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Abstract

The importance of establishing preparedness and response training for public health
professionals to deal with emergencies and natural disasters is recognized around the world,
and various training programs have been implemented by a variety of bodies. In recent
decades, a competency-based framework and other theoretical frameworks have been applied
in developing such programs. Hitherto, however, there has been no overview of the
frameworks and methods applied in those programs, the type of evaluation methods used in
their development, and an assessment of program outcomes.

Our scoping review will clarify and define disaster preparedness and emergency response
training worldwide for public health professionals. We have conducted a preliminary search
and found that there are currently no systematic reviews on this topic. We will include any
types of studies (including primary research studies, systematic reviews, and guidelines) that
deal with public health personnel. We will conduct our search among such databases as
PubMed, CINAHL, Ichushi Web, PsycINFO, Academic Search Premier, Web of Science, and
CiNii Articles. We will also include unpublished studies and gray literature, such as guideline
reports by public organizations.

Introduction encouraged to strengthen their
Emergencies and natural disasters capacities for emergency risk
often result in significant impacts on management, incorporating measures
people’s health, and countries are for prevention, mitigation, response
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and recoveryl.z, Establishing
preparedness and emergency response
training for public health professionals
is a priority issue globally, and a
variety of training programs have been
conducted by academics, graduate
schools and public health organizations
across the world3 in order to develop
the competency of these professionals
in the field of disaster research.
Competencies serve as the
foundation for research, evidence-
based practice and standards
development4. Definitions of the term
“competencies”
varied. Competencies are defined by
Gebbie and Merrill as a complex
combination of knowledge, skills, and
abilities demonstrated by organization
members that are critical to the
effective and efficient functioning of
the organization in the public health
field5. In the nursing field, the ICN
states “competencies are defined as a
level of performance demonstrating the
effective application of knowledge, skill
and judgments”. Miyazaki's definition

are numerous and

1s more complex: “Competencies can be
expressed collectively as the knowledge,
skills and actions involved in the
essential judgement and decision-
making required to promote attitudes,
values and awareness of one’s role as
well as the planning, implementation
and evaluation of actions, related to
decisions by public health nurses about
what to aim for and what to take care
of in a disaster setting””.
Competencies have been clarified to
develop disaster preparedness and
response training for public health
workers in past decades. For instance,
the Centers for Disease Control and
Prevention and the Association of
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Schools of Public Health in the U.S.
produced a competency model which
could function for the public health
workforce to prevent, protect against,
respond to, and recover from all
hazardss. Also, several systematic
reviews regarding competency of
nurses disasters have been
undertaken9.10, Additionally,
competency-based training has been
developing as competencies are
revealed. The amount of preparedness
and emergency response training for

in

public health nurses seems to be
increasing today. Studies regarding
implementation of disaster

preparedness and response training by
online seminar, face to face, web
conference have been reportedil.12.13,
Several studies have introduced the
developing process of competency based
trainingl4.15,

Moreover, other methods of training
except competency-based for public
health professionals have been
reported. Barnett et all6 suggest risk
perception theory to create and deliver
effective educational programs.
Engelman et all7 conducted a
literature review and interviews with
state level emergency management and
public health agencies to create
emergency responder training in one
urban community, and tested the
training. Ohzeki et all8 report
simulation training in disaster settings
for public health nurses based on
municipal health disaster
preparedness and response manuals.
Both of the training programs by
Engelman and Ohzeki do not have a
specific theoretical framework.

In past decades, disaster
preparedness and response training for



public health professionals have been
developing based on competency-based
or other theoretical frameworks.
However, there is no overview that
clarifies which framework and methods
have been wused for which training
program, what kind of evaluation
methods have been applied to develop
each training program, and what
outcomes have been clarified.
Therefore, this scoping review focuses
on clarifying and mapping the range of
disaster preparedness and emergency
response training for public health
professionals across the world.

A preliminary search of PROSPERO,
MEDLINE, the Cochrane Database of
Systematic Reviews and the Joanna
Briggs Institute Database of
Systematic Reviews and
Implementation Reports was conducted
and no current or underway systematic
reviews on the topic were identified.
The methodology of this scoping review
will be adapted from the JBI scoping
reviews described in the JBI Reviewers’

Manual, comprising the following
methods: identify the research
objectives and resarch questions;

determine the inclusion and criteria,;
formulate the literature  search
strategy; extract, analyse, and discuss
the implications for practice and
further research.

B. Review Question

1)What frameworks have been used to
develop disaster preparedness and
response training programs for public
health professionals?
2)What methods have been used to
train public health professionals?
3)What evaluation methods have been
used to evaluate the oputocome of

49

disaster preparedness and
training?
4)What outcome have been clarified?

response

C. Inclusion Criteria

1) Participants

The review will consider studies that
include public health personnel. A
public health personnel is defined as a

person who is employe in a public
health organization or has
responsibility for public health
functioning in a non-public health
organization. Public health

professionals have a responsibility to
prepare and respond to protect citizens
in a disaster. Undergraduate students
are excluded.

2) Concept

The proposed review is designed to
map the four concepts: framework,
methods, evaluation, and outcome in
studies regarding preparedness and
response training. Therefore, all
studies with a focus on framework,
methods, evaluation, and outcome will
be considered. For this scoping review,
preparedness and response training are
defined as relevant any training or

education programs including in-
person, online, webinars, seminars,
and symposia.

3) Context

The context for this review will be

international settings. It will not be
limited to the countries since the
authors’ interest is in determining the
internationally recognized disaster
preparedness and response training for
public health personnel. Thus, the
review will include public health
personnel who has responsibility for
public health functioning. Studies
conducted in any healthcare setting,



such as public health organization,
non-public health organization, will be
included.

4)Types of Sources

This scoping review will consider any
type of studies including primary
research studies, systematic reviews,
and guidelines. Text and opinion
papers will also be considered for
inclusion in this scoping
Studies published in English and
Japanese will be included. Studies
published since 2000.

review.

