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Note to the reader

This summary report was prepared by Rosalie Spencer and Mark Nunn, based on the reports of four 
systematic reviews conducted during November 2014 to April 2015. The systematic reviews were as 
follows: EOC plans and procedures; EOC communication technology and infrastructure; EOC minimum 
datasets and standards; and EOC training and exercises. The work of the systematic reviews and the 
development of the summary report were coordinated by World Health Organization (WHO) through its 
Public Health Emergency Operations Centre Network (EOC-NET)1.

WHO particularly acknowledges the experts and WHO staff who contributed to the four reviews  
and the development of this document.  The review team experts were (by teams): Rosalie Spencer, Tammy 
Allen, David Sellars, Ben Ryan, Gregory Banner, Brett Aimers, Peter Leggat, and Richard C. Franklin; Hui 
Zhang, Peng Du, Tao Chen, Yi Liu, Rui Yang, and Jianguo Chen; Qun Li, Daxin Ni, Hui Sun, Yan Niu, Kaiju 
Liao, Hongtao Wu, Chaonan Wang, and Yadong Wang; Panos Efstathiou, Panagiota Mandi, Ioanna Agrafa, 
Vasiliki Karyoti, and Stamatina Andreou; and Nikolay Lipskiy, Daniel Tuten, James Tyson, Jacqueline 
Burkholder, Peter Rzeszotarski and Ronald Abernathy. Dan Liu and Yuanyu Zhang contributed to the 
translation of some emergency plans and EOC data set from Chinese to English.

WHO staff and consultants who participated in the systematic reviews included: Jian Li, Paul Michael Cox, 
William Douglas, Joseph Pollack, Joel K. Myhre, Jered Markoff, Ramesh Krishnamurthy, Tomas Allen, Dan 
Liu, Zhen Xu, and (in alphabetic order) Yolanda Bayugo, David Berger, David Bradt, Ana Paula Coutinho, 
Senait Tekeste Fekadu, Caroline Fuhrer, Leonardo Hernandez Galindo, Philippe E. Gasquet, Dejan Jakovlevic, 
Sanjeev Kashyap, Cyril Molines, Susan Norris, Vason Pinyowiwat, Jukka Tapani Pukkila, Bardan Jung Rana, 
Khaled Shamseldin and Nicolas Wojnarowski. 

Recognition is given to the authors of materials that were included in the above systematic reviews. Full lists 
of references for each review are included in this summary report. 
 
Contributors to this document (the summary report) included: David Sellers, Tammy Allen, Jian Li, Ramesh 
Krishnamurthy, Eric Sergienko, Paul Michael Cox, Zhen Xu, Jered Markoff, and Stella Chungong.

WHO acknowledges the Defence Threat Reduction Agency (DTRA) of the United States of America for the 
financial support that made this work possible. 

This document was edited by Mark Nunn of Highbury Editorial and laid out by Pierre Chassany/ComStone

In an effort to provide a full overview of the information on which this summary is based, separate reference 
sections are included for each of the reviews summarised. Each of these is identical to the reference 
section in the full version of the relevant review.

If an in-text reference is used in this summary, the reader is asked to consult the reference list relevant to the 
particular review under discussion at that point in the text.

1 http://www.who.int/ihr/eoc_net/en/ 
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Summary

public health emergency operations centre (PHEOC) exists to coordinate information and 
resources in order to manage responses to public health events or emergencies. 

Emergency operations centres (EOCs) are used in a variety of emergencies, including natural 
disasters; foodborne disease outbreaks; radio-nuclear events; bioterrorism; chemical incidents; 

mass gatherings; blackouts; humanitarian emergencies; and disease outbreaks or pandemics. They are 
employed at a variety of jurisdictional levels, and range from field EOCs to local, regional, national or 
international EOCs. Effective communication and coordination within and between EOCs and response 
agencies is critical to the successful management of an emergency.

The structure and function of EOCs varies across countries and organisations; they have different capacities 
and resources, and use different staff, terminologies, procedures and tools. These variations pose significant 
challenges to the interoperability that is essential to effective coordination between EOCs and responding 
agencies.

In 2012, WHO’s Department of Global Capacities, Alert and Response (GCR) established the Public Health 
Emergency Operations Centre Network (EOC-NET)2. EOC-NET exists to support Member States as they 
strengthen their capacity for effective response to public health emergencies, in line with the requirements of 
the 2005 International Health Regulations.

EOC-NET has four working groups focussed on priority areas in public health emergency response:

1.	 The EOC Communication Technology and Infrastructure (CTI) working group, which provides 
guidance on minimum CTI requirements and assessment tools. 

2.	 The EOC Minimum Data Sets and Standards (MDSS) working group, which develops guidance on 
minimum datasets, data structure, standards and common terminologies to ensure interoperability, 
effective data collection, display and exchange of operational information.

3.	 The EOC Procedures and Plans (P&P) working group, which identifies or develops generic procedures 
and plans, and standard operating procedures (SOPs).

