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Abstract 

Through analysis of operating system of crisis management manual in Korea, this study attempts to suggest 

the right direction for future improvement. First, it is necessary to simplify the preparation through accurate 

understanding of laws and regulations. In the meantime, given the Korean crisis management manual written 

too specifically, rather, there is too much in manual volume and there is not enough time to follow the manual 

sequentially in case of settlement disaster. At the time of the East Japan great earthquake disaster, they were 

accused of missing the Golden Time when they sequentially followed Japan's well‐written manuals. Therefore, it 

is desirable to make it simple and easy to understand through an accurate understanding of relevant laws and 

regulations. Second, it is necessary to clearly distinguish roles between institutions through practical exchanges 

and cooperation networks. Under the current laws, this redundant design leads to an ironic situation in which 

when the actual disaster occurs, leaving responsibilities of an agency to another occurs between the agencies. 

Therefore, manual design to enable clear division of roles among institutions to some degree through practical 

exchanges and cooperation will enable quicker disaster response. Third, it is necessary to build a highly effective 

manual based on a scenario. Although the current crisis management manual is well written, but when applied 

to settlement actual disaster, it is difficult to apply due to the difference between reality and theory. Therefore, 

in order to be practical or to increase the possibility of reality, based on the scenarios, it will be easier to apply 

the reality by coping with the virtual scenarios by disaster type. Fourth, it is necessary to conduct situational 

judgment exercises through training. In the currently available crisis management manuals in Korea, all institu-

tions are unified in identifying the level of crisis alarms such as concern, attention, warning, and seriousness, 

each level has different responses and its collaboration is different. However, in case of actual disaster, it is diffi-

cult to collaborate because it shows difference in crisis alarm level by each department or each institution. There-

fore, it is necessary to conduct self‐assessment exercises through scenario training. Fifth, there is an increasing 

need for preparing integrated manuals for complex disasters. Today, disasters do not simply end in one type of 

disaster, but multiply into multiple disasters. That is, when an earthquake occurs, the earthquake can lead to fire, 

collapse, environmental pollution, and even nuclear accident. As a result, the crisis management manual is a 

manual for one type of disaster, which makes it difficult to cope with a complex disaster. Therefore, the need for 

preparing integrated manuals considering complex disasters increases. 

 
[Keywords] Korea, Disaster, Crisis Management Manual, Improvement Direction, Operating System 

 

1. Introduction 

Due to recent climate change such as global 
warming, etc., El Niño and La Niña phenomena 
have caused the summer typhoon to become 
even bigger, in winter, cold waves are getting 

worse, and a large complex disaster continues to 
increase in our society. 

It is the opinion of many experts that, in order 
to cope with these increasing disasters quickly 
and effectively, the crisis management manual 
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should be well prepared. On the other hand, the 
central government also has maintained to im-
prove the problems exposed through various 
disaster response and training based on the 
manuals of each institution by constituting a 
‘Public-Private Joint Central Review Panel’ every 
year, and in addition, they are intensively check-
ing to make sure that the manual is up-to-date 
and that it is working in the field[1].  

However, the crisis management manual has 
not been properly reflected in reality, suggesting 
that the effectiveness is questioned, the correct 
roles between institutions are difficult to distin-
guish, and, there are many problems such as lack 
of integrated manual to cope with recent com-
plex disasters. Thus, through analysis of operat-
ing system of crisis management manual in Ko-
rea, this study attempts to suggest the right di-
rection for future improvement.  

 

2. Operating System of Crisis Manage-
ment Manual and Legal Basis 

The ‘Crisis Management Manual’ refers to a 
manual to prepare and operate according to dis-
aster type in order for the disaster management 
institution’s director to effectively operate and 
manage disasters according to Article 34-5 of the 
Framework Act on Disaster and Safety Manage-
ment(Preparation and operation of disaster cri-
sis management manual). There are three types 
including crisis management standard manual, 
crisis response operational manual, and on-site 
action manual[2]. 

First, the Crisis Management Standards Man-
ual, as a document that defines the disaster 
management system and the roles and respon-
sibilities of related organizations for the disas-
ters requiring management at the national level 
is the basis for the preparation of the Crisis Re-
sponse Practical Manual, and shall be completed 
by the head of the agency responsible for disas-
ter management, that is, the head of the central 
administrative agency designated by the Presi-
dential Decree. However, in case of a disaster in-
volving a number of disaster management au-
thorities, the Minister of Public Administration 
and Security may prepare a crisis management 
standard manual in consultation with the heads 

of the agencies responsible for disaster manage-
ment. Next, the crisis response practical manual, 
as a document stating the measures and proce-
dures necessary for actual disaster response ac-
cording to the functions and roles specified in 
the Crisis Management Standards Manual shall 
be prepared by the head of the disaster manage-
ment organization and the heads of the related 
organizations. In this case, the chief of the 
agency responsible for disaster management 
can prepare the risk management response 
manual and the crisis management standard 
manual according to the first issue. Finally, the 
on-site action manual is a document detailing 
the actions taken by the agency that directly per-
forms the task at the disaster site. This manual is 
prepared by the head of the agency designated 
by the head of the agency that prepared the cri-
sis response operational manual. However, 
mayors, municipal governors, and district gover-
nors may prepare an integrated site action man-
ual for each disaster type. 

 

3. Operating System of Crisis Manage-
ment Manual Focusing on On‐Site 
Action Manual 

In the case of the crisis management manual 
such as the on-site action manual in general, it 
directs the agency’s direct mission and action 
measures at the disaster site such as the type of 
disaster in each type, crisis warning standard, 
emergency response system of central and local 
area, and collaboration function with related or-
ganizations are introduced in the disaster site[3]. 

First of all, as for the crisis types, in case of ty-
phoon, there is a warning form and guideline of 
the Meteorological Agency. In accordance, local 
governments are to be aware of the types of cri-
ses in advance. 

Next, in Korea, most of the crisis alarm levels 
are divided into concern, attention, warning, 
and seriousness. However, in case of radiation 
leakage, it is classified into white emergency, 
blue emergency and red emergency. 

As a factor in determining crisis response, in 
the case of determining crisis response for a ty-
phoon, for example, it is necessary to refer to 
the situation decision meeting and the level of 
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warning level considering the course, central 
pressure, size, intensity, accompanied wind 
speed, precipitation and direct/indirect influ-
ence zone. 

In the case of central and local disaster re-
sponse systems, the disaster and safety head-
quarters, the accident investigation headquar-
ters, and the emergency rescue control unit are 
operated. However, there is a difference in the 
degree of operation depending on the size and 
extent of the disaster[4]. Lastly, the function of 
collaboration with related organizations is spec-
ified in the Crisis Management Manual. 

 

4. Maintenance and Improvement Di-
rections for Korea's Crisis Manage-
ment Manual 

First, it is necessary to simplify the prepara-
tion through accurate understanding of laws and 
regulations. In the meantime, given the Korean 
crisis management manual written too specifi-
cally, rather, there is too much in manual volume 
and there is not enough time to follow the man-
ual sequentially in case of settlement disaster. At 
the time of the East Japan great earthquake dis-
aster, they were accused of missing the Golden 
Time when they sequentially followed Japan's 
well-written manuals. Therefore, it is desirable 
to make it simple and easy to understand 
through an accurate understanding of relevant 
laws and regulations[5]. 

Second, it is necessary to clearly distinguish 
roles between institutions through practical ex-
changes and cooperation networks. Under the 
current laws, this redundant design leads to an 
ironic situation in which when the actual disaster 
occurs, leaving responsibilities of an agency to 
another occurs between the agencies. Therefore, 
manual design to enable clear division of roles 
among institutions to some degree through 
practical exchanges and cooperation will enable 
quicker disaster response[6].  

Third, it is necessary to build a highly effective 
manual based on a scenario. Although the cur-
rent crisis management manual is well written, 
but when applied to settlement actual disaster, 
it is difficult to apply due to the difference be-
tween reality and theory. Therefore, in order to 

be practical or to increase the possibility of real-
ity, based on the scenarios, it will be easier to 
apply the reality by coping with the virtual sce-
narios by disaster type[7]. 