D. Methods
1)Search strategy

The search strategy will aim to locate
both  published and unpublished
studies. An initial limited search of
PubMed and CINAHL was undertaken
to identify articles on the topic. The
text words contained in the titles and
abstracts of relevant articles, and the
index terms wused to describe the
articles were used to develop a full
search strategy for PsycINFO, Acdemic
Search Premier, Web of Science, and
CiNii Articles (see Appendixl). The
search strategy, including all identified
keywords and index terms will be
adapted for each included information
source. The reference list of all studies
selected for critical appraisal will be
screened for additional studies.
2)Information sources

List all information sources (e.g.
electronic databases, contact with
study authors etc.) The databases to be
searched include PubMed, CINAHL,
Ichushi-web, PsycINFO, Acdemic
Search Premier, Web of Science, and
CiNii Articles. Sources of unpublished
studies and gray literature to be
searched include guideline report etc.
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by public organizations. We will
include literature in English in our
review. These will be in addition to a
comprehensive list of variations of
these keywords. Please refer to the
search strategy developed in PubMed
and CINAHL used in Appendix
3)Study selection

Following the search, all identified
citations will be collated and uploaded
into EndNote and duplicates removed.
Titles and abstracts will then be
screened by two independent reviewers
for assessment against the inclusion
criteria for the review. Potentially
relevant studies will be retrieved in
full and their citation details imported
into the Joanna Briggs
System for the Unified Management,
Assessment and Review of Information
(dJBI SUMARI; The Joanna Briggs
Institute, Adelaide, Australia). The full
text of selected citations be
assessed in detail against the inclusion
criteria by two independent reviewers.
Reasons for exclusion of full text
studies that do not meet the inclusion
criteria will be recorded and reported
in the systematic Any
disagreements that arise between the
reviewers at each stage of the study
selection process will be resolved
through discussion, or with a third
reviewer. The results of the search will
be reported in full in the final report
and presented in a Preferred Reporting
Items for Systematic Reviews and
Meta-analyses (PRISMA) flow diagram.

Institute’s

will

review.

E. Data Extraction

Data will be extracted from papers
included in the scoping review by two
independent reviewers using a data
extraction tool developed by the



reviewers. The data extracted will
include the following: author(s), year of
publication, origin/country of origin
(where the study was published or

conducted), aims/purpose, study
population, framework/theory,
methodology/methods, evaluation

method(s), outcome(s) relevant to the
review objective. A draft charting table
is provided (see Appendix2). The draft
data extraction tool will be modified
and revised as necessary during the
process of extracting data from each
included study. Modifications will be
detailed in the full scoping review
report. Any disagreements that arise
between the reviewers will be resolved
through discussion, or with a third
reviewer. Authors of papers will be
contacted to request missing or
additional data, where required.

F. Data Presentation

The extracted data will be presented
in diagrammatic or tabular form in a
manner that aligns with the objective
of this scoping review. A narrative
summary will accompany the tabulated
and/or charted results and will describe
how the results relate to the reviews
objective and question/s.
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Japan.

H. Conflicts of interest
The authors declare no conflict of
interest.

Appendices
1)Appendix I:
Search strategy

for PubMed,

51

CINAHL, PsycINFO, Acdemic Search
Premier, Web of Science, and CiNii
Articles

#1: practice OR education OR training
OR workshop

#2: disaster OR natural disaster OR
emergency

#3: competency OR capability

#4 nursing OR public health personnel
#5: #1 AND #2 AND #3AND #4

2)Appendix I1:
Data extraction instrument
Author(s)
Year of publication
Origin/country of origin
Aims/purpose
Study population
Framework/Theory
Methodology/method(s)
Evaluation method(s)

Outcome(s)
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CDC IT

1) Ablah E.,Weist E.M., McElligott

J.E.,et al.: Public health
preparedness and response
competency model methodology.
American journal of disaster
medicine, 8(1),49-56,2013.
DOI1:10.5055/ajdm.2013.0110

2) Gebbie K.M.,Weist E.M., McElligott



J.E. et al.: Implication of Management Practice,19(3),224-

Preparedness and Response Core 230,2013.
Competencies for Public DOI:10.1097/PHH.Ob013e318254cc7
Health.Journal of Public Health 2
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CDC Center of Disease Control and prevention
1.
CDC Learning Connection
https://www.cdc.gov/Learning/
CDC

- Continuing Education https://www.cdc.gov/learning/continuing-education/index.html

- CDC Laboratory training https://www.cdc.gov/labtraining/index.html

- CDC TRAIN https://www.train.org/cdctrain/welcome
CDC

TRAIN Learning network CDC

- TCEOQO; Training and Continuing Education Online
https://tceols.cdc.gov/

CDC

- Public Health Education and Training Department

https://www.cdc.gov/trainingdevelopment/index.html

- Develop Training https://www.cdc.gov/trainingdevelopment/develop _training.html

- E learning Design https://www.cdc.gov/trainingdevelopment/e-learning-design/index.html

E-learning

CDC'’s E-Learning Essentials — A guide for creating quality electronic learning - , 2013

https://www.cdc.gov/trainingdevelopment/pdf/ElrngEsstls.pdf
Quick-Learn Design toolkit , 2014
https://www.cdc.gov/trainingdevelopment/pdf/eqldt.pdf

Quality E learning check List

https://www.cdc.gov/trainingdevelopment/pdf/quality elearning checklist 508.pdf

- develop classroom
How to Captivate and Motivate Adult Learners, 2018
https://www.cdc.gov/trainingdevelopment/pdf/AdultLearningGuide 508.pdf

- Ensure Quality
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CDC standard,

CDC QUALITY TRAINING STANDARDS, Setting the Bar for Training Excellence, 2018
https://www.cdc.gov/trainingdevelopment/standards/pdfs/CDC-Quality-Training-Standards-