4.	 The EOC Training and Exercises (T&E) working group, which develops training programmes and 
exercises for EOC personnel

In December 2013, WHO conducted a systematic review of public health emergency operations centres3 , 
in collaboration with Emory University. This review documented best practices and barriers in establishing 
and using EOCs for effective responses to public health emergencies. This review has been followed by 
four more focussed reviews exploring key elements of EOCs: communication technology and infrastructure, 
minimum datasets and standards, plans and procedures, and training and exercises. The results of all five 
reviews will be used to inform the development of a series  
of guidance resources and recommendations for PHEOCs.

This report summarises the four focussed reviews.

1.1.	 Plans and procedures review

The core objective of the plans and procedures review was to identify and describe standards, regulations, 
planning frameworks, guidelines, plans and procedures related to public health emergency operations 
centres (PHEOCs). Other objectives were to identify and conduct in-depth documentation of the core 
components of PHEOCs.

The report recommends that planning frameworks for health emergencies should incorporate the following 
approaches and characteristics: risk management; all-hazards planning (plus hazard-specific planning where 
necessary); all agency approaches; prepared, resilient communities able to respond to disaster at local level; 
and a comprehensive approach incorporating risk prevention/mitigation, preparedness, detection (when 
communicable diseases are involved), response and recovery.

A

1

2 http://www.who.int/ihr/eoc_net/en/ 
3 http://www.who.int/ihr/publications/WHO_HSE_GCR_2014.1/en/
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1        Summary

The cycle of emergency planning and preparedness should include assessment of an agency’s capacity 
(resources) and capabilities (such as training and credentialing) to respond; building and maintaining the 
necessary capacities and capabilities; testing them in exercises and real events; and reporting on the 
response in after action reviews, ensuring that lessons learned are incorporated into emergency plans.

EOCs should use an incident management system that is modular, scalable and flexible; has plans and (tele)
communications that are interoperable across agencies; uses terminology that is uniform throughout the 
system; uses incident action planning and management by objectives; has a manageable span of control 
(ideally 1:5); has a clear chain of command within agencies, and unified command across agencies; has 
clearly defined information flows; and considers how scientific/technical expertise fits into the chain of 
command. 

At a minimum, EOCs should include roles responsible for command; operations; planning; logistics; 
finance/administration; intelligence; investigations; information management; communication (internal, 
inter-agency and risk communication); reporting/briefing; staff safety; and security. Depending on the type 
of emergency, public health functions – such as surveillance, data collection and analysis, epidemiology, 
laboratory, and disease control – ¬should also be included. More research is required into the best way to 
incorporate these public health functions into a traditional incident management system.

The review team investigated how the effectiveness of a PHEOC could be measured, but concluded 
that this topic also requires further research. EOC effectiveness tends to be measured using indicators 
of preparedness (e.g. is there an emergency plan, have staff been trained, etc.), rather than by the 
effectiveness of the response as demonstrated by actual outcomes (e.g. timely end to an outbreak of 
disease). 

Though indicators of preparedness are more common, there are few specific accepted benchmarks or 
response time objectives (such as time taken to activate the EOC and recruit an incident management 
team). Useful benchmarks might include time taken to identify and control the cause of an outbreak; time 
taken to issue risk communication messages; existence of predefined processes for intra- and interagency 
communication flows and approvals; availability of decision support documents; and timely development of 
incident action plans once an emergency has arisen. 

Priority topics for future research in the planning and procedures domain include how to adapt a traditional 
incident management system to include public health functions, and how best to measure the effectiveness 
of a public health emergency operations centre.

1.2.	 Training and exercises review

This review examined peer-reviewed literature, grey literature and web-based information resources to 
identify standards and best practices, describe current training programmes and exercises, and appraise 
their key components. 

The capacity and skills of PHEOC staff are a key factor for effective management of public health 
emergencies. Most existing training programmes provided by large, reputable and established organizations, 
governmental and otherwise, vary in their objectives, target audiences, modules, methods, locations 
and cost. Training is usually available for the basic EOC functions of: policy; planning; management and 
coordination; communication; event monitoring; logistics; operations; and finance/administration.

The competencies required by EOC staff to cope with the duties and increased workload in an EOC are 
usually divided into the core abilities that all public health professionals should possess (such as those 
covering planning and use of resources, confidentiality, protection of individuals, and personal safety) and 
the specific competencies necessary for specialized public health roles such as environmental health, 
epidemiology or health policy. 

Competencies are usually organized in domains. These include: policy and programme planning; model 
leadership; communication management; information management; incident management systems; safety 
and security; administrative support; informatics; public health law and ethics;  
and public health sciences (assessment and analysis).
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The curriculum requirements cover management (in categories including general, public health emergency, 
incident, surge, information and communication); EOC basics; ethics and integrity; biosurveillance; 
community resilience; countermeasures and mitigation; finance; administration;  
and IT and communications. 

Exercises are used to practice, test, evaluate and improve an agency’s preparedness plans and procedures, 
and should be considered an integral part of an organization’s overall planning cycle. Different types of 
exercises (discussion- and operations-based) may be selected based on the risk assessment profile, 
experience, and preparedness levels of the organization.  All data gathered at the evaluation phase of the 
exercise should be compiled into an after action report identifying strengths and areas for improvement. 

The literature suggests that emergency operations coordination and information sharing are the most 
prominent challenges referred to in after action reports, regardless of the incident type or the jurisdiction 
assessed.

