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Development and validation of a three-person

cardiopulmonary resuscitation protocol

Seung-Woo Han' - Min-Ju Kang? + Ju-Ho Park®
L2Department of Emergency Medical Technology, Kyungil University
3Geumho Firehouse, Yeongcheon Fire Station

=Abstract =

Purpose: This protocol aims to improve the simplicity of the existing two-person cardiopulmonary

resuscitation (CPR) by focusing on chest compressions and artificial respiration, and classifying the
roles within the scope that can be observed.

Methods: In this study, the protocol was developed by forming an expert group consisting of a
professor from the emergency and rescue department, a professor from the nursing department, and a
first aid officer from the fire department. In addition, if the number of panels is 15 and the derived
content validity ratio (CVR) value exceeds 0.49, a reference point that satisfies content validity at 95%
reliability is presented.

Results: All 11 performance items exceeded the CVR value of 0.49 to meet the reference point, and
the CVR range of this protocol is 0.625 to 1.000.

Conclusion: In order to improve the quality of three-person CPR, verification of simulation models and
continuous protocol revision should be conducted by individuals specializing in various fields.
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Table 1. Three-persons CPR protocol - continued

alE LeABE Ast=y 7)ot

tKTable 1, Table 2).

A8 7] 2Ae] Fasith o3 £7] A
| PR(HH g sFz #ut 2, 7}
et 2 AA, =A wpAI A}, 291 CPR(H
b 7rsgtata W Be A5 [BVM] A4,
2z A M1 %5 7] (automated external defibrillator,
AED) A4, 32! CPR(HZE % 98 zd)), #
uh<=%+3) 2 (return of spontaneous circulation,
ROSC) # 94 & 5F 391, ta} Atr 23}
T &4 Tolth olEd ¥ £7] XA A&
2l 1&g o R TREZS H45y &
g3t 297t A& Aotk

wdody >

ol

Action items
1 Practice  All members “Check site safety” and “Prevent infection” are repeated.
After confirming the patient's response, dispatch a special ambulance
and request additional equipment (AED)
Check the patient's pulse and respiration within 5-10 seconds.
2 l-pcelgslgn paramedic 1 Perform 5 cycles of CPR per 1-person (using a pocket mask)

% Chest compression adequacy: position, posture, depth, speed,
compression interruption time, relaxation

% Adequacy of artificial respiration: gaze, E-C method, close contact,
prevention of hyperventilation, once per second

The evaluator says “BVM has arrived”, and Paramedic 2 hands the BVM to Paramedic 1

Instruct paramedic 2 to perform chest compressions, and perform 5

cycles of artificial respiration with BVM.

paramedic 1 % Appropriateness to use BVM: line of sight, E-C method, close
3 2'1381;1%115 contact, prevention of over-ventilation, once per second
Give BVM to paramedic 1 and perform 5 cycles of chest compressions
paramedic 2 ¥ Compression posture: position, posture, depth, speed, compression

interruption time, relaxation

The Korean Journal of Emergency Medical Services Vol. 26(1)
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Table 1. Three-persons CPR protocol

Action items

The evaluator says “AED has arrived’, and paramedic 3 hands the AED to paramedic 1

Instruct paramedic 3 to perform chest compressions and paramedic 2

paramedic 1 " tificial respiration, and alternate roles.

paramedic  In teamwork, chest compressions and artificial respiration are

2,3 performed in a 30:2 ratio.
A,ED, Turn on the AED and attach the pad to the patient's chest.
application Prior to analysis, team members are instructed to "no contact" and
. paramedic 3 to "pressure chest during charging
paramedic 1 ) ) .
Before pressing the shock button, notify the team member of "No
contact" and press the shock button and immediately instruct the first
aid 3 to compress the chest.
To paramedics 3, "Please apply deep, fast, strong, and uninterrupted
chest pressure”, "Speed 100 to 120 times per minute, and relax
completely"
3-person paramedic 1 To paramedic 2, "Please take artificial respiration twice after 30 chest
5 CPR compressions’, "Be careful not to overventilate"
Tell paramedics 2 and 3 "switch roles every 2 minutes"
paraznéedm Continue chest pressure and artificial respiration through teamwork
6 l\t/lli(;fécal aramedic 1 The relationship between the guardian and the patient/witness/the
evaluaii{)n P patient's past disease is evaluated.
Guardian's aramedic 1 Explain the patient's condition/treatment details/ hospital to be
explanation p transferred to the guardian.