508c.pdf
CDC QUALITY TRAINING STANDARDS, Training Developer Checklist, 2018

https://www.cdc.gov/trainingdevelopment/standards/pdfs/QATrainingChecklist 508.pdf

- Make connection

- CDC E-learning Institute https://www.cdc.gov/elearninginstitute/
6 e-learning Public Health Federation

- Training resources
https://www.cdc.gov/learning/training-resources/index.html

- Emergency preparedness and Response Training and Education

Center for preparedness and Response - 2. PERLC

Health Studies - 3
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2
Center for Preparedness and Response https://www.cdc.gov/cpr/index.htm
2001

The CDC Emergency Operations Center (EOC) can be activated in response to natural or

manmade disasters, disease outbreaks, and other public health emergencies. Since its inception in
September 2001, the EOC has responded to more than 62 public health threats, including hurricanes,
foodborne disease outbreaks, the 2009 H1N1 influenza pandemic, and the Haiti cholera outbreak.

- Education and Training Resource

https://www.cdc.gov/cpr/training.htm

- Preparedness and Emergency Response Learning Center (PERLC)
https://www.cdc.gov/cpr/peric.htm

14 - Johns Hopkins,
Harvard, Colombia 2010
PERLC PDF
* . , , 2012, P280 * ”
CDC PERLC

- Prepare Your Health
- Personal Health Preparedness
- Practical Skill

https://www.cdc.gov/cpr/prepareyourhealth/PracticalSkills.htm

- Publication and Resources
https://www.cdc.gov/cpr/resources.htm
2018 READY WRIGLEY Books
20

https://www.cdc.gov/cpr/readywrigley/books.htm
2011
Identifying Vulnerable Older Adults and Legal Potions for Increasing Their Protection during

All-Hazards Emergencies, 2012

https://www.cdc.gov/cpr/documents/aging.pdf

Department of Health and Human Service
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Emergency Preparedness and Response https://emergency.cdc.gov/
CDC TOP Center for preparedness and response

- EPIC; Emergency Partners Information Connection https://emergency.cdc.gov/epic/index.asp
1

- Continuing Education https://femergency.cdc.gov/epic/ce.asp
- TCEOQO; Training and Continuing Education Online https://tceols.cdc.gov/
CDC Learning Connection TCEO On line

CERC,; Crisis + Emergency Risk Communication
https://emergency.cdc.gov/cerc/index.asp

Core modules PDF On Line
Training https://emergency.cdc.gov/cerc/training/index.asp

—Webinar https://emergency.cdc.gov/cercl/training/archives.asp
PDF On Line PDF =
Introduction to CERC

https://emergency.cdc.gov/cerc/ppt/CERC _Introduction.pdf

Psychology of a Crisis
https://emergency.cdc.gov/cerc/ppt/CERC Psychology of a Crisis.pdf

Messages and Audiences
https://emergency.cdc.gov/cerc/ppt/CERC Messages and Audiences.pdf

Community Engagement
https://emergency.cdc.gov/cerc/ppt/ CERC CommunityEngagement.pdf

Crisis Communication Plans
https://emergency.cdc.gov/cerc/ppt/CERC Crisis Communication Plans.pdf

The Role of Spokespersons
https://emergency.cdc.gov/cerc/ppt/CERC Spokesperson.pdf

Working with the Media and Social Media
https://emergency.cdc.gov/cerc/ppt/CERC Working with the Media.pdf
CERC wallet card
https://emergency.cdc.gov/cerc/resources/pdf/cerc_wallet-card english.pdf

- CERC On Line Training
https://emergency.cdc.gov/cerc/training/basic/index.asp

- Continuing Education https://emergency.cdc.gov/cerc/ce.asp
TCEO
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3

Health Studies ; National Center for Environmental Health’s Health Studies
https://www.cdc.gov/nceh/hsb/

(About the Program)
CDC

The National Center for Environmental Health’s Health Studies (HS) at the Centers for Disease
Control and Prevention (CDC) is the response branch for the Center. HS conducts rapid epidemiologic
investigations in response to outbreaks that are believed to have environmental causes and responds to
natural and technologic disasters. HS also conducts extended research studies to more accurately define
the relation between human health and environmental exposures. When requested, HS provides
technical assistance and expertise to state or local public health agencies that evaluate the health of
populations and the environment in which they live. Recommendations based on the results of HS's work
have been incorporated into public health strategies to prevent or reduce harmful environmental

exposures

Health Studies CDC

Health Studies

CASPER( )

Preparedness and Response of Public Health Disaster
https://www.cdc.gov/nceh/hsb/disaster/default.htm

- Disaster Preparedness and Response
https://www.cdc.gov/nceh/hsb/disaster/training.htm
Health Studies

- Disaster Epidemiology

https://www.cdc.gov/nceh/hsb/disaster/training.htm

- CASPER ; Community Assessment for Public Health Emergency Response
https://www.cdc.gov/nceh/hsb/disaster/casper/default.htm

PDF
Community Assessment for Public Health Emergency Response (CASPER) Toolkit
https://www.cdc.gov/nceh/hsb/disaster/casper/docs/cleared casper toolkit.pdf
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On Line ; (https://www.cdc.gov/nceh/hsb/disaster/CASPER elearning/)
CDC
Epidemiology
2012 PDF
Disaster Preparedness and Response Training

https://www.cdc.gov/nceh/hsb/disaster/Participant \Workbook.pdf

https://www.cdc.gov/nceh/hsb/disaster/Facilitator Guide.pdf
Participant Workbook, Facilitator’'s Guide, 2014
CASPER( )

CASPER  American Red Cross
PDF CASPER CASPER

IT
- Disaster training and response
https://www.cdc.gov/nceh/hsb/disaster/training.htm

Planning for an Emergency: Strategy for identifying and Engaging at A-Risk Groups
https://www.cdc.gov/nceh/hsb/disaster/atriskguidance.pdf
CASPER