This review concludes that future research should be directed towards standardization of the definitions 
of competencies and related terminology, as well as their categorization. This will also contribute to the 
development of a training curriculum. 

1.3.	 Minimum datasets and standards review

Operational information is required during an emergency response in order to manage response activities. 
It assists in building situational awareness, organizing resources and controlling activities. Operational 
information can be a dynamic result of an incident as it develops, or may be given as static information 
related to fixed data such as location of buildings, infrastructure, population, etc. 

Information management is a critical enabler of an EOC’s functions. Generally, information should be 
represented in commonly available formats that are easy to use, in order to ensure it can be accessed and 
easily retrieved by all stakeholders. There are, however, a multitude of information sources and formats 
in existence, meaning information on emergency response operations is often poorly shared within and 
between EOCs . The development of a minimum dataset and standards for EOCs will improve information 
management and interoperability, and allow more effective communication and coordination. 

There should be an agreed minimum data set for collecting data from emergencies. This tool could be used 
to collect the most important information for the purposes of decision-making in a public health emergency 
response.

A data dictionary with associated descriptors relating to data entry codes is also required to assist in 
differentiating between categories of information, and to assist in providing consistency in reporting.

A suggested minimum dataset has been developed as part of this project and is laid out in the conclusion. 

1.4.	 Communications technology and infrastructure review

This review looked at the current status of communications and infrastructure technology in public health 
EOCs in order to provide a practical reference for design and construction.

Sharing of information among EOCs and agencies is a crucial aspect of an effective emergency response. 
However, the diversity of EOC requirements and functions creates difficulties with interoperability, one of the 
most common CTI challenges in the PHEOC context.

The lack of unified requirements has led to heterogeneous system designs that hamper compatibility and 
prevent emergency information from being used and shared efficiently. This not only poses difficulty for 
multi-party collaboration between EOCs, response forces, and professional organisations, but also affects 
media and public understanding of emergency information.



8

The barriers to information sharing can be aggravated by the lack of a unified information platform. While 
multiple agencies are involved in emergency management, the media, general public and other groups not 
familiar with the organisational structure of an emergency response may have difficulty in finding information 
and advice.

Technological challenges hamper the provision of a comprehensive analysis of emergency situations based 
on massive amounts of information from various sources of different natures (often referred to as “big 
data”). The huge volume and diversity of data and the computational complexity involved in analysing all this 
information requires specialised hardware and software.

The report proposes a CTI framework that incorporates communication and information systems, 
infrastructure and security - all essential to the effective functioning of an EOC. Recommendations are made 
for setting up basic, general and optimal CTI systems for public health EOCs. n
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public health emergency operations centre (PHEOC) is the central location where 
responsible personnel gather to coordinate operational information and resources for 
strategic management of public health events and emergencies. It provides staff support to 
commanding officers in making decisions and coordinating responses to emergency incidents. 
It is usually a physical place where personnel can assemble and response activities can be 

managed. But the functions of an emergency operations centre (EOC) are arguably more important than 
its physical location, and in fact its basic 
functions can be undertaken by one or two 
people in routine office space if the incident 
is small and/or few resources are available 
or required. They may also be undertaken in 
a virtual space: NFPA 1600, the US Standard 
on Disaster/Emergency Management and 
Business Continuity Programmes, permits 
EOCs to be either physical or virtual.

EOCs are usually staffed by a team operating 
within an incident management system. 
The nature of this system varies, but often 
follows the US Incident Command System 
(ICS). This system has been used for at least 
30 years in fighting forest fires in the US and 
has gradually been accepted in other crisis 
management areas. It arose from an outbreak of wildfires in California in 1970; as fires crossed jurisdictions, 
it became clear that the coordination of different responding agencies was a major problem. Responders did 
not have a common language, management concepts, or communication systems. California’s fire fighting 
agencies subsequently designed a system that tried to clarify who was in charge. The resulting incident 
command system (ICS) provides a hierarchical structure intended to coordinate a network of responders 
from different organisations under a temporary hierarchical authority. While originally intended for scene 
management between responding fire-fighting units, it has since evolved into a more generic incident 
management system, with the common functional components of incident command, planning, operations, 
finance/administration and logistics. Perry notes that law enforcement agencies tend to use the term 
‘incident command systems,’ while modern fire services tend to use the term incident management system 
(IMS). There are many approaches to, and names for, IMS, but all have in common the notion of coordinating 
the actions necessary to manage disasters and emergencies.

Since terrorist attacks in the USA on September 11, 2001 and the subsequent national directives and 
guidance on the use of the National Incident Management System (NIMS), US emergency management 
agencies – including health organisations – have adopted and adapted the ICS. After looking at the world’s 
best practices, the Government of India found that the system evolved for fire-fighting in California was very 
comprehensive and also decided to adopt the ICS. Major incidents with public health impacts such as SARS 
in 2003 and the influenza pandemic of 2009, both of which involved multiple jurisdictions and responding 
agencies, have seen health agencies around the world gradually adopt an incident command system in an 
attempt to respond more effectively to public health emergencies. n
 

Since September 11, 2001, public health 
has played an increasingly large role in 
emergency response, thus expanding the 
functions of what is typically thought of  
as public health.» (3)

«

A

Introduction

2 Freedman, A.M., et al., Addressing the gap between public health emergency planning and incident response. Disaster Health, 2014. 1(1): p. 13-20.