Fourth, it is necessary to conduct situational 
judgment exercises through training. In the cur-
rently available crisis management manuals in 
Korea, all institutions are unified in identifying 
the level of crisis alarms such as concern, atten-
tion, warning, and seriousness, each level has 
different responses and its collaboration is dif-
ferent. However, in case of actual disaster, it is 
difficult to collaborate because it shows differ-
ence in crisis alarm level by each department or 
each institution. Therefore, it is necessary to 
conduct self-assessment exercises through sce-
nario training[8]. 

Fifth, there is an increasing need for preparing 
integrated manuals for complex disasters. Today, 
disasters do not simply end in one type of disas-
ter, but multiply into multiple disasters. That is, 
when an earthquake occurs, the earthquake can 
lead to fire, collapse, environmental pollution, 
and even nuclear accident. As a result, the crisis 
management manual is a manual for one type of 
disaster, which makes it difficult to cope with a 
complex disaster. Therefore, the need for pre-
paring integrated manuals considering complex 
disasters increases[9][10]. 

On the other hand, even in the rescue of dis-
aster in the article 6 of Jeong Yak-yong's 
Aeminyukjo, rescues of water disaster and fire 
should be carried out promptly in accordance 
with the national emergency relief regulations, 
and other matters unspecified in the manual are 
suggested by the county chief to be judged and 
processed. Also, in case of all disasters(fire and 
sinking), rescue activities should be performed 
as if they were one’s own disaster, and it was 
suggested that anticipating and preventing dis-
asters is much better than recovery assistance 
after a disaster. To see that the principle of dis-
aster management, which was presented in the 
Joseon Dynasty is not behind that of today’s, 
even from now on, problems should be diag-
nosed and improved. 
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Abstract 

The 2017 community health survey data were analyzed to investigate the practice levels of hand washing and 

cough etiquette that are of use for infectious diseases. The findings of the study were as follows: As for awareness 

of the prevention of infectious diseases by hand washing, the awareness levels of the urban residents were higher, 

and the practice levels of hand washing before meals over the past week were higher among the county residents. 

The practice levels of hand washing after the use of the restroom over the past week were higher in the urban 

residents, and the frequency of using soap or hand cleaners was higher in the urban residents as well. Concerning 

experience of hand-washing education and publicity, the urban residents had more experience. The younger re-

spondents had more experience of receiving hand washing education, and the respondents whose income levels 

were higher had more hand-washing education experience. As to the practice levels of cough etiquette, the prac-

tice levels were higher when the income levels were higher. Therefore in order to raise the practice levels of hand 

washing and cough etiquette, sustained education should be provided in various manners, and the development 

of educational programs tailored to older people seems to be necessary. 

[Keywords] Cough, Handwashing, Handwashing Education, Infections Disease, Prevention 

 

1. Introduction 

According to the data released by the WHO in 
2016, approximately 11,000 people died of 
ebola that occurred in 2014 in West Africa[1]. In 
our country, as many as 36 people died of Mid-
dle East respiratory syndrome according to an 
announcement by Korea Centers for Disease 
Control and Prevention[2]. And infectious dis-
eases that aren't well known or lately have oc-
curred are found regardless of region or natural 
circumstances. 

As a means of preventing these infectious dis-
eases, the practice of hand washing is recom-
mended. Curtis & Caimcross's study[3] that in-
vestigated local residents in 2003 found that 
hand washing with soap was effective at lower-
ing the rate of diarrhea patients by 47 percent. 

Specifically, the importance of cough eti-
quette continues to be stressed to prevent res-
piratory infectious diseases and droplet infec-
tion. According to the 2014 survey of Korea Cen-
ters for Disease Control and Prevention, only 
37.6 percent of the adults put it in practice. The 
respondents who covered their mouths and 
noses with tissue accounted for 67.1 percent 
only, and the respondents who used their 
sleeves when they coughed just represented 
41.6 percent[4]. They were aware of cough eti-
quette, but their rate of practicing it was lower 
than that of the students. When their communal 
living in the workplace, etc., is taken into ac-
count, it might lead to a huge problem if they are 
exposed to diseases such as influenza. 

There is a lot of improvement in hand washing 
as a way to prevent influenza or respiratory in-
fectious diseases like MERS, but few studies 
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have ever investigated even awareness of hand 
washing[5]. Given this fact, it will be required to 
examine awareness levels and educational expe-
rience on not only hand washing but cough eti-
quette to obtain some data on how to develop 
educational materials. 

The purpose of this study was to examine the 
hand-washing education experience of local res-
idents and their practice levels of it in an effort 
to offer some information on how to raise the 
practice levels of hand washing and cough eti-
quette. 

 

2. Method 

2.1. The subjects & method 

The data used in this study were the data of 
the 2017 community health survey that was con-
ducted on adults who were at the western ages 
of 19 and up. As to items, there were six items 
on general characteristics(gender, age, aca-
demic credential, marital status, income level 
and whether to engage in economic activity or 
not), the implementation or non-implementa-
tion of influenza vaccination by five items on 
general characteristics(region, gender, age, in-
come level and whether to engage in economic 
activity or not). Concerning the practice of hand 
washing(before meals, after the use of the re-
stroom and after going out), 1 point was given to 
the answer choice "always": 2, to "often": three, 
to "from time to time": four, to "rarely." Con-
cerning awareness of the prevention of infec-
tions diseases by hand washing, 1 point was 
given to the answer choice "very helpful": 2, to 
"helpful"; three, to "not helpful"; four, to "never 
helpful." A lower score was regarded as indicat-
ing a better practice. One item was about hand-
washing experience, and the practice levels of 
couth etiquette were rated on a five-point scale. 
A lower score indicated a higher practice level. 

2.2. Data analysis 

IBM SPSS Statistics Ver. 23.0 was employed. 
To find out the characteristics of hand washing 
by region, t-test was conducted, and x2(chi-
square) test was used to analyze their educa-
tional experience on hand washing by the gen-
eral characteristics. To determine the practice 

levels of cough etiquette by the general charac-
teristics, t-test and ANOVA were carried out. The 
level of statistical significance was set at 0.05. 

 

3. Results 

3.1. The awareness and practice levels of 
hand washing by region 

The awareness and practice levels of hand 
washing by region are shown in <Table 1>. "The 
awareness of the prevention of infectious dis-
eases by hand washing" was better in the urban 
residents(p<0.001), and "the practice levels of 
hand washing before meals over the past week" 
were higher among the county resi-
dents(p<0.001). 

"The practice levels of hand washing after the 
use of the restroom over the past week" were 
higher among the urban residents(p<0.001), and 
"the frequency of using soap or hand cleaners" 
was higher in the urban residents as 
well(p<0.001). 

Table 1. The awareness and practice levels of hand wash-

ing by region. 

Characteristic City Country t p 

Hand washing  
prevention of  

infection 

1,38 
±0.51 

1.44 
±0.52 

-8.042 0.000 

Wash hands before 
meal in the recent 

week 

1.65 
±0.76 

1.57 
±0.75 

-6.632 0.000 

Washing hands after 
using toilet in recent 

week 

1.53 
±0.74 

1.53 
±0.73 

-0.121 0.903 

Wash hands after 
going out for the re-

cent week 

2.05 
±0.99 

2.10 
±1.00 

-3.807 0.000 

Frequency of use of 
soap or detergent 

2.00 
±0.96 

2.16 
±1.01 

-10.597 0.000 

3.2. The experience of hand-washing edu-
cation and publicity by the general 
characteristics 

The experience of hand-washing education 
and publicity by general characteristics is shown 
in <Table 2>. By region, the urban resi-
dents(71.5%) had more experience than the 
county dwellers (64.8%)(p<0.001). By age group, 
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the younger respondents had more hand-wash-
ing education experience(p<0.001). 

By income level, the respondents whose in-
come levels were higher had more hand-wash-
ing education experience(p<0.001). 

By gender, the men had more experience, and 
the respondents who didn't engage in economic 
activity had more experience, but the differ-
ences were not statistically significant. 