Natural Disasters and Severe Weather

https://www.cdc.gov/disasters/surveillance/

CASPER TOP NOTE
2008

- CASPER
- Shelter Assessment Tool

2008
https://emergency.cdc.gov/shelterassessment/pdf/shelter-tool-form.pdf

https://emergency.cdc.gov/shelterassessment/pdf/shelter-tool-instruction-sheet.pdf
Word

- Mortality Surveillance, Morbidity Surveillance
PDF, Word
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Finding

CDC On line Conference
On Line Training CDC Training & Education Emergency Preparedness
and Response  EPIC TCEO PDF
On Line Training
On Line Training TCEO IT
CDC
PERLC 2010
14
Prepare Your Health -CDC
2014
Health Studies CDC
2014 Disaster Preparedness and Response Training
3 Health
Studies
CASPER
American Red Cross
Health Studies CASPER WHO 1970 EPI
2012
On Line

Disaster Preparedness and Response Training CASPER

CDC CDC

American Red Cross
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PERLC

CDC

On Line PDF

Web

Disaster Preparedness and Response Training
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3
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175 132
3
81
90% 16
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100
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4)

,V01.03,35-42,2018.
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a)

b)

130

130
131

130

92.3 %

93.1%
93.1%

88.5 %

130
130
131
130
131
131
131

130

83.1%
76.2 %
90.1 %
80.0 %
90.1 %
86.3 %
88.5 %

86.2 %

a)

b)

131
131

87.8 %
83.2 %

131
130
131
131

86.3 %
79.2 %
95.4 %
83.2 %

10

a)

b)

132
131
131

131
131

87.9%
80.2 %
80.9 %

85.5 %
59.5 %

129
132
130
131

81.4 %
87.9 %
79.2 %
84.0 %
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a)

132

132

131

85.6 %

87.9%

71.8%

131
130
131
131
131
130

81.7%
83.1%
76.3 %
86.3 %
77.1%
77.7 %

12

a)

132
131
130
130

84.1%
74.8 %
90.8 %
82.3 %

127
128
123

83.5%
84.4 %
74.0 %

13

a)

132
130

88.6 %
85.4 %

130
132
130

92.3%
88.6 %
76.9 %

14

a)

131

131

131
131

80.9 %

90.8 %

77.1%
62.6 %
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130

83.1%
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15

a)

b)

132
132
130

90.2 %
87.1%
73.1%

132
132
132

87.9%
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87.9 %

16

a)

b)
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131
131

71.0%
71.8 %
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131
131
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a)

b)
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129
129
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83.7 %
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87.6 %

129
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128
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129

89.9 %
84.5%
86.7 %
82.2%
84.5 %
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a)

b)
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130

129

87.7 %
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78.3 %
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130
130
130
129

83.8 %
81.5%
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130
129
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64.6 %
83.1%
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77.5%

130
130
130
130

75.4 %
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77.7%

20

a)

b)

130

130
130
130

79.2 %

63.8 %
71.5%

87.7 %

130
130
130

7.7 %
70.8 %
80.0 %

21

a)

b)

130
130

83.8 %
72.3 %

131
130

80.2 %
69.2 %

22

a)

132
131

90.9 %
88.5 %

131
127

88.5 %
72.4%
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23

b)

130

130
130

81.5%

68.5 %
70.0 %

130
130

72.3%
71.5%

24

b)

130
129

130

80.8 %
74.4 %

70.8 %

127
131

64.6 %
68.7 %

25

b)

129
129
129

129

74.4 %
70.5 %
70.5 %

77.5%

128

68.8 %

26

b)

132
132
132

86.4 %
85.6 %
87.1 %

131
131

80.9 %
79.4 %

27

b)

132
132
132

82.6 %
87.9%
86.4 %

132
132
132

89.4 %
86.4 %
90.2 %

89



6 132

a %

b) 80% 90% 70 79.9 51 69.9 51

c) 2

-1
a) b) a) b) a) b) a) b) a) b)
132 90.2% 64 89.1% 10 100.0% 43 86.0% 15 100.0%
131 94.7% 64 95.3% 9 100.0 % 43 93.0% 15 93.3%
130 89.2% 63 90.5% 10 90.0% 43 86.0% 14 92.9%
131 92.4% 63 90.5% 10 100.0 % 43 93.0% 15 93.3%
131 42.4% 63 48.4% 10 30.0% 43 32.6% 15 53.3%
130 91.5% 63 92.1% 10 100.0 % 43 90.7 % 14 85.7%
130 88.5% 62 91.9% 10 70.0% 43 90.7% 15 80.0%
131 96.2% 63  95.2% 10 100.0 % 43 97.7% 15 933%
131 93.9% 63 90.5% 10 100.0 % 43 97.7% 15 93.3%
-1
2 a) b) a) b) a) b) a) b) a) b)

131 95.4% 64 922 % 10 100.0 % 42 97.6% 15 100.0 %
132 96.2% 64 93.8% 10 100.0% 43 97.7% 15 100.0%
132 95.5% 64 95.3% 10 100.0% 43 93.0% 15 100.0%
132 96.2% 64 95.3% 10 100.0% 43 97.7% 15 93.3%
132 93.9% 64 95.3% 10 100.0% 43 88.4% 15 100.0%
132 85.6% 64  90.6% 10 90.0% 43 81.4% 15 73.3%

90



-1
3 ) b) D) b) ) b) ) b) ) b)
132 90.9% 64 89.1% 10 90.0% 43 93.0% 15 93.3%
132 87.1%4 64 84.4% 10 90.0% 43 88.4% 15 9334%
132 9174 64 93.8% 10 90.0% 43 90.7% 15 86.7%
130 81.5% 63 76.2% 10 90.0% 42 85.7% 15 86.74
132 84.8 4 64 84.4% 10 70.0% 43 90.7% 15 80.0%