2
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2        Introduction

2.1.	 Review questions

2.1.1.	 Plans and procedures review 

This review is focussed on the key roles and components of a PHEOC, and the frameworks, plans and 
standards that support its operation. The specific questions were:

1.	 	What are the existing national and international standards and regulations (including legislation, 
codes of practice and treaties) related to preparing for and responding to public health emergencies 
(i.e. what regulatory frameworks exist for responding to emergencies)? Do these standards specify 
the role of PHEOCs? Do they specify the core components of public health emergency (PHE) plans?

1.	 What frameworks and guidelines exist for developing plans for public health emergencies (i.e. 
planning frameworks)?

2.	 	What PHE plans exist, both general and hazard-specific? What are the core components of these 
plans? Appraise the components according to a set of predetermined criteria. 

3.	 What frameworks and guidelines exist for managing an EOC (i.e. operational/response frameworks)?
4.	 	Do EOC frameworks/guidelines/plans or SOPs address general public health emergencies,  

or are they hazard-specific, or both (e.g. do they have annexes about specific hazards)?
5.	 What usual roles do these EOC plans and procedures describe?
6.	 What core components of an EOC do these EOC frameworks describe? Include a case study. Identify 

minimum and optimal requirements for a functional EOC regarding plans and procedures.
7.	 How is the effectiveness of a PHEOC measured? 
8.	 	What are the barriers to complying with any plans and operating procedures that are activated in an 

EOC setting?
9.	 What are the gaps in research around measuring the effectiveness of a) PHE plans and b) PHEOCs?

2.1.2.	 Training and exercises review

1.	 What are the existing national and international standards and regulations related to public 
health emergencies training programmes and exercises (i.e. what regulatory frameworks exist 
for conducting training programmes and exercises)? Do these standards refer to EOC training 
programmes and exercises?

2.	 What frameworks and guidelines exist for developing and conducting PHE training programmes and  
exercises (i.e. how a curriculum is developed)? What are the key staff competencies/standards for 
competencies? What types of training activities and techniques exist? How are training activities and 
exercises evaluated?

3.	 What training and exercises exist for public health emergencies, both general and hazard-specific? 
What are the core components of these training programmes and exercises? 

4.	 What frameworks and guidelines exist for public health  EOC  training programmes and exercises ? 
5.	 What PHEOC training programmes and exercises  exist, both general and hazard-specific? What are 

the core components of these training programmes and exercises? How are they evaluated  for their 
effectiveness?

6.	 What are the gaps in research on evaluating PHE and PHEOC training programmes and exercises? 

2.1.3.	 Minimum datasets and standards review 

1.	 What operational data and information were needed for responses to public health emergencies? 
2.	 What are the common components and elements of operational information for public health 

emergency preparedness and response in existing international, regional, and national standards, 
protocols, and researches?

3.	 What are the sources of operational data/information pertaining to public health event management?
4.	 How is operational data used?
5.	 Are there any operational standards for public health emergency preparedness and response in 

existing international, regional, and national EOCs?
2.1.4.	 Communications technology and infrastructure review

1.	 	What are the existing standards, guidelines, regulations (laws) and policies at international, regional 
and national levels with respect to communications technology and infrastructure (CTI) for public 
health EOCs? What requirements are specified? 

2.	 What are the current best practices pertaining to EOC CTI?
3.	 What are the challenges/barriers associated with EOC CTI for public health response?
4.	 What frameworks can be recommended as CTI solutions for public health EOCs? What core 

components are specified?
5.	 What are the existing finance/cost-sharing models for public health EOCs? How is their performance 

measured, and how effective are these models?
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2.2.	 Overview of search strategies

Plans and procedures review: Searches were conducted of both grey and peer-reviewed literature. Grey 
literature searches focussed on: US and European CDC websites; disaster/emergency response agencies; 
NGO websites; a limited number of government websites representing each WHO region; WHO websites 
(including library databases and pages related to emergencies); standards and regulations websites; and 
grey literature websites. Peer-reviewed literature searches were undertaken on Web of Science, Medline and 
Scopus databases.

Training and exercises review: Peer-reviewed journal articles were sought from the following electronic 
databases: Medline/PubMed; the Cochrane Library; Health System Evidence; regional databases for 
biomedicine and health sciences; WHO databases; IndMED; KoreaMed; Australasian Medical Index; and 
Biomed Central. Grey literature documents were sourced from Disaster Lit; WHO’s Library Database; the 
six WHO Regional Office websites; the Grey Literature Network Service; and the Open Grey system for 
information on grey literature in Europe. Focused research was conducted on the government websites of 
select countries; regional and international standards organizations; public health and aid organizations; 
academic research institutes and associations; training sites; unpublished material relevant to review 
questions; and in-use training and exercise materials shared by the four review teams.

MDSS review: The electronic databases searched for peer-reviewed journal articles were PubMed, 
Scopus, Web of Science and ACM. Sources of grey literature included WHO; ITU; OpenGrey; CABI Global 
Health Database; POPLINE; government websites in select countries; and in-use materials shared by the 
four review teams. Standards reviewed included ASTM, NFP, ISO, USA CDC, HL7, NEMSIS and HITSP. The 
results of expert consultation at the preparation workshop for the development of WHO’s EOC framework 
held in April 2015 was included in the review.

