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Abstract- The main purpose of this study is to promote the early CPR implementation for OHCA (out-of-hospital cardiac 

arrest) patients by general public to further increase the survival rate of injured patients. Successful promotion of 

cardiopulmonary resuscitation (CPR) enables patients to receive emergency treatment early and saves more lives of 

general public, so its importance cannot be ignored. This study performed an expert survey, arranged relevant literature, 

and used modified Delphi method to develop the interview questionnaire to analyze the affecting factors (indicators). 

Lastly, this study used Analytic Hierarchy Process (AHP) to obtain the weights of various critical factors (indicators) for 

the successful promotion of cardiopulmonary resuscitation (CPR), and arranged and analyzed them. 

The weights of various critical factors (indicators) for the successful promotion of cardiopulmonary resuscitation (CPR) 

can be learnedfrom the research results to understand the critical factors for the successful promotion of 

cardiopulmonary resuscitation (CPR). The findings serve as reference for Emergency Medical Service Division and 

various fire prevention corps (teams) to propagate the information on CPR in the future to enable general public in the 

society to generally learn to perform cardiopulmonary resuscitation (CPR) and further increase the survival rate of 

OHCA patients. 

Keywords: CPR(cardiopulmonary resuscitation), Modified Delphi Method (MDM), Analytic Hierarchy Process (AHP) 
 

I. INTRODUCTION 

In compliance with the provisions of Article 1 of the Fire Services Act, the three major tasks of fire services are 

“preventing fire disaster” and “providing rescue operation” and “first aid.” The workload of “first aid” is the 

heaviest. According to the latest statistics on the top 10 causes of death of people in Taiwan announced by Ministry 

of Health and Welfare(2016), cardiac diseases are in second place. In Taiwan, approximately 20,000 people die of 

cardiopulmonary arrest due to “cardiogenic factors” every year. A delay in the cardiopulmonary resuscitation (CPR) 

implementation by every 1 minute leads to a decrease in survival rate by 10%, and a delay by more than 10 minutes 

leads to a survival rate of approximately 0. Therefore, in the urgency of saving lives, the minutes and secondsmatter. 

According to the statistics, in Taiwan, it takes approximately 8 to 10 minutes from the receipt of a call by emergency 

response dispatchers to the arrival of ambulance at the scene. If first aid procedures, such as CPR, are performed 

until an ambulance arrives at the scene, the golden rescue time will be missed (Fire Safety Monthly 2017.11). In 

order to improve recuse time, previous studies suggested that it is important to perform the CPR early. As a result, 
the successful promotion of cardiopulmonary resuscitation (CPR) and implementation of effective training to 

improve the first aid knowledge and skills of general public to achieve the reduction of loss of lives and properties 

of general public, as well as the protection of rights of rescuers and the rescued has become an issue worthy of 

promotion. 

 

II. LITERATURE REVIEW 

Based on the literature collected in this section, this study preliminarily analyzed how general public learned of the 

information on new knowledge and the training content of CPR First Aid Policy for the Public promoted by the 

government, as well as found out the effort directions for successful promotion of cardiopulmonary resuscitation 

(CPR). 
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2.1 Miaoli County Fire Bureau’s Emergency and First Aid Promotion and Implementation Plan in 2018 

This plan aims to promote the concepts of cherishing first aid resources, reducing resource, and encouraging general 

public to learn to perform CPR and follow the online instructions from the 119 command center to perform CPR, in 

order to improve the abilities of saving lives of people and self and achieve the objectives of completing CPR 

training for residents aged 16 to 65 set up by “Happy Miaoli, Happy City.” 

 
2.2 Cardiopulmonary Resuscitation (CPR) First-aid Course Planning of General Public Version Announced by 

Ministry of Health and Welfare and Miaoli County Fire Bureau 

If the general publics are able to perform high-quality bystander CPR for OHCA patients early to enable them to 

receive first aid early, the survival rate of OHCA patients can be increased and more lives can be saved. Therefore, 

in order to improve general public’s first aid knowledge and strengthen their skills, in recent years, Miaoli County 

Fire Bureau has devoted itself to holding CPR promotion courses to enable various units, staff of 

authorities(organizations), and general public to receive training and learn relevant new first aid knowledge and 

skills. For instance, Miaoli County has designed the training courses for no less than 3 hours and issued the CPR 

Certificate to those who pass the skill examination after the end of courses. 