Table 2. The experience of hand-washing education and 

publicity by the general characteristics. 

Charac-
teristic 

Division 

Handwashing education 
experience 

x2  p 

Yes No 

Region 
City 6426(71.5) 2565(28.5) 

87.462 0.000 
Country 5369(64.8) 2911(35.2) 

Sex 
Man 5364(68,5) 2366(31.5) 

0.298 0.588 
Woman 6431(68.1) 3010(31.9) 

Age 
group 

20 1069(72.5) 405(27.5) 

24.341 0.000 

30 1383(70.5) 578(29.5) 

40 1975(68.2) 921(31.8) 

50 2481(68.2) 1157(31.8) 

60 2301(67.6) 1103(32.4) 

70< 2586(66.3) 1312(33.7) 

House 
incom 

>100 2749(64.8) 1495(35.2) 

52.893 0.000 

100-199 2074(68.6) 948(31.4) 

200-299 1939(67.6) 928(32.4) 

300-399 1805(68.1) 847(31.9) 

400-499 1358(72.0) 529(28.0) 

500< 1870(72.0) 729(28.0) 

Eco-
nomic 
activity 

Yes 7640(68.3) 3553(31.7) 
0.020 0.891 

No 4155(68.4) 1923(31.6) 

3.3. The practice levels of cough etiquette 
by the general characteristics 

The practice levels of cough etiquette by the 
general characteristics are shown in <Table 3>. 
By region, the urban dwellers got 2.58, and the 
county residents got 2.83. The practice levels of 
the urban dwellers were higher(p<0.001). By age 
group, the younger respondents put it in prac-
tice better(p=0.001). 

By income level, higher income levels led to 
the higher practice levels of cough eti-
quette(p<0.001). 

By gender, there were no differences be-
tween the men and the women, and the re-
spondents who engaged in economic activity put 
it in practice better, but the difference was not 
statistically significant. 

Table 3. The practice levels of cough etiquette by the 

general characteristics. 

Charac-
teristic 

Division 
Coughing eti-

quette Practice 
t/F p 

Region 
City 2.58±1.04 

-15.844 0.000 
Country 2.83±1.04 

Sex 
Man 2.70±1.05 

-0.386 0.700 
Woman 2.70±1.05 

Age 
group 

20 2.65±1.05a 

21.869 0.001 

30 2.67±1.05a 

40 2.68±1.05a 

50 2.70±1.05a 

60 2.69±1.05a 

70< 2.76±1.05b 

House  
incom 

>100 2.78±1.04d 

63.478 0.000 

100-199 2.73±1.05cd 

200-299 2.71±1.04bc 

300-399 2.62±1.06a 

400-499 2.62±1.06a 

500< 2.67±1.05ab 

Economic 
activity 

Yes 2.70±1.05 
0.679 0.497 

No 2.69±1.05 

 

4. Discussion 

Hand washing, which is the first step to pre-
vent infectious diseases, is of greater im-
portance than anything else, but that is often re-
garded just as a personal matter of hygiene man-
agement. But that is no longer a personal matter. 
Instead, that is found to have closely been linked 
to the health of local residents because it has a 
great ripple effect on local community. There-
fore this study attempted to investigate the 
awareness, practice and educational experience 
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of hand washing and the practice of cough eti-
quette to devise how to raise the awareness and 
practice levels of hand washing and cough eti-
quette. 

There was a better awareness on the preven-
tion of infectious diseases by hand washing in 
the urban residents. Yoo & Jeong's study[6] 
found that being more exposed to mass media 
led to higher awareness and better ability to 
cope with infections diseases. When that is 
taken into consideration, various media should 
be utilized to raise awareness of infectious dis-
eases and inform about how to wash one's 
hands. 

The frequency of hand washing and that of us-
ing soap or hand cleaners after the use of the re-
stroom over the past week were higher among 
the urban dwellers. Lee, et. al.'s study[7] found 
that the rate of practicing hand washing with 
soap just stood at 16 percent. Given this finding, 
it's feared that an infectious disease might be 
pandemic. To remedy the situation, washing 
one's hands properly is more important than just 
washing itself in hand-washing education, and 
the proper use of hand cleaners is of importance 
as well. So all these things should be included in 
hand-washing education. 

In general, hand-washing awareness and 
practice levels were higher in the urban resi-
dents, but there were no differences between 
the county and urban dwellers in practice levels 
after the use of the restroom. This runs counter 
to the finding of Lee, et. al.'s study[7] that the 
levels were higher in the county areas. The rea-
son seemed that the county dwellers were more 
concerned about hand washing because they 
considered their environments worse, and pro-
longed monitoring seems necessary. 

In terms of the experience of hand-washing 
education and publicity, the urban respondents 
had more experience. The younger ones had 
more hand-washing education experience, and 
the respondents whose income levels were 
higher had more hand- washing education expe-
rience. The rate of being exposed to ads related 
to hand washing in 2006 just stood at 17.4 per-
cent[8], but it rose in 2011 to as much as 57.2 
percent[9]. In addition, the rates were higher in 
the women, the younger people and those 

whose income levels were higher, which coin-
cides with the findings of this study[10]. Accord-
ingly, a survey should be implemented to pre-
pare ads and education tailored to people who 
earn a smaller income or who are less educated. 

In 2013, Korea Centers for Disease Control 
and Prevention[11] tried to produce educational 
media and ads that targeted children. But when 
the finding that the older respondents had less 
educational experience is taken into considera-
tion, education should be provided for the el-
derly as well as children in various ways. 

The practice levels of cough etiquette were 
higher in the urban respondents, in the younger 
ones and in the respondents whose income lev-
els were higher. 

In particular, elderly people who received ed-
ucation on cough etiquette just accounted for 
5.7 percent in 2015, but Song & Yang's study[12] 
in 2017 found that the rate rose to 35 percent. 
Nonetheless, the rate of the educational experi-
ence was still low. Given the fact that education 
is useful for the improvement of awareness, reg-
ular education is necessary to raise the aware-
ness and have the right understanding of cough 
etiquette. Specifically, that is more important 
than anything else for senior citizens whose im-
munity is poor, and there should be a place 
where they can properly be educated about 
hand washing and cough etiquette. 

To improve the awareness and practice levels 
of hand washing and cough etiquette, educa-
tional programs by life cycles should be devel-
oped, and education should be offered on a per-
manent basis. Besides, educational programs 
tailored to different people should be provided 
to raise the practice levels to prevent infections 
diseases. 
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Abstract 

The purpose of this study was to examine influenza vaccination based on the 2014-2017 local community 

health survey data for a region in an effort to seek ways of increasing influenza vaccination rates. The flu vac-

cination rates were higher among the people who were women, who were in their 70s and up, who were less 

educated, who were married(had no spouses), whose income levels were lower and who didn't engage in eco-

nomic activity. Therefore in order to raise influenza vaccination rates, it seems necessary to make vaccination 

recommendations to more people to increase the rates of the younger generation and of the economically active 

population. 

 
[Keywords] Influenza, Flu Vaccination, Subjective Health Status, Community, Vaccination Rates 

 

1. Introduction 

All around the world, influenza viruses go 
around in fall and winter, and the flu season is 
gradually getting longer. So influenza has been 
designated as one of legal communicable dis-
eases[1]. According to the 2018 press release of 
the Korea Centers for Disease Control and Pre-
vention, the number of hospitalized pneumonia 
patients was twice as large as that of hospital-
ized flu patients as of 2015, and treatment for 
the former cost four times that for the latter[2]. 
It's reported that flu vaccination has approxi-
mately 70% effects on healthy people, though 
the effects vary with the virus and the epidemic 
strain[3]. At present, flu vaccination is provided 
mainly for children and senior citizens aged 65 
and over, and the vaccination rates are found to 
have been lower in those who are in their 20s to 
50s and actually engage in economic activity. 
That takes a toll on individuals and society and 
detracts from job efficiency[4]. According to the 
2015 data of the Korea Centers for Disease Con-
trol and Prevention, the vaccination rate of el-
derly people aged 65 and up stood at 80 percent 

or more, but that of adults just stood at 33 per-
cent, over which there are a lot of concerns[5]. 