“Two minutes have passed,” says the evaluator.

Inform the team members of "no contact during analysis' and instruct

Alternate paramedic 1 paramedics 2 and 3 to take over their roles.
roles ;
parz;rréedlc Switch roles.

During the analysis, the evaluator says, “No defibrillation required”

Inform team members that the patient has become "ROSC", instruct
paramedic 1 paramedic 2 to measure blood pressure and oxygen saturation, and
instruct paramedic 3 to check consciousness and breathing.

9 ROSC i -
Paramedic 2 measures blood pressure and oxygen saturation,

paramedic 3 checks consciousness and breathing, and informs
paramedic 1 of the measured values and abnormalities.

paramedic
2,3

10 Implementation completed Everyone gets up and repeats “implementation complete”

11 Proficiency If the lowest score is applicable, full marks cannot be given.

The Korean Journal of Emergency Medical Services Vol. 26(1)
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Table 2. Three persons CPR evaluation - continued

Three persons CPR evaluation checklist (Group) Time : 5 min

Step  Classification

Protocol Scores Allot

% Total score 100 points (M 5 points deducted for each item, if more than 8 items are rejected).
% Lowest score (60 points) awarded: time exceeded, shock not delivered
% Time measurement is from "Implementation” to "implementation completed” repetition.

1 Practice

“Check site safety” and “Prevent infection” are repeated.

9 1-person
CPR

[J Notifying “no response from patient” after confirming patient
response.

[ Special ambulance dispatch request [ Additional equipment (AED)
request.

[J Carotid artery palpation location and method.
O Check pulse and respiration (within 5 to 10 seconds, seconds).

% Appropriateness of chest compressions

O Location (1/2 point below the breastbone) [ Position (vertical) 20
O Deep (about 5cm) [ Full relaxation

[0 Chest compression rate (15~18 seconds, sec) [J Chest compression

interruption time (within 10 seconds, sec)

% Appropriateness of artificial respiration (pocket mask)

O Open airway every time [J Gaze [0 E-C method [0 Mask adherence
O Once per second [J Appropriate amount (to the extent that the chest
rises and falls, to prevent over-ventilation)

The evaluator says ‘BVM has arrived”, and Paramedic 2 hands the BVM to paramedic 1

3 2-person
CPR

[0 Instruction of chest compressions to paramedic 2
O Appropriateness of role change [0 Perform 5 cycles of 30:2

% Adequacy of chest compressions (paramedic 2)

O Location (1/2 point below the breastbone) [J Position (vertical)

O Deep (about 5cm) O Full relaxation [ Chest compression rate

(15~18 seconds, sec) [J Chest compression interruption time (within 10 15
seconds, sec)

% Adequacy of artificial respiration (BVM) (paramedic 1)

J Open airway every time [J Gaze [J E-C method [J Mask adherence
O Once per second [ Appropriate amount (1/3 of the bag, to prevent
over-ventilation)

The evaluator says “AED has arrived”, and Paramedic 3 hands the AED to paramedic 1

AED
application

[J Artificial respiration for paramedics 3 and chest pressure for
paramedics 2 [J Appropriateness of role change

O Turn on AED power first (] Pad application (Apply 1 piece at a
time, pad attachment location )

O “Do not touch during analysis™ instruction
O “Chest compression during charging” instruction

[J No contact before Shock delivery
O Immediate chest pressure after Shock delivery 15