CTI review: The electronic databases searched included Medline/PubMed, Scopus and Web of Science. 
Peer-reviewed literature was sought on CTI in EOCs, especially in the areas of communication, facility, 
software, training and exercises, and human resources and organisation. Grey literature searches included 
UN websites; select government websites; select university and NGO websites; standards and regulations 
websites; internal reports related to EOC functions and facilities; interview reports with professors; 
practices and hardware/software system developers in international organisations; industrial solutions/
reports/tests; independent reports/tests; internet/media articles; end-user surveys; documents shared by 
different review teams; and an online forum. The review also included the results of expert consultation at 
the preparatory workshop for the development of WHO’s EOC framework, held in April 2015.

2.2.1.	 Inclusion and exclusion criteria

Sources were included for assessment if they met the following inclusion criteria:
•		They were related to at least one of the review questions
•	They were produced between 2004-2014 (to ensure that information was current)
•	They were in English, or in the case of the CTI review, English or Chinese (the languages  

of the reviewers)
•	They were unpublished material relevant to review questions
•	Full text was available (accessed through WHO if necessary)
•	For the CTI team in particular: they were able to answer specific questions related to hardware, 

software and facilities.
Sources excluded:

•	Materials produced prior to 2004 (although some important sources were included)
•	Materials unrelated to any of the review questions. 

EndNote was the reference management software used.

2.3.	 Search results

The plans and procedures team selected 298 sources of information for review. Given the nature of the 
review, most were from the grey literature, with only 23 peer-reviewed articles selected.

The training and exercises team selected 262 sources for review.

The MDSS team selected 152 sources for review. This included 93 peer-reviewed sources and 59 records from 
grey literature, including standards. The team also selected 14 in-use information systems/platforms to review.

The CTI team selected 155 peer-reviewed articles and 75 records from the grey literature, including national 
and international standards.
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2.4.	 Critical appraisal and data extraction

Several appraisal tools were checked for suitability for this review, including Critical Appraisal Skills Program 
(CASP), a measurement tool to assess systematic reviews (AMSTAR), and the Centre for Evidence-based 
Medicine (CEBM) tools; but most of these appraise scientific literature and research studies, which were 
not the key focus of this review. Documents were selected for review if the source was identifiable, credible 
and authoritative; if the document was in use; and if it was generalisable to other settings. Data identifying 
the publication, setting and type of emergency were extracted, along with key findings (such as core 
components of an EOC) and any recommendations made within the source document. The training and 
exercises team also considered other criteria for selection, such as the size of population served, the type 
of intervention, the legal status of the organization (private or public entity), the type of training provider, the 
types and methods of training, and the nature of trainees. n

2        Introduction
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3.1.	 Plans and procedures review

About 200 websites were searched for relevant grey literature, and three electronic databases for peer-
reviewed literature. A total of 298 sources were selected for review; only 23 were peer-reviewed articles 
while the rest were grey literature. 

Only eight standards or regulations include information about the role of EOCs and only six specify the core 
components of a PHE plan. However, many of the regulations concerning general emergency management 
could also apply to public health, such as the standards for general EOC development and management.

3.1.1.	 Standards and legislation

This review found a wide variety of legislation, policy and standards (13, 14) relating to general emergency 
management. Many of these regulations can apply to the more specific field of public health emergencies, 
such as the standards for EOC development (15) and management (16), and for incident response. Thirty-five 
relevant standards and regulations were selected from sources found in the grey literature. Of these, eight 
included some information about the role of EOCs and six mentioned the core components of a PHE plan. 
For example:

•	ISO 22320 Societal security — Emergency management — Requirements for incident response (17) 
describes the roles of an EOC as being command and control, management of operational 
information, and cooperation and coordination. 

•	NFPA 1600: Standard on Disaster/Emergency Management and Business Continuity Programs (7) 
briefly discusses EOCs and their role in communication, coordination and incident management, but 
does not detail the roles within an EOC. The EOC’s functions are to include mitigation, preparedness, 
response, continuity and recovery activities; and the emergency response should be guided by an 
incident action plan.

•	The Emergency Management Standard (18) describes the incident management system as formalised 
and institutionalised, addressing the principles of command and basic functions of planning, 
operations, logistics, finance and administration.

•	The USCDC Public Health Preparedness Capabilities: National Standards for State & Local Planning (19) 
states that written plans should have standard operating procedures that include activation 
procedures and levels, stipulating who is authorised to activate the plan and under what 
circumstances; and procedures for recalling or assembling required incident management personnel.

•	ISO 11320 Nuclear criticality safety — Emergency preparedness and response (20) outlines managers’ 
coordination responsibilities without stipulating an incident command system.