Influenza is classified into flu A(H1N1, H3N2) 
and flu B(victoria, yamagata) according to the vi-
ruses. In 2017, the World Health Organization 
predicted a trivalent vaccine would work, but 
people in our country were mostly infected with 
the flu B yamagata. Thus, it's not easy to make 
the right prediction, and many people who were 
vaccinated against flu were actually infected 
with it[6]. As people who have died from the flu 
each year are on the rise, it can be said that flu 
vaccination is a matter that is quite crucial both 
on personal and national levels. 

In our country, however, it's recommended 
that only little children aged between six and 59 
months, senior citizens aged 65 and up, patients 
with chronic diseases and medical personnel 
should be vaccinated against the flu, and that is 
not recommended to company employees 
whose flu incidence rate is higher and to stu-
dents who are in adolescence[7]. 
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The purpose of this study was, therefore, to 
examine the changes of the vaccination rates 
over the four years, the implementation or non-
implementation of vaccination according to gen-
eral characteristics and the relationship be-
tween the vaccination and self-rated health in an 
attempt to offer some information on how to 
raise the vaccination rate.  

 

2. Method 

2.1. The subjects & method 

As for the materials of the study, the data of 
the local community surveys of Changwon city 
that were conducted on adults at the western 
ages of 19 and up from 2014 to 2017 were uti-
lized. Concerning the items, there were one item 
on whether to be vaccinated or not, six on gen-
eral characteristics(gender, age, academic cre-
dential, marital status, income level and 
whether to engage in economic activity or not), 
and one on self-rated health level. A five-point 
scale was used, and one point was given to the 
answer choice "very good"; two, to "good": 
three, to "so-so": four, to "bad": five, to "very 
bad". A lower score indicates finding oneself to 
be in better health. 

2.2. Data analysis 

IBM SPSS Statistic Ver. 23.0 was employed. To 
analyze the implementation or non-implemen-
tation of vaccination according to the general 
characteristics, x2(chi-square) test was carried 
out, and t-test was conducted to find out their 
self-rated health awareness according to the im-
plementation or non-implementation of vac-
cination. The levels of statistical significance 
were set at 0.05. 

 

3. Results 

3.1. Flu vaccination by the general charac-
teristics 

The flu vaccination rates by the general char-
acteristics are shown in <Table 1>. By gender, 
the vaccinated men accounted for 33.9 percent, 
and the vaccinated women accounted for 37.2 
percent. The women outnumbered the 

men(p=0.041). By age group, the vaccinated re-
spondents who were in their 70s and over rep-
resented 85.8 percent, which was the highest 
rate, followed by those in their 60s with 57.2% 
and those in their 30s with 34.6%(p<0.001). By 
educational level, the vaccination rate was 
higher among the less- educated respond-
ents(p<0.001). By marital status, the vaccinated 
respondents who were married(had no spouses) 
accounted for 49.4 percent, which was the high-
est rate. The rate was higher among the re-
spondents whose income levels were lower, and 
the rate of the respondents who didn't engage 
in economic activity stood at 47.3 percent, which 
was higher(p<0.001). 

Table 1. Flu vaccination by the general characteristics. 

Characteris-
tic 

Classifi-
cation 

Influenza vaccination 
x2  p 

Yes No 

Year 

2014 307(33.3) 616(66.7) 

3.838 0.281 
2015 340(37.4) 569(62.6) 

2016 320(35.4) 584(64.6) 

2017 330(36.5) 574(63.5) 

Sex 
Man 584(33.9) 1138(66.1) 

4.205 0.041 
Woman 713(37.2) 1205(62.8) 

Age group 

20 143(25.5) 417(74.5) 

478. 
143 0.000 

  

30 202(34.6) 382(65.4) 

40 181(21.3) 667(78.7) 

50 285(30.9) 637(69.1) 

60 274(57.2) 205(42.8) 

70 212(85.8) 35(14.2)  

Education 

Elemen-
tary 

187(69.8) 81(30.2) 

222. 
955 

0.000 
Middle 175(53.5) 152(46.5) 

High 450(33.6) 888(66.4) 

College 485(28.4) 1222(71.6) 

Marital  
status 

Married 
(spouse) 

977(37.4) 1637(62.6) 

83. 
248 

0.000 
Married 
(spouse) 

X 
164(49.4) 168(50.6) 

 Single 156(22.5) 538(77.5) 

House   
incom 

<200 220(53.7) 190(46.3) 

82. 
447 

0.000 

200-299 240(39.2) 372(60.8) 

300-399 274(33.8) 536(66.2) 

400-499 197(33.7) 387(66.3) 

500-599 143(32.0) 304(68.0) 

600< 223(28.7) 554(71.3) 
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Economic 
activity 

Yes 687(29.2) 1664(70.8) 
118. 
944 

0.000 
No 610(47.3) 679(52.7) 

3.2. Self-rated health level according to the 
implementation or non-implementa-
tion of flu vaccination 

Concerning self-rated health level according 
to the implementation or non-implementation 
of flu vaccination, the respondents who weren't 
vaccinated got 2.68 and found themselves to be 
in better health(p<0.001) <Table 2>. 

Table 2. Self-rated health level according to the imple-

mentation or non-implementation of flu vaccina-

tion. 

Characteristic Classification 
Subjective health 

status 

Influenza 

vaccination 

Yes 2.87±0.89 

No 2.68±0.76 

t /p 6.430(0.000) 

 

4. Discussion 

It's reported that influenza is contracted by 
three to five million people all over the world, 
and that it is a disease from which approximately 
30 thousand people die. That is found to have 
occurred in about 10 percent of adults and in 
about 30 percent of little children every year[8]. 
In addition, the World Health Organization des-
ignates pregnant women, children aged be-
tween six months and five years, senior citizens 
aged 65 and over, chronic patients with chronic 
diseases and health care workers as priority 
groups in need of vaccination[7]. But the vac-
cination rates of adult people in general are still 
around 30 percent, which is quite low[9]. 

Accordingly, this study attempted to figure 
out the characteristics of flu vaccination among 
the local residents and the relationship between 
the vaccination and self-rated health awareness. 
The findings of the study were as follows: 

As for flu vaccination rates by gender, the rate 
was higher among the women than the men. 
This coincides with the finding of Byeon, et. al.'s 
2016 investigation[10], and the reason seems 
that the rate of women becomes remarkably 

higher among senior citizens aged 65 and over. 
By age, the rate was highest among the respond-
ents in their 70s, followed by those in their 60s 
and those in their 30s. This is a little different 
from the findings of most studies that flu vac-
cination rates increase with age[11][12][13]. 

The rates were higher among the respondents 
who were less educated and whose income lev-
els were lower, and this was the same as the 
finding of Lee & Jeong's study[14] that flu vac-
cination rates were higher when educational lev-
els and income levels were lower. It's not possi-
ble to reach an accurate conclusion because the 
findings of studies on the relationship between 
academic credential and flu vaccination rates 
are different to a certain degree. 

Vaccination shouldn't be neglected as it is to 
improve one's overall health awareness, not just 
his or her immunity. In this study, the subjects 
who were vaccinated found themselves to be 
healthier. Kim, et. al.'s study[15] found that 
those who are vaccinated are more concerned 
about their health and find themselves to be in 
better health, which is similar to the finding of 
this study. 