% Appropriateness of using BVM (paramedic 2)

J Open airway every time [J Gaze [0 E-C method [J Mask adherence
O Once per second [ Appropriate amount (1/3 of the bag, to prevent
over-ventilation)

% Adequacy of chest compressions (paramedic 3)
O Location (1/2 point below the breastbone) [J Position (vertical) [
Deep (about 5em) [ Full relaxation

The Korean Journal of Emergency Medical Services Vol. 26(1)
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Table 2. Three persons CPR evaluation

Three persons CPR evaluation checklist (Group)

Time : 5 min

Step  Classification Protocol Scores Allot
O Center below 1/2 of the breastbone (I Deep, fast, strong,
uninterrupted [J Speed 100~120 times per minute
; 3-person O Relax completely %
CPR O After 30 times of chest compression, squeeze it twice
[0 Beware of hyperventilation
J Switch roles every 2 minutes
Medical history [ Relationship with patient [] Evaluation of witnesses 5
evaluation [ Patient's past disease
Guardian's [J Patient's condition (cardiac arrest)
. O Treatment contents(on-site resuscitation) 5
explanation

[ Transportation hospital explanation (Planning to transfer to hospital)

“Two minutes have passed,” says the evaluator.

Analysis/
Alternate roles [0 No chest compressions

0 “No contact during analysis” instruction [J Role change instruction 5

During the analysis, the evaluator says, “No defibrillation required”

0 ROSC notification

9 ROSC J Blood pressure measurement instruction [J Oxygen saturation 10
measurement instruction [J Consciousness check instruction
[0 Respiration confirmation instruction
Implementation . . " . "
completed Raise your right hand and repeat "implementation completed.
1 Proficiency Can't give a full score if you laugh or have the lowest score while 5
performing.
Evaluator's name : (Signature) Total score