91



-2
4 a) b) a) b) a) b) a) b) a) b)
132 93.9% 64 89.1% 10 100.0% 43 97.7% 15 100.0 %
132 90.2% 64 84.4% 10 100.0% 43 95.3% 15 93.3%
132 65.2% 64 71.9% 10 70.0% 43  55.8% 15  60.0%
130 915% 63 92.1% 10 90.0% 42 90.5% 15 933%
130 83.8% 63 84.1% 10 100.0 % 42 78.6% 15 86.7%
130 85.4% 63 87.3% 10 80.0% 42  83.3% 15  86.7%
-3
5 a) b) a) b) a) b) a) b) a) b)
132 92.4% 64 875% 10 100.0 % 43 95.3% 15 100.0 %
132 91.7% 64 85.9% 10 90.0% 43 97.7% 15 100.0 %
132 69.7% 64 68.8% 10 80.0% 43  67.4% 15 733%
132 87.1% 64 82.8% 10  90.0% 43  88.4% 15 100.0 %
132 87.1% 64 85.9% 10 80.0% 43 88.4% 15 93.3%
129  845% 63 87.3% 10 90.0% 41 80.5% 15  80.0%
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-4
6 o) b) D) b) ) b) 3 b) B b)
131 916% 64 8594 10 100.0% 42 97.6% 15 93.3%
130 86.2% 64 81.3% 10 100.0 % 4 95.1% 15 73.3%
130 73.8% 64 70.34 10 70.0% 4 7564 15 86.7%
130 86.9% 64 84.4% 10 90.0% 4 90.2% 15 86.7%
130 87.7% 64 89.1% 10 100.0 % 4 82.9% 15 86.7%
130 88.5% 64 85.9% 10 90.0% 4 90.2% 15 93.3%
130 63.1% 64 62.5% 10 60.0% 4 707% 15 46.7%
130 90.0% 64 89.1% 10 80.0% 4 90.2% 15 100.0 %
130 84.6% 64 82.8% 10 90.0% 41 85.4% 15 86.7%
-5
7 a b) D) b) D) b) a b) 2 b)
131 87.0% 64 8134 10 90.0% 42 929% 15 93.3%
130 86.2% 64 79.7% 10 90.0% 4 92.7% 15 93.3%
126 84.1% 62 82.3% 9 66.7% 40 875% 15 93.3%
129 78.3% 63 77.8% 9 7784 42 81.0% 15 73.3%
130 83.8% 64 81.3% 10 90.0% 4 82.9% 15 93.3%
130 82.3% 64 8134 10 70.0% 4 829% 15 93.3%
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-1.
8 a) h) a) b) a) b) a) b) a) b)
130 92.3% 64 92.2% 10 100.0 % 42 90.5% 14 929%
130 93.1% 64 90.6% 10 100.0 % 42 929% 14 100.0 %
131 93.1% 64  92.2% 10 100.0 % 42 90.5% 15 100.0 %
130 88.5% 64 89.1% 10 90.0% 41 85.4% 15 933%
130 83.1% 64 84.4% 10 80.0% 41  80.5% 15 86.7%
130 76.2% 64 84.4% 9 66.7% 42 T71.4% 15 60.0%
131 90.1% 64 90.6% 10 100.0 % 42 88.1% 15 86.7%
130  80.0% 64 82.8% 9 77.8% 42 81.0% 15 66.7%
131 90.1% 64 89.1% 10 100.0 % 42 90.5% 15 86.7%
131 86.3% 64 84.4% 10 100.0 % 42 85.7% 15 86.7%
131 88.5% 63 90.5% 10 100.0 % 43 86.0% 15 80.0%
130 86.2% 64 87.5% 9 889% 42 85.7% 15 80.0%

94



-2
9 a) h) a) h) a) b) a) b) a) b)
131 87.8% 64  92.2% 10 90.0% 42 83.3% 15 80.0%
131  83.2% 64 87.5% 10 70.0% 42 81.0% 15  80.0%
131 86.3% 64 90.6% 10 90.0% 42 81.0% 15 80.0%
130 79.2% 64 84.4% 9 889% 42 73.8% 15 66.7%
131 95.4% 64 96.9% 10 90.0% 42 92.9% 15 100.0 %
131 83.2% 64  859% 10 80.0% 42 78.6% 15  86.7%
-3
10 3 b) 3 b) 9 b) 9 b) 9 b)
132 88.5% 64 87.3% 10 100.0 % 43 86.0% 15 93.3%
131 80.2% 64 81.3% 10 80.0% 42 78.6% 15 80.0%
131 80.9% 64 859% 10 70.0% 42 76.2% 15 80.0%
131 85.5% 63 84.1% 10 80.0% 43 88.4% 15 86.7%
131 59.5% 64  60.9% 10 60.0% 42 54.8% 15 66.7%
129 814% 62 88.7% 10 80.0% 42 76.2% 15 66.7%
132 87.9% 64 84.4% 10 90.0% 43 88.4% 15 100.0 %
130 79.2% 64 78.1% 10 90.0% 41 73.2% 15 93.3%
131 84.0% 63  87.3% 10 100.0 % 43 76.7% 15  80.0%
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-4
11 3 b) 3 b) 0 b) 3 b) B b)

132 8564 64 79.7% 10 100.0 % 43 90.7% 15 86.7%

132 87.9% 64 81.3% 10 100.0 % 43 93.0% 15 9334

131 71.8% 64 79.7% 10 60.0% 42 64.3% 15 66.7%

131 8174 64 79.7% 10 80.0% 42 857k 15 80.0%

130 83.1% 63 79.4% 10 80.0% 42 8.1k 15 86.7%

131 76.3% 64 75.0% 10 80.0% 42 76.2% 15 80.0%

131 86.3% 64 89.1% 10 90.0% 42 81.0% 15 86.7%

131 77.1% 64  81.3% 10 80.0% 42 66.7% 15 86.7%

130 77.7% 64 75.0% 10 70.0% 41 80.5% 15 86.7%

-5

12 3 b) 3 b) 0 b) 3 b) B b)

