPR performance by EMS personnel
and assessment of alternative manual chest
compression—decompression techniques”,
Resuscitation, Vol.64, No.3, pp.353-62, 2005.

[21] P. D. Larsen, K. Perrin, D. C. Galletly, "Patterns of
external chest compression”, Resuscitation, Vol.53,
No.3, pp.281-7, 2002.

[22] G. D. Perkins, C. M. Smith, C. Augre, M. Allan, H.
Rogers, B. Stephenson, et al, "Effects of a
backboard, bad height, and operator position on
compression depth during simulated resuscitation”,
Intensive Care Med, Vol.32, No.10, pp.1632-5, 2006.

[23] S. G. Rees, J. A. Thurlow, I. C. Gardner, M. J.
Scrutton, S. M. Kinsella, "Maternal cardiovascular
consequences of positioning after spinal anaesthesia
for caesarean section: left 15 degree table tilt vs.
left lateral”, Anaesthesia Vol.57, pp.15-20, 2002.

[24] C. Mendonca, J. Griffiths, B. Ateleanu, R. E. Collis,
"Hypotension following combined spinalepidural
anaesthesia for Caesarean section. Left lateral
position vs. tilted supine position”, Anaesthesia,
Vol.58, pp.428-31, 2003.

[25] J. L Bamber, M. Dresner, "Aortocaval compression
in pregnancy: the effect of changing the degree and
direction of lateral tilt on maternal cardiac output”,
Anesth Analg, Vol.97, pp.256-8, 2003.

[26] B. Carbonne, A. Benachi, M. L. Leveque, D. Cabrol,
E. Papiernik, "Maternal position during labor:
effects on fetal oxygen saturation measured by
pulse oximetry”, Obstet Gynecol, Vol.83, pp.797-800,
19%.

[27] P. Tamas, A. Szlagyi, S. Jeges, M. Vizer, T.
Csermely, Z. Lfi, et al., "Effects of maternal central
hemodynamics on fetal heart rate patterns”, Acta
Obstet Gynecol Scand, Vol.86, pp.711-4, 2007.

[28] G, A. Rees, B, A. Willis. "Resuscitation in late
pregnancy”’, Anaesthesia, Vol.43, pp.347-9, 1983.

Journal of Digital Convergence | 203



HOF SRS MAA S4ut MEX| MR KMo ME 7H&5REE & HIW -30° % 7127| xtMl2l ohd|zl 27—

8t o} AJ(Park Dae Sung)

- 20009 8¢ : A&zt Bt
4 (BAFAAD

<2010 8¢ . At thEkd
(7R

<2007 3E ~ 2009 2¢¥ : FSl|R
AUt $FTEY 3

2000 39 ~ &4 AFRAYE
SHTERI} wg

- AR 1 S A X8l Bigt

- E-Mail : emtppdsl@naver.com

204 1 Journal of Digital Convergence 2015 Nov; 13(11): 197-204