 

2.3 Protection of the General Public’s Demand for First Aid Training 

Although the first aid-related courses for general public are more elementary than the training for professional 
emergency medical technicians. Based on the nature of saving lives, general public also have to attended the training 

courses and pass the examination. However, the CPR First Aid Courses for the Public and Enforcement Rules 

promoted by the government should spread relevant information through channels, such as TV news and online 

media. In addition, the government should offer more registration and learning channels and frequently propagate 

and spread relevant information to enable general public to understand messages on knew knowledge and course 

content. The government should determine the course design directions that increase the learning intention of 

general public to make them willing to receiving training. However, if there isn’t any applicable laws and decrees 

protecting those who perform first aid to save lives, general public may hesitate to do so and thus delay the gold 

rescue time for saving lives. As stated above, in compliance with the provisions of Paragraph 2, Article 14 of the 

“Emergency Medical Services Act,” the provisions of exemption from personal liability for necessity in the Civil 

Code and Criminal Code apply to those, other than emergency medical technicians, who use emergency and first aid 
equipment or perform first aid measures to prevent others from urgent risk of life. The aforementioned provisions 

also apply to emergency medical technicians during off-duty period. Therefore, applicable laws and decrees have 

been amended for exemption from liability to enable general public to feel relieved to save people and perform first 

aid without worrying about being sued and thus miss the precious gold rescue time (Website of National Fire 

Agency, Ministry of the Interior). 

 

III. RESEARCH METHOD 

This study analyzed relevant literature, integrated the opinions from firefighters and emergency medical technicians 

of Miaoli County based on their practical experiences, collected the actual interview results of residents in Miaoli 

County, and used modified Delphi method and Analytic Hierarchy Process (AHP) as the main research tools. 

According to the research results, this study obtained the weights of critical factors (indicators) for the successful 

promotion of cardiopulmonary resuscitation (CPR). The research procedures are explained as follows: 
 

3.1.Topic:  

Based on the research background and motivation, this study determined the research topic (A Study Investigating 

the Critical Factors for the Successful Promotion of Cardiopulmonary Resuscitation (CPR)). The purpose of this 

study is to investigate the critical factors for successful promotion of cardiopulmonary resuscitation (CPR) and their 

relative weights, as well as to analyze their mutual correlation. 

 

3.2. Literature Review:  

This study collected the literature associated with first aid information, performed mutual discussions and analyses 

with experts, such as firefighters and emergency medical technicians in Miaoli County, and used the research 

methods, MDMand AHP to find out the critical factors for the successful promotion of cardiopulmonary 
resuscitation (CPR). 
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3.3. Investigation on Decision-making Hierarchical Structure:  

 Decision-making factors: This study conducted a questionnaire survey on firefighters and emergency medical 

technicians, and arranged the returned questionnaires. This study integrated and analyzed the questionnaire 

survey results using “MDM” to establish the decision-making hierarchical structure. 

 Decision-making scheme: This study collected relevant literature to find out the critical factors for successful 

promotion of cardiopulmonary resuscitation (CPR) as the decision-making factors. 
 

3.4. Verification Procedures: 

This study used “AHP” to compare relative weights of various decision-making factors. The research procedures are 

as shown as follows: 

 
Figure 1 AHP Research Procedures 

 

3.5. Analysis on Verification Results: 

This study calculated the weights of various factors and arranged the order according to the analysis on the decision-

making results and data to investigate the critical factors for successful promotion of CRP. 

 

3.6. Conclusion and Suggestion:  

This study provided the aforesaid analysis results to Emergency Medical Service Division and various fire 
prevention corps (teams) of Miaoli County Fire Bureau as reference for CPR promotion information in the future to 

enable general public to generally learn to perform CPR to further increase the survival rate of OHCA patients. 

 

IV. RESULTS ANALYSISAND DISCUSSION 

This study enrolled residents in MiaoliCounty as the research subjects to investigate the critical factors for 

successful promotion of cardiopulmonary resuscitation (CPR). This study conducted a questionnaire survey to 

collect, analyze, and discuss the data, and arranged the significance and impacts of personal factors dimension 

information sources dimension. 

4.1 Analysis on the first Delphi questionnaire survey results 

For the “personal factors” dimension, all of the factors were retained after the discussion with the experts because 

their functionality met the standards. 

For the “information sources” dimension, the mean of “tone of family/friend”(mean=3.33, standard 
deviation=0.50)was less than 3.5 points. Therefore, it was deleted after the discussion with the experts. The mean 

and standard deviation of all other evaluation factors all met the standards. Therefore, other factors were retained, as 

shown in Table 1. 
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Table 1: The first Expert Questionnaire Survey Results 

Goal Criteria 

Statistical 

Results 

(Average 

mean 

/Percentag

e) 

Standard 

deviation 

Decision-

making Factors 

Statistical 

Results 

(Average 

mean 

/Percentage) 

Standard 

deviation 

Accepted 

or Not 

C
ritical facto

rs fo
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l p
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m

o
tio

n
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card
io

p
u
lm

o
n
ary

 resu
scitatio

n
 (C

P
R

) 

personal 

factors 

4.17/83.4

% 
0.50 

Personality traits 4.56/91.2% 0.73 Yes 

Financial 
consideration 

3.78/75.6% 
0.97 

Yes 

First aid 

concepts 

3.89/77.8% 
0.60 

Yes 

Protection of 

rights 

4.44/88.8% 
0.88 

Yes 

Informat

ion 

sources 

3.76/75.2

% 
0.41 

tone of 

family/friend 

3.33/66.6% 

0.50 

No 

Online 

information 

3.56/71.2% 
0.73 

Yes 

TV news 3.67/73.4% 0.71 Yes 

Workplace need 4.33/86.6% 0.71 Yes 

Life education 3.89/77.8% 0.60 Yes 

Source: Compiled by this study 

 

4.2 Analysis on the second Delphi questionnaire survey results 

According to the statistics, the mean of 8 evaluation criteria in the second Delphi questionnaire survey was greater 

than 3.8, and the level of agreement was above 70%, suggesting that the experts’ opinions converged, as shown in 

Table 2.  