132 84.1% 64 875% 10 90.0% 43 76.7% 15 86.7%

131 74.8% 64 82.8% 10 70.0% 42 66.7% 15 66.7%

130 90.8% 64 95.3% 10 100.0 % 41 829% 15 86.7%

130 82.3% 64  89.1% 10 90.0% 4 73.2% 15 73.3%

127 8354 63 825% 10 80.0% 40 8254 14 92.9%

128 84.4% 63 87.3% 10 80.0% 4 8054 14 85.7%

123 74.0% 59 79.7% 10 60.0% 40 70.0% 14 714%
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-6
13 a) b) a) b) a) b) a) b) a) b)
132 88.6% 64 89.1% 10 100.0 % 43  86.0% 15 86.7%
130 85.4% 63 88.9% 10 90.0% 42  83.3% 15 73.3%
130 92.3% 64  95.3% 10 90.0% 41 85.4% 15 100.0 %
132 88.6% 64 87.5% 10 100.0 % 43  86.0% 15 93.3%
130 76.9% 64 82.8% 10 70.0% 41 68.3% 15 80.0%
-7
14 a) b) a) b) a) b) a) h) a) b)
131 80.9% 64 85.9% 10 60.0% 42 78.6% 15 80.0%
131 90.8% 64  92.2% 10 100.0 % 42  85.7% 15 93.3%
131 77.1% 64  79.7% 10 70.0% 42 714% 15 86.7%
131 62.6% 64 64.1% 10 70.0% 42  57.1% 15 66.7%
130 83.1% 64 87.5% 10 90.0% 41 75.6% 15 80.0%
130 75.4% 64 76.6% 10 90.0% 41 70.7% 15 73.3%
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-8
15 a) b) a) b) a) b) a) h) a) h)
132 90.2% 64 87.5% 10 100.0 % 43 93.0% 15 86.7%
132 87.1% 64 859% 10 90.0% 43  88.4% 15 86.7%
130 73.1% 64 750% 10 60.0% 41 73.2% 15 733%
132 87.9% 64 875% 10 90.0% 43  88.4% 15 86.7%
132 89.4% 64 89.1% 10  90.0% 43 90.7 % 15 86.7%
132 87.9% 64 89.1% 10 80.0% 43 86.0% 15 93.3%
-1
16 a) b) a) b) a) h) a) b) a) b)
131 71.0% 64 719% 10 70.0% 42  71.4% 15 66.7%
131 71.8% 64 78.1% 10 70.0% 42  619% 15 733%
131 75.6% 64 76.6% 10 70.0% 42  714% 15 86.7%
131 69.5% 64 719% 10 70.0% 42  64.3% 15 733%
131 725% 64 734% 10 90.0% 42  64.3% 15 80.0%
131 68.7% 64 734% 10 70.0% 42  619% 15 66.7%
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-2
17 9 b) 9 b) G b) 9 b) 9 b)
132 86.4% 64 82.8% 10 90.0% 43 90.7% 15 86.7%
129 85.3% 64 90.6% 10 80.0% 40 80.0% 15 80.0%
129 83.7% 64 87.5% 10 90.0% 40 75.0% 15 86.7%
129 87.6% 64 89.1% 10 90.0% 40 875% 15 80.0%
129 87.6% 64 90.6% 10 100.0% 40 825% 15 80.0%
129 89.9% 64 92.2% 10 90.0% 40 85.0% 15 933%
129 845% 64 87.5% 10 70.0% 40 825% 15 86.7%
128 86.7% 63 87.3% 10 70.0% 40 90.0% 15 86.7%
129 82.2% 64 79.7% 10 80.0% 40 80.0% 15 100.0 %
129  845% 64 82.8% 10 90.0% 40 825% 15 93.3%
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-3
18 a) b) a) b) a) )} a) b) a) b)
130 87.7% 64 89.1% 10 80.0% 41  87.8% 15 86.7%
130 83.8% 64 82.8% 10 80.0% 41 87.8% 15 80.0%
129 78.3% 64 85.9% 10 80.0% 40 725% 15 60.0%
130 83.8% 64 79.7% 10 80.0% 41 92.7% 15 80.0%
130 815% 64 82.8% 10 90.0% 41  80.5% 15 733%
130 86.9% 64 93.8% 10 80.0% 41 78.0% 15 86.7%
130 754% 64 73.4% 10 60.0% 41 78.0% 15 86.7%
129  88.4% 63 85.7% 10 80.0% 41 92.7% 15 93.3%
-4
19 a) b) a) b) a) h) a) b) a) b)
130 76.2% 64 79.7% 10 80.0% 41  68.3% 15 80.0%
130 64.6% 64 67.2% 10 50.0% 41  61.0% 15 73.3%
130 83.1% 64 85.9% 10 90.0% 41 73.2% 15 93.3%
130 82.3% 64 81.3% 10 80.0% 41  80.5% 15 93.3%
129 775% 64 76.6% 10 70.0% 41 75.6% 14 92.9%
130 754% 64 71.9% 10 90.0% 41 75.6% 15 80.0%
130 83.8% 64 82.8% 10 100.0 % 41 78.0% 15 93.3%
130 80.0% 64 81.3% 10 80.0% 41  75.6% 15 86.7%
130 77.7% 64 78.1% 10 90.0% 41 68.3% 15 93.3%
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-1
20 a) b) a) b) a) b) a) b) a) b)
130 79.2% 64 76.6% 10 80.0% 41 78.0% 15 93.3%
130  63.8% 64 60.9% 10 60.0% 41  63.4% 15 80.0%
130 715% 64 65.6% 10 80.0% 41  73.2% 15 86.7%
130 87.7% 64 859% 10 100.0 % 41  82.9% 15 100.0 %
130 77.7% 64 73.4% 10 70.0% 41  80.5% 15 93.3%
130  70.8% 64 67.2% 10 70.0% 41  73.2% 15 80.0%
130  80.0% 64 81.3% 10 80.0% 41 73.2% 15 93.3%
-1
21 a) b) a) b) a) b) a) b) a) b)
130  83.8% 64 84.4% 10 80.0% 41 80.5% 15 93.3%
130 72.3% 64 719% 10 70.0% 41  68.3% 15 86.7%
131 80.2% 64 75.0% 10 80.0% 42  81.0% 15 100.0 %
130 69.2% 64 64.1% 10 70.0% 41  70.7% 15 86.7%
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-2
22 a) b) a) b) a) b) a) b) a) b)
132 90.9% 64 87.5% 10 80.0% 43 953 % 15 100.0 %
131 88.5% 64 82.8% 10 90.0% 42 92.9% 15 100.0 %
131 88.5% 64 84.4% 10 90.0% 42 90.5% 15 100.0 %
127 72.4% 62 71.0% 10 90.0% 40 70.0% 15 73.3%
-2
23 a) b) a) b) a) b) a) b) a) b)
130 815% 64 76.6% 10 90.0% 41 80.5% 15 100.0 %
130 68.5% 64 65.6% 10 70.0% 41  68.3% 15 80.0%
130 70.0% 64 70.3% 10 70.0% 41  65.9% 15 80.0%
130 72.3% 64 70.3% 10 80.0% 41 68.3% 15 86.7%
130 715% 64 71.9% 10 60.0% 41  68.3% 15 86.7%
-3
24 a) b) a) b) a) b) a) b) a) b)
130 80.8% 64 78.1% 10 80.0% 41  80.5% 15 93.3%
129 744 % 63 71.4% 10 80.0% 41 75.6% 15 80.0%
130  70.8% 64 75.0% 10 70.0% 41  61.0% 15 80.0%
127  64.6% 63 57.1% 10 70.0% 40 70.0% 14 78.6%
131 68.7% 63 68.3% 10 40.0% 43 69.8% 15 86.7%
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-3
25 a) b) a) b) a) b) a) b) a) b)
129 74.4% 64 719% 10 90.0% 40 725% 15 80.0%
129  70.5% 64 70.3% 10 90.0% 40 65.0% 15 73.3%
129  70.5% 64 70.3% 10 70.0% 40 70.0% 15 73.3%
129  775% 64 75.0% 10 90.0% 40 70.0% 15 100.0%
128 68.8% 63 65.1% 10 70.0% 40 70.0% 15 80.0%
-4
26 a) b) a) b) a) b) a) b) a) b)
132 86.4% 64 84.4% 10 90.0% 43 86.0% 15 93.3%
132 85.6% 64 81.3% 10 90.0% 43  88.4% 15 93.3%
132 87.1% 64 84.4% 10 80.0% 43 90.7% 15 93.3%
131  80.9% 64 79.7% 10 80.0% 42  81.0% 15 86.7%
131 79.4% 64 78.1% 10 70.0% 42  83.3% 15 80.0%
-5
27 a) b) a) b) a) b) a) b) a) b)
132 82.6% 64 81.3% 10 90.0% 43  81.4% 15 86.7%
132 87.9% 64 89.1% 10 90.0% 43  88.4% 15 80.0%
132 86.4% 64 89.1% 10 90.0% 43 83.7% 15 80.0%
132 89.4% 64 92.2% 10 90.0% 43  88.4% 15 80.0%
132 86.4% 64 875% 10 90.0% 43 86.0% 15 80.0%
132 90.2% 64 90.6% 10 100.0 % 43 90.7% 15 80.0%