•	The ASTM Standard Guide for Emergency Operations Centre Development (15) sets out functional 
areas that need to be accommodated within a physical emergency operations centre, while the 
ASTM Standard Guide for Emergency Operations Center (EOC) Management (16) outlines the 
processes that may be necessary for an incident management team to function effectively within 
an EOC. The latter standard notes that EOC management should be consistent with the incident 
management system used by the EOC team (such as NIMS in the US). It only mentions two specific 
EOC roles – that of Planner (who manages and develops the EOC facility, systems and procedures 
prior to activation) and the EOC coordinator (who manages the EOC during activation).  It discusses 
the need for an EOC support manual (a handbook of administrative, logistical and facility processes) 
and standard operating procedures for routine tasks in activating, operating and deactivating the 
EOC, but otherwise does not detail the roles and functions of an EOC.

There is a general sense within most legislation reviewed that the incident command system is the preferred 
mechanism for achieving the level of coordination required to respond to emergencies, with significant work 
having been published on the operation of EOCs (15),(17). Laws and directives in most countries mandate a co-
ordinated response to emergencies, including public health events, and some of them detail the mechanisms 
to be implemented (21). The US Pandemic and All Hazards Preparedness Act 2006, for instance, mandates the 
use of the National Incident Management System (NIMS) in public health preparedness and response (22). 
The United States Federal Emergency Management Agency (FEMA) mandates that federal departments and 
agencies make the adoption of NIMS by local, state, territorial and national jurisdictions a condition to receive 
federal preparedness grants and awards. The NSW Health Public Health Emergency Response Preparedness 
Minimum Standards [Australia] (23) stipulates that public health incidents must be managed in an ICS framework. 

Discussion 3
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3        Discussion

The World Health Organization’s International Health Regulations 2005 (24, 25) have prompted governments to 
establish coordination mechanisms to respond to disease outbreaks of international concern. Agencies such 
as the United States Centers for Disease Control and Prevention (CDC, through its Division of Global Health 
Protection) offer support to countries that have limited capacity for public health emergency response (26). CDC 
also provides standards for public health response planning for states and local authorities within the US (27). 
Standards are also in place internationally in an attempt to define terminology around emergency response (28).

The Core Humanitarian Standard on Quality and Accountability (29) has been developed in an attempt to drive 
quality within the humanitarian assistance community; this document outlines the principles of co-ordination 
in emergency response, such as the commitment that staff be competent and well managed. This voluntary 
standard aligns well with current best practice in emergency management.

3.1.2.	 Frameworks and guidelines for public health emergencies

Following a search of grey literature, 105 frameworks and guidelines were selected for review. As there are 
not a lot of publicly available frameworks and guidelines that relate specifically to public health emergencies, 
the final sources selected for this review also cover general emergencies and disasters. Some of the key 
themes (general or health-specific) in these frameworks and guidelines are:

General themes:
•	Most frameworks and guidelines took a similar approach to emergency management, although the 

terminology often differed. The key approaches are:
–– Risk management, which variously included risk identification, assessment or analysis, 
prioritisation, reduction (or mitigation or treatment) and monitoring

–– All-hazards approaches (or all-risks), with hazard-specific programmes underneath this umbrella,  
as required

–– Whole health (health planning and response unified in one unit) 
–– All agency approaches (or multidisciplinary/intrasectoral, and multisectoral/across agencies) 
–– Prepared or resilient communities (able to respond to disaster at a local level)
–– Comprehensive frameworks including prevention (and/or mitigation), preparedness, detection 
(when communicable diseases are involved), response (crisis management to prevent an 
emergency, consequence or impact management to mitigate effects of emergency), and recovery.

•	Emergency responses are generally based on an agency’s (or country’s) incident management 
system. Many agencies use a structure of command, control, coordination and, occasionally, 
communication. ‘Command’ is the authority to give direction vertically within an organisation, 
‘control’ is the authority over staff and assets and operates horizontally across organisations, and 
‘coordination’ is the integration of multi-agency efforts to ensure an effective response. 

•	Many frameworks include details of the incident management system (IMS) used to respond 
to emergencies, with common elements of an IMS including: modularity, scalability, flexibility, 
multidisciplinary/multiagency character, clear lines of responsibility/identified lines of authority, 
being knowledge-based, having standardised systems across agencies, interoperability of 
(tele)communications across agencies, interoperability of plans, use of common terminology, 
management by objectives, incident action planning, possessing a manageable span of control 
(ideally 1:5), possessing a chain of command within agencies, unity of command across agencies, 
and clearly defined information flows. 

•	The UK included two elements or principles which were not found elsewhere: the principle of 
‘subsidiarity,’ which means decisions are made at the lowest appropriate level, while coordination of 
the response occurs at the highest appropriate level; and the principle of ‘continuity,’ which means 
the response should be grounded in existing functions and familiar ways of working. 

•	The cycle of emergency planning and preparedness is described in various ways: it usually starts 
with risk analysis and monitoring, followed by minimum preparedness actions which are not 
risk-specific (such as establishing incident management arrangements), followed by advanced 
preparedness actions for scenarios that are identified as high risk. Risk analysis may also be 
accompanied by vulnerability analysis (of the responding agency and of local communities). 
Planning may include an assessment of an agency’s capacity (physical resources) to respond to 
an emergency, identification of competencies/capabilities required to respond, and then building 
and maintaining both capacity and capabilities. A capability assessment reviews the ability of a 
government, individual or company to address identified hazards; it should incorporate technical 
ability, financial resources, legal and institutional frameworks, and political will. 