Table 2: The Second Expert Questionnaire Survey Results 

Goal Criteria 

Statistical 

Results 
(Average mean 

/Percentage) 

Stand

ard 
devia

tion 

Decision-
making 

Factors 

Statistical 

Results 
(Average mean 

/Percentage) 

Standard 
deviation 

Accepted 
or Not 

C
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P
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) 
persona

l factors 
4.28/85.6% 0.20 

Personality 

traits 
4.67/93.4% 0.50 Yes 

Financial 

consideration 

3.89/77.8% 
0.60 

Yes 

First aid 

concepts 

3.89/77.8% 
0.33 

Yes 

Protection of 

rights 

4.67/88.8% 
0.50 

Yes 

Inform

ation 

sources 

4.14/82.8% 0.18 

Online 

information 

3.89/77.8% 
0.33 

Yes 

TV news 4.00/80% 0.00 Yes 

Workplace 

need 

4.56/91.2% 

0.53 Yes 

Life education 4.11/82.2% 0.33 Yes 

Source: Compiled by this study 
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4.3 Establishing the hierarchical structure of evaluation criteria of critical factors for successful promotion of 

cardiopulmonary resuscitation (CPR) 

Level 1 was the primary criteria 

Including 2 dimensions, “personal factors” and “information sources.” 

Level 2 was the secondary criteria 

The 4 secondary criteria of the personal factors dimension were “personality traits,” “financial consideration,” “first 
aid concepts,” and “protection of rights.” The 4 secondary criteria of the information sources dimension were 

“online information,” “TV news,” “workplace need,” and “life education.” 

 

4.4 Analysis on the primary criteria 

Because the number of primary criteria (n=2) and number of comparisons (2(2-1)/2=1 time) could be regarded as a 

convergence effect, the primary criteria met the requirement for consistency. 

 

4.5 Analysis on the secondary criteria 

In terms of the analysis on the importance of the secondary criteria of personal factors dimension, the impact of 

“personality traits” was most significant (reaching 0.317), followed by “protection of rights” (0.296), “first aid 

concepts”(0.228), and “financial consideration” (0.160). 

In terms of the analysis on the importance of the information sources dimension, the impact of “life education” was 
most significant (reaching 0.351), followed by “workplace need” (0.344), “TV news” (0.157), and “online 

information” (0.148). 

 

4.6 Analysis on pairwise comparison matrix and weights of primary (secondary) criteria 

For the analysis on the overall weights of factors, the order from the first to the eighth was as follows: life 

education(0.218), workplace need (0.214), personality traits (0.120), protection of rights (0.112), TV news (0.098), 

online information (0.092), first aid concepts (0.086), and financial consideration (0.060), as shown in Table 3.  

Table 3: Order of Overall Weights of Primary (Secondary) Criteria 

Order of Weight Decision-making Factors Total Weight Distribution Dimension 

1 life education 0.218 Information sources 

2 workplace need 0.214 Information sources 

3 personality traits 0.120 personal factors 

4 protection of rights 0.112 personal factors 

5 TV news 0.098 Information sources 

6 online information 0.092 Information sources 

7 first aid concepts 0.086 personal factors 

8 financial consideration 0.060 personal factors 
Source: Compiled by this study 

 

V. CONCLUSION 

1. According to the final analysis results, there were a total of 8 decision-making factors for reference of critical 

factors for successful promotion of cardiopulmonary resuscitation (CPR). The order of overall weights from the first 
to the eighth was “life education,” “workplace need,” “personality traits,” “protection of rights,”“TV news,”“online 

information,” “first aid concepts,” and “financial consideration.” 

2. According to the AHP questionnaire results, the evaluation dimension of critical factors for successful promotion 

of cardiopulmonary resuscitation (CPR) were personal factors and information sources. The analysis showed that, 

the order of factors to which residents in Miaoli Countyattached high importance was as follows: “life education,” 

“workplace need,”“personality traits,” “protection of rights,” “TV news,”“online information,” “first aid concepts,” 

and “financial consideration.” The main reasons were that modern people attached high importance to their own 

health status, general public tend to be exposed to related education, social activities, and occasions in daily life, or 

receive information associated with health, first aid, and life in response to work performance requirement. In order 

to enable general public to engage in effective learning, trigger their intention to learn, and meet the actual needs, it 

is necessary to aggressively promote the learning of skills through participation in public affairs, encourage general 
public to accurately apply what they’ve learned to patients needing first aid, and formulate laws to protect the rights 

of rescuers. In this way, the chance of survival can be increased to save more lives of general public. 

3. This study only investigated the general public in Miaoli County and the order of the best schemes they chose. 

Therefore, it is inappropriate to directly apply the results to other places. 
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