To prevent the flu, it's more important than 
anything else to be vaccinated against it to im-
prove the immunity of the body, and what mat-
ters equally is to wash one's hands thoroughly to 
ensure personal hygiene. As influenza vaccina-
tion is no longer a personal matter but a social 
issue, the government should try to make vac-
cination recommendations to more people or in-
crease the number of those who are eligible for 
free vaccination. 
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Abstract 

The purpose of this study is to investigate the relationship between the nursing students’ problem solving skills, 

nurse image and leadership for patient safety by conduting a survey against nursing students of a university. A 

sample included 241 nursing students enrolled at a regional universitys nursing program during November 3 to 

7, 2014. Data were analyzed using mean, t-test, ANOVA, correlation with SPSS 21.0. The mean scores turned out 

to be 3.36, 3.73, 3.68, for problem solving skills, nurse image and leadership. There were significant mean differ-

ences in problem solving skills according to application motivation and a school record. There were significant 

mean differences in the nurse image according to satisfaction with nursing as major and clinical training. There 

were significant mean differences in leadership according to application motivation, satisfaction with nursing as 

major and personality. Significant positive correlation among problem solving skills, nurse image and leadership 

were found. This findings indicate that in order to enhance problem solving skills for patients safety, it would be 

necessary to develop programs that account for factors related to improving the nursing students problem solv-

ing skills for the patient safety based on the results of this study. 

 [Keywords] Patient Safety, Problem Solving Skills, Nurse Image, Leadership, Nursing Student 

1. Introduction 

1.1. Need for study 

The drastically evolving medical field requires a 
lot of skills from nurses, the consciousness of the 
health of the subjects has risen, and the demand 
for high quality medical services is increasing[1]. In 
addition, due to the social interest in patient safety, 
enhancing the medical service providers’ capacity 
to manage patient safety is called for[2]. 

Patient safety means “reducing the risk of 
unnecessary health related harms to the minimum 
possible” WHO(2009), which requires that medical 
personnel use patient safety principles and 
knowledge to provide safe health care[3]. 

Problem solving skills have the greatest impact 
on patient safety competence[4], and due to the 
nature of nursing students related to employment, 

problem solving skills are an important task for 
providing safe medical care to patients and solving 
complex problems in future clinical practices[5].  

The Oxford dictionary defines problem solving as 
‘a process of finding solutions to difficult or 
complex problems, and problem solving skills are 
the collective skills of individuals to eliminate 
obstacles that cause problems in a given state’[6]. 
Reviewing previous studies on problem solving 
skills, the skills to solve problems enhanced at the 
time of application of team-based learning[7], and 
problem-based learning(PBL)[8], further to 
enhancement after implementing integrated 
simulation training[9]. 

Leadership is a characteristic that a leader must 
possess, and is the technology required in every 
place of life, while being life skills that everyone 
should have in order to live well and improve their 
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community and society[6]. Reviewing previous 
studies on leadership, there is a positive 
correlation between self-leadership and clinical 
performance capability[10], self-leadership has a 
adjustment effect on the relationship between 
nurses’ self-image and nursing performance[11], 
and transformative leadership can maximize 
organizational performance[12]. 

The nurse image refers to the professional, 
traditional, social impression or beliefs and 
nurse’s prospects as a profession based on a 
combination of nurse’s beliefs, thoughts and 
impressions inherent in the individual’s 
thoughts[13]. For the study of nurse image, 75.5% 
of the factors influencing the formation of nurse 
image were called nurses’ appearance at the 
hospital[14], ‘kindness of nurse’, and ‘nurse’s 
consideration of patient’ carried the highest 
score[15], the higher the traditional image factor 
was, the higher the satisfaction of clinical 
practices[12], the nurse image and self-esteem 
were statistically correlated[16]. In addition, the 
‘negative perception of hospital nurses after 
clinical practice’ was surveyed as the largest 
reason for career change[17]. 

It was reported that the problem solving skills 
of nurses has the greatest effect on patient 
safety competence, however, a study on 
problem solving skills of nursing students would 
require a study related to the problem solving 
skills following an approach in the learning 
aspect. 

1.2. Purpose of study 

The purpose of this study is to understand the 
relationship between problem solving skills, 
nurse image, and leadership of nursing students, 
whose details are as follows. 

First, the problem solving skills, nurse image, 
and leadership of nursing students are identified. 

Second, the problem solving skills, nurse 
image, and leadership according to general 
characteristics of nursing students are identified. 

Third, the correlation between problem 
solving skills, nurse image, and leadership of 
nursing students is identified. 

 

2. Research Method 

2.1. Research design 

The purpose of this study is to investigate the 
relationship between problem solving skills, 
nurse image, and leadership of nursing students. 

2.2. Research subject 

In this study, for the students who are en-
rolled in a nursing department of a university, 
when a minimum median effect size of .15, a 
power of .95, and a significance level of .05 using 
the G*Power 3.1.9.2 program were used, a mini-
mum of 199 questionnaires were required, 243 
copies of the questionnaires distributed in con-
sideration of response rate and dropout rate 
were collected, and the responses were used for 
the complete 241 copies for the data analysis.  

2.3. Data collection and ethical considera-
tions 

The data collection period ran from Novem-
ber 3, 2014 to November 7, 2014. The purpose 
of the study explained, further to explaining the 
confidentiality, anonymity, refusal of participa-
tion, and possible interruption of participation, 
among others, followed by obtaining consent 
from the subjects on the study to conduct self-
reporting survey questionnaire. The response 
time was about 10 to 15 minutes, and a gift was 
offered. 

2.4. Research tools 

2.4.1. Problem solving skills 

The problem solving skills tool used 12 items 
developed by Jung Tae-young(2011) using the 
research tools developed by Warner(2007) and 
adapted by PSI Consulting Co., Ltd. for diagnos-
ing problem solving skills. The tool consists of 
the 3 factors of 4 horizontal thinking questions, 
4 recognition and judgment questions, and 4 al-
ternative evaluation and decision questions, on 
the Likert 5 point scale of ‘Not at all’ for 1 point 
to ‘Very highly’ for 5 points, and so, the higher 
the score, the higher the problem solving skills. 

2.4.2. Nurse image 

The nurse image total average measurement 
tool developed by Kang Hye-young et al.(2003) 

http://www.j-institute.com/
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was used. This tool consists of 6 items of profes-
sional image, 6 items of traditional image, 3 
items of nurses’ prospects as a profession, and 5 
items of social image, on the Likert 5 point scale 
of ‘Not at all’ for 1 point to ‘Very highly’ for 5 
points, and so, the higher the score, the higher 
the nurse image. In Kang Hye-young et al.’s(2003) 
study(for the reliability at the time of tool devel-

opment), Chronbach’s α = .940 was provided, 

and Chronbach’s α = .877 was provided in this 
study. 

2.4.3. Leadership 

As for the leadership tool, the leadership diag-
nostic tool developed by the Korea Educational 
Development Institute[6] was used. This is com-
prised of 50 questions, with 5 factors of goal 
achievement skills, recreation skills, leadership 
skills, human relation skills and purposeful con-
sciousness, on the Likert 5 point scale of ‘Not at 
all’ for 1 point to ‘Very highly’ for 5 points, and 
so, the higher the score, the higher the leader-
ship skills. In [6] study(for the reliability at the 

time of tool development), Chronbach’s α = .940 

was provided, and Chronbach’s α = .939 was pro-
vided in this study. 

2.5. Data analysis 

The data collected in this study were analyzed 
using the SPSS/WIN 21.0 program. The research 
subjects general characteristics, problem solving 
skills, nurse image, and leadership required yield 
and percentage, and the problem solving skills, 
nurse image, and leadership following general 
characteristics were analyzed by t-test and 
ANOVA. The correlation between problem solv-
ing skills, nurse image, and leadership were ana-
lyzed by using the Pearson correlation coeffi-
cients. 

 

3. Research Results 

3.1. General characteristics 

The mean age of the participants was 20.52 
years among the research participants. 38.6% of 
the respondents responded that ‘easiness to se-
cure employment’ was their largest motivation, 
followed by 26.1% for ‘aptitude and interest’, 
and 22.4% for ‘family recommendation’. Factors 
influencing the image of nurses were ‘appear-
ance of nurse during hospital visit’ captured 
33.6%, ‘appearance of nurse during clinical prac-
tice’ 22.4%, and ‘mass media’ captured 17.8%. 
The satisfaction level of nursing program was av-
erage with 46.9%, ‘satisfied’ was 41.9%, and ‘dis-
satisfied’ was 11.2% <Table 1>.

Table 1. General characteristics of participants(n=241). 