103



104



11

30

31

51

40

30
30
30

105




28
40

75.0
30.5

IC

50

15

51

11

39

106

37.5

27.5

25 62.5

81.8
90.9

20

11

50.0

50
10



107



1T
7.
T

108



K DHEAT

109

@
” “
”
”
”
1
”
“
”
1
”
“



110



10.
.10

”

111

11.

A1



DHEAT s

DHEAT

DHEAT
28

DHEAT

DHEAT

112



113

24
25

30

19
20



20

0320 1

77

505. 31

2008. 3
DHEAT
30

31 3

19

30

114



(n=51)

hE-E

A2 153

o

F1.FTER!

29.4

35.1

26.2

29.7

30.5

30.5

25

25
(A, F*)

20

20

11
10

21

10

11

12

15

15

NA

60

50

16

30

39

40

21

40

11
51

EN

X

115



116




117




DHEAT

118




119




LAN

120




121




122




10

123




124




125




126




11

20

127




128




DHEAT

129




130




OB

600

OB

131




132




DHEAT

133




134




135




136




137




138




139




24

140




DHEAT?

LAN

141




142




143




144




DHEAT

145




146




DHEAT

DHEAT

147




10.

PHN

148




10

149




11.

150




11

151




30

30

37

32

58.7

23

152




30 7
63
30 7
DHEAT
13
8
6
6
31 2

30-82

37 58.7 23
6 8
30 7 35
10
32 5
50 61.1 40 27.8
40.5
24.3 21.6
54.5
87.9
15.2
91.9
72.2
64.9
100
94.6
94.6
94.6
91.9
81.1
69.4
67.6

153



83.3
100
80.6
61.1

61.1
52.8 47.2

5

DHEAT

67.6

62.2

64.9

54.1
54.1

10

11

12

154



13

14
20
15
72.2
66.7
63.9
PDCA 50.0
16
21
PDCA
17
PDCA
18 PDCA

155

19

PDCA

PDCA

PDCA



22

23

24

156

25

26

27



PDCA

157



158
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2)
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37 100.0% 35 100.0% 10 100.0% 8f  100.0%