•	Frameworks often noted the need to assign a category, level or grade to an incident, depending on 
the incident’s severity, impact, scale and/or urgency of mounting a response. This grade helps to 
determine the type of response that is required. Lower levels or grades can be handled at a local 
level in the first instance, with higher levels requiring a regional, national or international response. 
Triggers for escalating the response to a higher level need to be agreed upon by all relevant agencies. 
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•	The timing of response activities is usually determined by an emergency’s phase or stage. Different 
phases of an emergency will trigger specific actions by responding agencies. These phases usually 
start with an alert or warning phase when a threat has been identified and preparedness activity 
needs to increase. This is followed by a standby phase when the emergency is imminent and 
agencies must be fully prepared to respond. Next is the response or activation stage, then finally 
comes the stand-down phase. The terminology and number of phases varies across countries and 
agencies, but generally follows the pattern of alert, response and stand-down. 

•	Many guidelines emphasise the need for institutional or national preparedness – ensuring financial 
resources are available for preparedness and response activities, national policies are developed to 
guide or support preparedness programmes, legislation/legal powers/instruments are in place (e.g. 
quarantine protocols), and compensation policies or arrangements are established. 

•	Other key elements of planning identified in various frameworks include:
–– Management of data, knowledge and information – its collection, analysis, reporting and 
dissemination; maintaining situational awareness and a common operating picture

–– Engaging partners – establishing relations with other responding agencies, the media, and 
community leaders

–– Risk communication, including ensuring public awareness, education and engagement; early public 
warning; communication for behavioural impact, social mobilisation and health promotion; media 
liaison – all elements that help ensure a ‘prepared community’

–– Internal communication (sharing information within an agency)
–– Inter-agency communication protocols – e.g. for developing, approving and disseminating public 
messages, and for sharing sensitive information

–– Management of human resources, which can be assisted by a database of national experts, 
ensuring surge capacity, rostering and shift changes, credentialing of EOC staff and responders, 
pre-deployment training/briefing and demobilisation procedures (such as debriefing)

–– Ensuring an incident action plan is developed that is specific to the emergency
–– Methods of capturing lessons learned, not only after the event, but also during an emergency – 
documenting activities and impacts, and monitoring the progress of the response towards 
achieving set objectives and adjusting the response accordingly

–– Contingency plans or business continuity processes to ensure essential services are maintained  
(and non-essential ones scaled down)

–– Decision-making (and clearance or approval) processes that are predefined and streamlined,  
with decisions based on evidence

–– The ethical, cultural and legal implications of specific responses need to be considered
–– A continual improvement process, which might include not only regular training and exercises,  
but also annual risk, capacity and vulnerability assessments.  

•	With regard to the specifics of emergency plans, they should include elements such as objectives 
and scope, a description of the incident command system, annexes (such as SOPs and checklists), 
approval and dissemination processes, training plans, validation of the plans in exercises and 
emergency responses, and plan review, revision and maintenance. 

•	An important theme in many frameworks was the need for plans to identify how and when a response 
should be activated – ensuring early warning systems are established, defining alert thresholds or 
triggers or criteria for activation (e.g. how many cases of disease, or how widespread the damage), and 
determining who has the authority to activate the plan and/or establish an emergency operations centre.

Health-specific themes 

•		The approach to public health emergency preparedness may be considered as two–tiered: the first 
tier is about planning (exercising, evaluating and reviewing documented plans); the second tier 
is about increasing readiness (e.g. establishing stockpiles, building capacity for activities such as 
enhanced surveillance and risk communication, staff training, equipping and supplying etc.).  

•	Some countries approach public health emergency preparedness with separate programmes for specific 
hazards (such as outbreak control, or responding to the public health impact of a natural or manmade 
disaster), while others take an all-hazards approach to the management of health emergencies. 

•	An important aspect of the public health incident management system is the provision of scientific/
technical/evidence-based advice or expertise. The way scientific expertise is best incorporated into 
an incident command system has been the subject of recent discussion in the literature and is a 
theme worthy of further exploration. 

•	While the management of general emergencies often takes a prevention, preparedness, response 
and recovery approach, management of public health emergencies may be considered to have three 
key phases: a preparedness phase (establishing elements such as a rapid response team, disease 
surveillance, training, infection prevention & control, communication, and laboratory capacity);  
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a response phase (including field investigation and field response); and a monitoring and evaluation 
phase (which occurs at the  same time as phases 1 and 2 but is also ongoing). 

•	Apart from the key elements of planning noted above for general emergencies, public health 
emergency planning for epidemics needs to consider outbreak prevention and control, in particular: 
enhanced surveillance; epidemic intelligence; disease detection; case definition/diagnosis/
confirmation; alert thresholds/triggers; rapid assessment; contact tracing; treatment protocols; 
vaccine/drug stockpiles; laboratory supplies and capacity; vaccination; point of entry surveillance/
control; and any other actions to mitigate the impact on public health. 

•	Planning for public health emergencies which have an environmental health (EH) impact may need 
to consider water supply safety; faecal disposal; re-establishment of licensed premises relevant to 
public/environmental health; emergency food distribution; EH assessment of emergency shelter and 
evacuation centres; safe re-establishment of housing and communities; solid waste management; 
hazardous waste management (including for asbestos); vector and vermin control; deceased 
persons; and disposal of dead stock.