Characteristics n(%) or M±SD 

Age(yrs)  20.52±2.41 

Grade 

1st 61(25.3) 

2nd 62(25.7) 

3rd 58(24.1) 

4th 60(24.9) 

Application motivation 

Aptitude and interest 63(26.1) 

According to grade 15(6.2) 

Persuaded by family 54(22.4) 

Get a gob 93(38.6) 

To serve 11(4.6) 

Except 5(2.1) 

Having relation nurse 
Yes 113(46.9) 

No 128(53.1) 

Health status Poor 12(5.0) 
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Moderate 88(36.5) 

Healthy 141(58.5) 

A school record 

Low(below3.0) 22(9.1) 

Middle(3.0∼below4.0) 175(73.6) 

High(over 4.0) 44(18.2) 

Religion 

None 146(60.6) 

Christian 62(25.7) 

Buddhism 9(3.7) 

Catholic 21(8.7) 

Except 3(1.2) 

Most influencing events 

Mess media 43(17.8) 

Book 6(2.5) 

Visit a hospital 81(33.6) 

From relation nurse 39(16.2) 

From nurse during clinical training 54(22.4) 

From professor’s mention 17(7.1) 

Except 1(0.4) 

Satisfaction with nursing as 

major 

Unsatisfaction 27(11.2) 

Moderate 113(46.9) 

Satisfaction 101(41.9) 

Satisfaction with clinical 

training(3rd∼4th) 

Unsatisfaction 25(21.2) 

Moderate 49(41.5) 

Satisfaction 44(37.3) 

Personality 
Positive 214(88.8) 

Negative 27(11.2) 

Interpersonal relationship 

Introvert 31(12.9) 

Moderate 117(48.5) 

Outgoing 83(34.4) 

Very outgoing 10(4.1) 

3.2. Comparison of nurse image, leader-
ship, problem solving skills according 
to general characteristics 

As for the nurse image according to general 
characteristics, the group of ‘average or above’ 
to ‘satisfied’ in the ‘major program’s satisfaction 
level’ was higher than that of ‘average or below’ 
to ‘dissatisfied’(F=5.45, p<.01), and the same 
went true for ‘satisfaction level for clinical prac-
tice’(F=5.51, p<.01). Leadership was higher in 
the ‘motivation for application’ than  

 
‘interest and aptitude’, ‘service’ group than 
‘grades’, ‘family recommendation’, and ‘easi-
ness to secure employment’ group(F=3.43, 
p<.01), and those who answered ‘positive’ in 
‘personality’ were higher than those in ‘nega-
tive’(F=3.13, p<.01). Problem solving skills were 
than higher than the aforesaid group in ‘motiva-
tion for application’(F=3.23, p<.01), and the 
group of ‘average or above’ to ‘satisfied’ in the 
‘school grades’ was higher than that of ‘average 
or below’ to ‘dissatisfied’(F=4.58, p<.01) <Table 
2>.

http://www.j-institute.com/


18 

J-INSTITUTE.JP 

Table 2. Differences of nurses’ image, readership, problem solving skills by general characteristics. 

Variables 

Nurses’ 

image 
t/F 

(Scheffe) 

Readership t/F 

(Scheffe) 

Problem 

solving 

skills 
t/F 

(Scheffe) 

M±SD M±SD M±SD 

Grade 

1st 3.85±0.43 

2.62 

3.67±0.39 

2.14 

3.36±0.37 

0.58 
2nd 3.73±0.45 3.60±0.35 3.34±0.46 

3rd 3.64±0.44 3.65±0.45 3.32±0.48 

4th 3.68±0.43 3.78±0.44 3.43±0.62 

Application 

motivation 

Aptitude and 

interest 
3.79±0.39 

1.26 

3.82±0.37 

3.43** 

3.51±0.41 

3.23** 

According to 

record 
3.71±0.65 3.55±0.39 3.13±0.54 

Persuaded by 

family 
3.65±0.40 3.57±0.42 3.23±0.46 

Get a gob 3.70±0.48 3.65±0.41 3.35±0.52 

To serve 3.93±0.27 3.89±0.39 3.58±0.44 

Except 3.88±0.43 3.76±0.56 3.40±0.49 

Having 

relation 

nurse 

Yes 3.78±0.44 
1.74 

3.68±0.37 
-0.02 

3.33±0.44 
-1.10 

No 3.68±0.44 3.68±0.44 3.39±0.52 

Health 

status 

Poor 3.75±0.49 

0.37 

3.45±0.48 

2.44 

3.39±0.55 

0.04 Moderate 3.69±0.43 3.67±0.39 3.36±0.42 

Healthy 3.75±0.45 3.71±0.41 3.36±0.53 

A school 

record 

Low(below3.0) 3.82±0.43 

0.94 

3.52±0.36 

2.52 

3.07±0.49 

4.58* 

a<b,c 

Middle 

(3.0∼below4.0) 
3.70±0.43 3.69±0.40 3.38±0.50 

High(over 4.0) 3.77±0.51 3.76±0.45 3.43±0.41 

Religion 

None 3.74±0.43 

1.65 

3.65±0.43 

0.68 

3.37±0.46 

0.09 

Christian 3.75±0.47 3.75±0.42 3.34±0.52 

Buddhism 3.62±0.33 3.71±0.33 3.40±0.42 

Catholic 3.56±0.45 3.69±0.22 3.33±0.62 

Except 4.15±0.74 3.59±0.12 3.39±0.53 

Satisfaction 

with nursing 

as major 

Unsatisfactory 3.52±0.43 
5.45** 

a,b<b,c 

3.50±0.39 

6.09** 

3.32±0.61 

0.91 Moderate 3.70±0.44 3.64±0.43 3.33±0.46 

Satisfaction 3.82±0.43 3.78±0.38 3.41±0.49 

Satisfaction 

with clinical 

training 

(3rd∼4th) 

Unsatisfactory 3.44±0.38 

6.44* 

3.26±0.64 

0.67 

3.75±0.45 

1.22 Moderate 3.64±0.41 3.40±0.51 3.64±0.47 

Satisfaction 3.81±0.44 3.40±0.56 3.79±0.41 

Personality 
Positive 3.73±0.43 

-0.19 
3.71±0.40 

3.13** 
3.37±0.48 

0.62 
Negative 3.74±0.55 3.45±0.43 3.31±0.55 

Note: *p<.05, **p<.01, ***p<.001.
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3.3. Relationship between nurse image, 
leadership, and problem solving skills 

The subjects’ problem solving skills were pos-
itively correlated with nurse image(r = .255, p 
<.001) and leadership(r = .485, p <.001). 

 
There was a positive correlation between nurse 
image and leadership(r = .353, p <.001). That is, 
the higher the nurse image and leadership, the 
higher the problem solving skills, and the higher 
the nurse image, the higher the leadership <Ta-
ble 3>. 

Table 3. Correlation of nurses’ image, readership, problem solving skills(n=241). 

Characteristic Nurses’ image Readership Problem solving skills 

Nurses’ image -   

Readership .353*** -  

Problem solving skills .255*** .485*** - 

Note: ***p<.001. 

 

4. Discussion 

The factors that influenced the nurse image for-
mation were in the order of nurse appearance dur-
ing hospital visit, nurse appearance during clinical 
practice, and mass media. This was similar to the 
study in which 75.5% claimed the nurse appear-
ance within hospital. The nurse image scores 
turned out to be high for the group of ‘average or 
above’ to ‘satisfied’ in the ‘major programs sat-
isfaction level’ representing identical results as 
in Gu & Lee’s study[18], and the higher the sat-
isfaction level of clinical practice, the higher the 
nurse image scores representing the identical re-
sults as in Lee & Kim & Kim’s(2005) study. 

Leadership was different according to nursing 
application motivation, major program’s satisfac-
tion level, and personality. In the nursing applica-
tion motivation, the student who answered ‘apti-
tude and interest’ had the highest leadership, and 
‘aptitude consideration’ was higher than ‘other 
people’s recommendation’[19]. The results of the 
self-leadership research for major programs satis-
faction level were identical to the results of the 
study that the higher the major programs satisfac-
tion level, the higher the self-leadership[20].  