23 62.2% 22 62.9% 9 90.0% 8,  100.0%

6.1 6 16.2% 6 17.1% 0 0.0% 0f 0.0%
8 21.6% 7 20.0% 1 10.0% 0f 0.0%

32 86.5% 30 85.7% 10 100.0% 8/  100.0%

6.2 0 0.0% 0f 0.0% 0 0.0% o o0y
] [ s wess| s wam|  of oo o o004

8 21.6% 8 22.9% 1 10.0% 1] 12.5%

""""""""""""""""" 15|  a05% 14| 4004  4i 400w 3. 3754

s@ T ol 2438 8| 220 2f 2000 1, 1254
1 2.7% 1 2.9% 0 0.0% 0} 0.0%

4 10.8% 4 11.4% 3 30.0% 3 37.5%

20 0 0.0% 0 0.0% 0 0.0% 0! 0.0%

30 3 8.3% 3 8.8% 1 10.0% 1 12.5%

6.4 40 10 27.8% 10 29.4% 3 30.0% 3 37.5%
50 22 61.1% 20 58.8% 5 50.0% 3 37.5%

60 1 2.8% 1 2.9% 1 10.0% 1} 12.5%

6.5 18 54.5% 16 51.6% 7 70.0% 5 62.5%
15 45.5% 15 48.4% 3 30.0% 3! 37.5%

6.(6) 29 87.9% 28 90.3% 8 80.0% 71 87.5%
4 12.1% 3 9.7% 2 20.0% 1] 12.5%

6.(7) 5 15.2% 5 16.1% 1 10.0% 1 12.5%
28 84.8% 26 83.9% 9 90.0% 71 87.5%
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37 34 3 35 33 2 10 1 91.9% 8.1% 94.3% 5.7% 90.0% 10.0%
36 26 10 34 26 8 10 4 72.2% 27.8% 76.5% 23.5% 60.0% 40.0%
37 0 37 35 0 35 10 10 0.0%{ 100.0% 0.0%! 100.0% 0.0%; 100.0%
37 3 34 35 3 32 10 10 8.1% 91.9% 8.6% 91.4% 0.0%; 100.0%
37 2 35 35 2 33 10 10 5.4% 94.6% 5.7% 94.3% 0.0%! 100.0%
37 2 35 35 2 33 10 10 5.4% 94.6% 5.7% 94.3% 0.0%r 100.0%
37 12 25 35 12 23 10 7 32.4% 67.6% 34.3% 65.7% 30.0% 70.0%
37 2 35 35 2 33 10 10 5.4% 94.6% 5.7% 94.3% 0.0%; 100.0%
37 7 30 35 7 28 10 8 18.9% 81.1% 20.0% 80.0% 20.0% 80.0%
37 21 16 35 20 15 10 4 56.8% 43.2% 57.1% 42.9% 60.0% 40.0%
36 11 25 34 11 23 10 7 30.6% 69.4% 32.4% 67.6% 30.0% 70.0%
37 34 3 35 32 3 10 1 91.9% 8.1% 91.4% 8.6% 90.0% 10.0%
37 24 13 35 24 11 10 4 64.9% 35.1% 68.6% 31.4% 60.0% 40.0%
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i i
| i
36 30 6 34 294 5 10 3 83.3w 16.7%| 85.3%;  14.7%|  70.0%!  30.0%
i |
36 30 6 34 29 | 5 10 2 833w 16.7%| 85.3% 14.7%| 80.0%]  20.0%
i !
36 0 36 34 01 34 10 10 0.0%! 100.0% 0.0%! 100.0% 0.0%! 100.0%
36 19 17 34 18 | 16 10 4 52.8%|  47.2%| 52.9%  47.1%|  60.0%!  40.0%
i |
36 19 17 34 19 | 15 10 6| 52.8%  47.2%|  55.9%i  44.1%  40.0%;  60.0%
36 14 22 34 13 . 21 10 7 38.9% 61.1% 38.2%5 61.8%[  30.0%  70.0%
36 7 29 34 71 27 10 9| 19.4% 80.6%| 20.6% 79.4%|  10.0%  90.0%
| i
36 14 22 34 12 22 10 6 38.9%  61.1% 353%  64.7%  40.0%  60.0%
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37 16 18 3 35 15 17 3 10 43.2%( 48.6%| 8.1%] 42.9%| 48.6% 8.6%| 30.0% 70.0%| 0.0%
37 6 24 7 35 6 22 7 10 16.2%| 64.9%| 18.9%| 17.1%| 62.9%] 20.0%| 10.0% 80.0%| 10.0%
37 23 8 6 35 21 8 6 10 62.2%| 21.6%| 16.2% 60.0% 22.9% 17.1%| 80.0%| 20.0%| 0.0%
37 3 20 14 35 3 18 14 10 8.1%| 54.1%| 37.8%| 8.6%| 51.4% 40.0% 10.0%) 80.0% 10.0%
37 13 20 4 35 11 20 4 10 35.1%| 54.1%| 10.8% 31.4%| 57.1% 11.4%| 40.0%| 60.0%| 0.0%
37 25 12 0 35 23 12 0 10 67.6%| 32.4%) 0.0%] 65.7% 34.3% 0.0%| 80.0% 20.0% 0.0%
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36 26 7 34 25 6 10 72.2% 19.4%) 8.3%| 73.5%| 17.6%| 8.8%| 60.0% 40.0% 0.0%
36 23 10 34 22 9 10 63.9% 27.8%| 8.3%| 64.7%) 26.5%| 8.8%| 60.0% 40.0% 0.0%
36 24 9 34 23 8 10 66.7%| 25.0% 8.3%| 67.6%| 23.5% 8.8%| 70.0% 30.0%( 0.0%
36 21 13 34 20 12 10 58.3%| 36.1%| 5.6%| 58.8%| 35.3%[ 5.9%| 70.0% 30.0%( 0.0%
36 17 15 34 15 15 10 47.2% 41.7%) 11.1%| 44.1%| 44.1%| 11.8%| 50.0%| 50.0%| 0.0%
PDCA 36 18 15 34 18 13 10 50.0% 41.7%] 8.3%| 52.9%| 38.2%| 8.8%| 40.0% 60.0% 0.0%
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