(points)
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Table 3. General characteristics of subjects (N=16)
Variable Category
n %
Total 16 100.0
Male 4 25.0
Gender
Female 12 75.0
30s 7 43.8
Age 40s 3 18.8
Over 50s 6 37.4
Nursing science 5 31.3
Field of study EMT 10 62.4
Fire and Safety 1 6.3
University graduate 1 6.3
Master's degree 3 18.8
Educational level
Ph.D completion 1 6.3
Ph.D degree 11 68.6
Less than 5 years 4 25.0
More than 5 years and less than 10 years 4 25.0
Tenure of office
More than 10 years and less than 15 years 4 25.0
More than 15 years 4 25.0
) ) ) Yes. 14 87.5
Simulation lecture experience
No. 2 12.5
Yes. 15 93.8
CPR training experience
No. 1 6.2
Yes. 15 93.8
CPR-related certifications
No. 1 6.2
CPRZ HE o] AAA o] ZxedN  FaaA Bk o)k 71&d] Eolut 29 5
Ueix) 29 AT AhEe, AFEE, 23 oA AR 29 FREe] BEEI} BolA
3 AED Hgd Hed 5 °‘7ﬂ A= Al A%5H A TrEsErE AA &+ ¢
2 A9 32 CPRAAE 719 29 AlH 2o &2 Zxe YA JIFEFo] MiAEHL F
23Rt 719 8-S F8 7hEdE, ? 3 AAAollA THEErT} o]F7A] oo A of
TEE, AED A8 47149 AslaE A s okedte) dsow olojatHol s
B Axstd £ 0 A 52 AdHsS A APAT[10]NA HEl A& T HAF 7]
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Table 4. Protocol content adequacy evaluation
3-person CPR protocol(Group)
Time : 5 min
Content relevance expert
. L assessment
Step Classification Action items = = M SD CVR
ery ery
bad Bad Usual Good good
1 Practice Al “Check site safety” and “Prevent infection” are repeated.
members )
After confirming the patient's response, dispatch a special
ambulance and request additional equipment (AED). 0 1 2 3 3.938 0.250
) Check the patient's pulse and respiration within 5-10 seconds. 0 1 2 3 4.000 0.000
9 l-pcellgi;)n Para.rinedlc Perform 5 cycles of CPR per 1-person (using a pocket mask) 1.000
% Chest compression adequacy: position, posture, depth, speed,
compression interruption time, relaxation 0 1 2 3 4.000 0.000
% Adequacy of artificial respiration: gaze, E-C method, close
contact, prevention of hyperventilation, once per second
The evaluator says “BVM has arrived”, and Paramedic 2 hands the BVM to Paramedic 1
Instruct paramedic 2 to perform chest compressions, and perform
Paramedic 5 cycles of artificial respiration with BVM.
% Appropriateness to use BVM: line of sight, E-C method, close 0 1 2 3 3938 0.250
3 92-person contact, prevention of over-ventilation, once per second L000
CPR Give BVM to paramedic 1 and perform 5 cycles of chest '
Paramedic  compressions.
2 % Compression posture: position, posture, depth, speed, 0 1 2 3 EEE
compression interruption time, relaxation
The evaluator says “AED has arrived”, and Paramedic 3 hands the AED to paramedic 1.
Paramedic Instruct Paramedic 3 to perform chest compressions and
1 paramedic 2 to artificial respiration, and alternate roles 0 1 2 3 3813 0.403
Paramedic In teamwor}(, chest‘ compressions and artificial respiration are 0 1 9 3 3.875 0.342
2,3 performed in a 30:2 ratio.
AED. Turn on the AED and attach the pad to the patient's chest 1.000
application Prior to analysis, team members are instructed to "no contact" and 0 1 2 3 3.938 0.250
Paramedic Paramedic 3 to "pressure chest during charging”
1 Before pressing the Shock button, notify the team member of "No
Contact" and Press the Shock button and immediately instruct the 0 1 2 3 3.813 0.403
first aid 3 to compress the chest.
To paramedics 3, "Please apply deep, fast, strong, and
uninterrupted chest pressure”, "Speed 100 to 120 times per 0 1 2 3 3.750 0.775
Paramedic minute, and relax completely"
3-person To paramedic 2, "Please take artificial respiration twice after 30
5 pCePR chest compressions', "Be careful not to overventilate" 0 1 2 3 3750 0.175 0875
Tell paramedics 2 and 3 "alternate roles every 2 minutes’ 0 1 2 3 3.813 0.544
Paramedic  Continue chest pressure and artificial respiration through 0 1 9 3 3875 0.500
2,3 teamwork.
Medical Paramedic The relationship between the guardian and the patient/witness/the
6 history ) . ) 0 1 2 3 3.750 0.577 0.875
evaluation patient's past disease is evaluated.
Guardian's  Paramedic Explain the patient's coqdltlon/treatment details/ hospital to be 0 1 9 3 3750 0577 0875
explanation 1 transferred to the guardian.
“Two minutes have passed,” says the evaluator.
Paramedic Inform the team members of "no contact during analysis’ and
Alternate 1 instruct paramedics 2 and 3 to take over their roles. 0 1 2 & S
roles i
Paramedic Suteh roles. o 1 2 3 3938 0250 1.000
During the analysis, the evaluator says, “No defibrillation required”
~ Inform team members that the patient has become "ROSC",
Paramedic mstruc@ parame{.hc 2 to measure blood pressure anq oxygen 0 1 9 3 3625 0.500 0.938
1 saturation, and instruct paramedic 3 to check consciousness and
9 ROSC breathing.
Paramedic Paramedic 2 measures blood pressure and oxygen saturation,
9 and 3 paramedic 3 checks consciousness and breathing, and informs 0 1 2 3 3.563 0.629 0.875
paramedic 1 of the measured values and abnormalities.
Implementation w“ . »
10 completed Everyone gets up and repeats “implementation complete
11 Proficiency If the lowest score is applicable, full marks cannot be given. 0 1 2 3 3.375 1147 0.625
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