This suggests that students who are satisfied 
with their major are more likely to participate in 
school life involving classmates and participate ac-
tively in leadership activities. In terms of personal-
ity, sincerity, extroversion, and openness have a 
great influence on self-leadership[21], and in this 
study also, the students who answered their per-
sonality as ‘positive’ showed high leadership. 

Problem solving skills demonstrated differences 
in the nursing program application motivation and 
grades, and so in the study of Yang & Sim[22] who 
studied problem solving skills and nursing applica-
tion motivation for nursing students, ‘considera-
tion of aptitude’ had higher problem solving skills 
than ‘consideration of aptitude’ or ‘other peoples 
recommendation’, and grades were influen-
tial[23][9] showed similar results to the study. 

In this study, problem solving skills showed a 
positive correlation with leadership and nurse im-
age. This is in support of the research results of Kim 
& Kang[24], and Kim & Kim & Lee[23], and Lee & 
Kim & Choi[25], who reported a positive correla-
tion between problem solving skills and self-lead-
ership in nursing students. The nurse image and 
problem solving skills were also found to have a 
positive correlation, however, it was difficult to 
find the studies on the relationship between nurse 
image and problem solving skills, and so in view of 
the studies that the higher the satisfaction of the 
major, the higher the problem solving skills, along 
with the studies that higher the nurse image, the 
higher the major program’s satisfaction 
level[18][26], it seems that the nurse image and 
problem solving skills are not unrelated to nursing 
students. 

In this study, nurse image and leadership were 
positively correlated, however, it was difficult to 
find the studies on the relationship between nurse 
image and leadership, and so in view of the studies 
that the higher the satisfaction of the major, the 
higher the problem solving skills[18][26], along 
with the study that higher the higher the major 
program’s satisfaction level, the higher the self-
leadership[20], it seems that it would be significant 
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to repeatedly study the relationship between the 
nurse image and leadership for the nursing stu-
dents. 

As problem solving skills most influence the pa-
tient safety competency[4], and as result of this 
study, they are positively correlated to the nurse 
image and leadership, a method to educate nurse 
image and leadership to enhance the nursing stu-
dents’ problem solving skills, along with a program 
linked to the clinical practice competency and pa-
tient safety. 

5. Conclusion and Suggestions 

The purpose of this study was to investigate 
the problem solving skills, nurse image and lead-
ership of nursing students and to clarify the rela-
tionship between them. The nurse image of 
nursing students differed according to the pres-
ence of nurses’ relatives and satisfaction of nurs-
ing major. Leadership was varied according to 

nursing department ’ s application motivation, 
satisfaction of nursing major and personality, 
and problem solving skills was different accord-
ing to whether they had nurse relatives. The 
problem solving skills, nurse image, and leader-
ship were positively correlated. 

This study was conducted in a nursing depart-
ment and requires caution for generalizing the 
results of this study, and the results of this study 
must be used to develop a program considering 
the factors related to the improvement of prob-
lem solving skills, and repeat studies to expand 
the subjects. 
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Abstract 

Purpose; The purpose of this study proposes training steps in preparation of multiple earthquakes disasters 

and how to plan training situation scenarios reflecting regional characteristics in response to frequent occurrence 

of earthquakes in Korea these days. There was a series of earthquakes with the subsequent aftershocks of mag-

nitude 5.0 in Kyung-ju and Pohang in Korea in 2016 and2017, which resulted in a lot of damages. The earthquake 

disaster is what Korea has ever never experienced and we are defenseless for response training by the govern-

ment institutions and public entities as well as the technologies for preparing disaster However, in the wake of 

the earthquake in 2016, the importance of training for earthquake has been appreciated and a host of multiple 

earthquake disaster drills has been conducted in the Safety Korea Training under the control of the Ministry of 

Public Administration and Security. However, due to lack of understanding on earthquake disasters and lack of 

experiences of earthquake disaster drills, the drills still remains unpractical. In particular, more jobs are required 

to establish scenarios explaining from preparation to training. This study presents the 10 steps of PDCA CYCLE 

for multiple earthquake disaster training. In preparing the drills, the study suggests training for the response 

situation and making improvements to update the manual for better next drills over time. Earthquake disaster is 

getting worse through the complicated and continuous situations over time. Considering these earthquake dis-

aster characteristics, characteristics such as weather, time, and season are important variables in determining 

the response directions. In order for efficient drills reflecting local characteristics, a training situation scenario is 

needed to take the characteristics of the earthquake disaster, the current status of the region, the characteristics 

of the characteristics of the facilities into account so as to create a complex disaster situation in response to an 

earthquake. In this study, we propose a method to set weather, time, and seasonal characteristics and to esti-

mate the damage situation reflecting the surrounding facilities and the affected area in order to create a situa-

tion scenario that can cope with over time accordingly. The situation scenario is presented as an example of the 

Ulsan metropolitan city located on the tip of Southeast Korea. All the examples are based on the damage situa-

tions and responding situations are provided in accordance with the Site Action Manual and the Earthquake 

Disaster Manuals kept by each organization. It is believed that the 10 steps for PDCA CYCLE training and the 

damaged situation scenario proposed in this study will be conducive to the trainers in charge of preparing for the 

complex earthquake disasters and simulation scenarios. 

[Keywords] Disaster, Development, Earthquake, Training Scenario, Training Guide 

 

1. The Necessity for Earthquake Disas-
ter Training 

On Sep. 12, 2016, at 7:44 pm, a 5.1-magni-
tude earthquake hit Kyung-ju in Kyung-buk 
province. After 50 minutes, a 5.8- magnitude 
earthquake occurred and the people could 

feel the shock nationwide. The earthquake 
left 31 people injured in Kyung-ju, 17 in Po-
hang and total damage was estimated at 
$10.7 billion. There were 75 cases of damage 
to public facilities and 4011 cases of private 
property loss[1]. Also, more than 500 after-
shocks caused the whole nation to tremble 
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with fear. An 5.4 magnitude earthquake oc-
curred in Pohang, Kyung-buk Province, at 2 
pm on Nov. 15, in 2017. There were over 70 
after-tremors since then[2]. The Bank of Ko-
rea estimated a total of KRW 332. 3 billion in 
calamity such as the delay of Korean SAT for 
a week, which is one of the biggest issues in 
Korea and the emergency evacuation of the 
resident for fear of collapse the apartment[3]. 
This kind of disaster is evidently unprece-
dented and the people have faced the new 
fear. The government took more rapid ac-
tions in response of the earthquake in Kyung-
ju in 2016 than that in Pohang in 2017. The 
people evacuated much more rapidly through 
repeated drill in the wake of the earthquake 
in Kyung-ju in 2016. To minimize the effect, 
the most important thing is repeated practice. 
The evacuation drills by ordinary citizens are 
significantly improved. However, in the case 
of the trainers in public sectors still fall short 
of expectations. A seismic mishap is impossi-
ble to predict and multiple disasters occur 
concurrently. Repetitive and efficient training 
is essential to respond quickly and systemati-
cally to sudden disasters such as earthquakes 
and continuous and complex disasters. Cur-
rently guidelines for training personnel for 
general disaster drills are presented[4].  

The purpose of this study is to develop the 
training guidelines for the personnel to pre-
pare for anti- multiple disasters drills caused 
by the unprecedented seismic catastrophes. 
In order for the training personnel to prepare 
for earthquake, it is necessary to respond to 
the first damages and the subsequent sec-
ondary damages in efficient ways. In Korea, 
Safe Training is conducted annually targeted 
to the national government, local govern-
ments and public organizations under the 
host of Ministry of Public Administration and 
Security. This study develops and presents a 
process that prepares for step by step guide-
lines of earthquake disaster in the Safe Korea 
Train 

 

2. The Development of Guidelines for 
Earthquake Disaster Drills 

2.1. Setting complex disasters caused 
by earthquake 

 <Table 1> shows the results and analysis of 
the Safety Korea Train’s earthquake disaster 
drills conducted by the central government, 
local autonomous entities, and public organi-
zations 

Table 1. Safety Korea training earthquake combined dis-

aster training. 

Disaster 
Number of training 

(Include overlap) 

Fire 90 

Dam break 1 
Nuclear damage 2 
Marine pollution 3 
Power accident 4 

Figure 1. PDCA Cycle for earthquake drills. 

 
Earthquake disaster includes a combina-

tion of effects such as fire, collapse of dam, 
nuclear power plants, toxic chemical 
leaks(marine pollution), electricity, water, 
gas, communication facilities and so on, 
which eventually leads to heavy casualties 
and victims. In addition, continuous after-
shocks may bring about additional collapse of 
buildings and increase the number of victims. 
Therefore, the scenarios of anti-disaster drills 
reflecting all these situations are becoming 
important, but the understanding of scenar-
ios for anti-earthquake drill and the ability of 
train personnel to develop scenarios are very 
insufficient. 

The assumption of the damage situations 
after earthquake should be prioritized for re-
sponse training of government organizations 
and public institutions according to the dam-
age situations. For this reason, it is very im-
portant to set up a complex disaster situation 
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and develop the scenario accordingly.   

2.2. Establishing 10 steps for complex dis-
aster drills after earthquake 

10 steps are set up to ensure that train per-
sonnel can prepare for the anti-complex dis-
aster drills step by step. 

STEP1. Organization of training planning 
team 

STEP2. Establish schedule 
STEP3. Establish a basic training plan 
STEP4. Setting training goals  
STEP5. Scenario Development  
STEP6. Training implementation plan 
STEP7. Perform discussion-based training 
STEP8. Perform execution-based training 
STEP9. Deriving Improvements 
STEP10. Establish and promote improvement 
plan 

Figure 2. The location of Ulsan city. 

 

The above 10 steps present the steps to be 
taken by the train personnel that prepare for 
a complex disaster drill. Among the 10 steps, 
from STEP1 to STEP4 are for setting up organ-
izations and training goals prior to the actual 
drills and the STEP5 is for creating scenarios 
to implement the drills. The STEP 6 is the final 
check stage before the actual training. The 
STEP7~STEP8 is for the debate training and 
putting the training to work. The 
STEP9~STEP10 is to find improvements for 
enhanced drills next time. This cycle is struc-
tured to evolve the drill as the training con-
tinues.  

2.3. The development of a guideline for 
complex earthquake disaster scenarios 
for earthquake training. 

In order to develop the scenarios for earth-
quake drills, the continuous damage effects 

are set up for the government institutions or 
public agencies to response to them in the 
complex disaster situations. The complex dis-
aster caused by earthquake can be different 
from place to place and the complex disaster 
situation can be set up depending on whether 
there are an industrial complex, a port, dams 
and nuclear power plants. The response may 
differ according to seasons, time and weather. 
This study explains the procedure for devel-
oping a complex disaster scenario for Ulsan 
metropolitan city in Korea. Ulsan Metropoli-
tan City is located in the south-east of Korea 
and has a population of 1,195,761 people. It 
is the most suitable city to simulate all the 
earthquake disaster situations with mixed en-
vironment such as in-zone watersheds, chem-
ical industrial complexes, 6 ports and nuclear 
power plants.  

1)Setting the location of earthquake 

- A spot 5km away from the south of Ulsan 
Metropolitan City 

2)Setting the time of earthquake occurrence 
and weather conditions 

- Jan. 7 at 7 am, minus 6 degrees, snowfall 6  

3)The scale of the earthquake 

- Scale 6.5 

4)Possible elements of complex disaster in Ul-
san 

- Kori, Wolsung Nuclear Power Plant 
- Mipo Port, Changsa Pohang, Ulsan New Port, 
Bang-a-jin Port, Jung-ga Port, Onsan Port 
- Ulsan chemical complex, heavy industry 
complex, shipyard 
- The collapse of old buildings, the collapse of 
the dam, the landslide 
- Disable electricity, gas, water and communi-
cation 
- Large fire 
- The Tsunami on the East Coast 
- Ground liquefaction, etc. 

5)Setting goals and direction of training 

- Set the detailed goals to be checked during 
the response drill against the Ulsan chemical 
complex fire and toxic chemical spill acci-
dents caused by the earthquake 
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- Set response directions for complex disaster 
situation such as continuous disaster due to 
earthquake 

6)Identification of the training place and pos-
sible mobilization organizations 

- 13 collaboration functions of Ulsan city Dis-
aster Prevention Headquarters  
- Operating the organizations according to 
on-site Action Manual for earthquake re-
sponse[5] 
- Related organizations 

7)Expectations the first damage scale and 
countermeasure  

- Assumption of facilities damage, human in-
jury, social damage 
- As an example, Ulsan Hanhwa chemical fire 
caused by earthquake and 2 tons of harmful 
chemicals leakage into Duwon stream 
- The Evacuation of the residents due to risk 
of building collapse at Doowon Plaza 
- Risk of collapse due to dam leakage 
- Description duties and roles of 13 collabora-
tive functions based on the on-site Action 
Manual for Ulsan Earthquake Disaster 
- Assuming continuous and complex disaster 
situations and describing 13 cooperation 
functions of Ulsan city disaster countermeas-
ure headquarters and the response situations 
of the related organizations over time. 

8)Expectation the secondary aftershock and 
additional effects and countermeasure 

- As an example, roughly 150 people evacu-
ated to the vicinity of a middle school for fear 
of the Duwon Plaze building collapse 
- Destroyed over 100 buildings near Ulju-gun 
area 
- Emergency recovery of Electricity, telecom-
munication in the Chungliang-Myun area 
- Harmful chemicals flow into the outer river 
through Duwon stream 
- Develop the continuous accidents caused by 
an additional explosion on the Hanhwa  

Chemical fire site and describe the coun-
termeasures of 13 cooperation functions of 
Ulsan city disaster countermeasure head-
quarters and other related organizations 
based on the On-site Action Manual for earth-
quake. 

As the above examples, the example sce-
nario of the Ulsan city earthquake, the types 
of complex disasters can be different accord-
ing to regional characteristics, hence prepa-
ration for appropriate training and earth-
quake disaster scenarios are necessary. Only 
the training scenario reflecting regional char-
acteristics can be an effective training. Also, 
participation of public officials familiar with 
the local situation in the assuming disaster 
scenario makes possible pre-detecting poten-
tial risks caused by earthquake and prevent-
ing unexpected disaster in advance.  

In particular, weather conditions, time and 
seasonal conditions are also critical variables 
in the response of an earthquake disaster. In 
the case of the Pohang Earthquake in Novem-
ber in 2017, it was necessary to prepare for 
the cold of November, and what’s worse the 
Korea SAT was delayed due to overlapping 
with the earthquake. In most cases, these 
seasonal and meteorological situations are 
not taken into account in the stage of prepa-
ration for drill and they must be considered 
in the development phase of situation scenar-
ios 

 

3. Conclusion  

This study examines the training of earth-
quake disaster that is becoming increasingly 
important as earthquakes occur frequently in 
Korea recently. In the wake of the earthquake 
in 2016 and 2017, response to earthquake 
has become significant and the importance of 
anti-earthquake disaster has come to the fore. 
However, unlike other anti-disaster training, 
as earthquake drills take place under the 
complicated and continuous disaster, 10 
steps for the PDCA CYCLE are presented for 
seismic training. Next, Ulsan is taken as an ex-
ample of how to plan earthquake training 
scenario for training personnel. In the study, 
the scenarios describe the complicated and 
continuous situations due to the earthquake 
reflecting the regional characteristics. In the 
example of Ulsan city in the study, scenario is 
created reflecting the regional characteristics 
of Ulsan city, chemical industrial complex, 
dams and 6 ports. This study suggests guide-
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lines to assist the training personnel to pre-
pare for the disaster-relief drill in a more ef-
ficient and practical way. The study is also in-
tended to acquire information on possibility 
of disaster in local regions and take belt and 
brace approaches for the future disaster.  
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