Two documents from CDC of particular relevance to this question are the Public Health Preparedness 
Capabilities: National Standards for State and Local Planning, and the Framework For the Development of 
CDC Emergency Response Plans.  

The Standards document suggests the following planning methodology:
1.	 Assess current state: organisational roles and responsibilities (who does what); resource elements 

(planning, skills & training, equipment & technology); and performance (i.e. assessing whether 
resources meet needs through exercises or real events)

2.	 Determine goals: review jurisdictional inputs (current plans, data, funding, after action reports); prioritise 
capabilities and functions (especially biosurveillance, community resilience, countermeasures & mitigation, 
incident management and information management); develop short-term (one year) and long-term 
(two to five years) goals

3.	 Develop plans: plan organisational initiatives; plan capability building/sustain activities; plan capability 
evaluations/demonstrations. 

The Framework document’s plan hierarchy has four elements: an all-hazard plan, category-based annexes, 
agent-specific appendices, and attachments. (The information in an annex or appendix should not duplicate 
information included in the higher-level plan.) The plan hierarchy, in descending order, is:

1.	 Emergency Operations Plan (EOP): broadly outlines the framework and all-hazard capabilities for 
CDC’s response to a public health emergency. Supporting the EOP are annexes, appendices, and 
attachments that provide greater detail on the type of activities performed by CDC during a response 
to specific public health emergencies. 

2.	 Annexes: these are classified according to general emergency response categories (e.g., biological, 
chemical, radiological, or natural disasters). The annexes identify the capabilities or activities that are 
specific to incidents or events occurring within that particular category, but are not applicable across 
all the response categories. 

3.	 Appendices: these provide even more focused (i.e., agent-specific or incident-specific) information 
than the annexes they support. Each appendix details the scientific and technical information, 
policies and procedures specifically related to responding to a specific threat. 

4.	 Attachments: these are documents that accompany the plan, or annexes or appendices which 
provide supplementary or reference information (e.g. disease-specific case report forms or pre-
scripted mission assignments) or which may address specific areas of importance to CDC response 
actions that affect more than one annex or appendix, but do not require development of a separate 
agency-wide plan. Examples include documents addressing issues specific to vulnerable and 
affected populations, mass casualties, emergency use authorizations, communications, mental 
health, strategic national stockpile operations, etc.

3.1.3.	 Public health emergency plans

Following a search of grey literature, 52 plans were selected for review. These include three  
types of plan:

•	Disaster management plans, which were broad, overarching plans at an international, national or 
regional level, with a public health component and an all-hazards approach (49-61)

•	General public health emergency plans, which were at a state, local or municipal level, and espoused 
an all-hazards approach (62-71). This review profiles PHE plans from the Western Pacific region, where 
plans were more accessible to the research team.

•	Hazard-specific public health emergency plans, which were also at a state, local or municipal level. These 
plans focussed on specific public health emergencies such as pandemic influenza, natural disasters, Ebola, 
heat wave, infectious disease or CBRNE incidents (72-96). Pandemic influenza plans written prior to the 2009 
pandemic were excluded to ensure currency; greater weight was given to those written after the release 
of Pandemic Influenza Risk Management: WHO Interim Guidance (2013) (97)

3        Discussion
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Format and core components 

In the plans reviewed, the content was usually divided among four different elements:
1.	 The basic plan, or main body of the plan (with elements such as introduction, concept of operations 

and emergency phases)
2.	 Functional annexes (describing the function of cells or staff in the EOC)
3.	 Hazard-specific annexes
4.	 Other appendices (with elements such as checklists, forms and templates).

This finding broadly reflects the format of emergency plans as described in FEMA’s Developing and 
maintaining emergency operations plans (98) and CDC’s Framework For the Development of CDC Emergency 
Response Plans (47). FEMA’s guideline notes that there are various formats for emergency operations plans, 
including the traditional functional format that has a basic plan, functional annexes and hazard-specific 
annexes. Apart from emergency operations plans, the FEMA guideline notes that agencies may have 
separate preparedness plans, continuity plans, recovery plans and mitigation plans. Although most of the 
plans in this review were labelled as operational/response plans, many also detailed strategies related to 
preparedness, mitigation and recovery. A small number of plans focused on prevention, primarily the general 
disaster management plans. 

In the 52 plans selected for this review, a total of 85 different components were identified and listed 
according to where they best fit within the four key elements of an emergency operations plan. Within the 
basic plan, some components were also grouped according to type of strategy – prevention/mitigation, 
preparedness, response or recovery (99). While the plans were diverse in nature and function, and their core 
components varied, there were common themes.

Common themes

It is widely accepted that PHE plans should ideally be based on overarching planning frameworks and standards 
that guide their development. From the 35 PHE standards selected for this review, only six specify the core 
components of a PHE plan. The information within these standards varies, with some standards highlighting 
a singular component of a plan, such as the importance of business continuity, records management, 
having a risk management plan or establishing trigger points for normal business to resume. Other PHE 
standards include more comprehensive guidance, such as standard operating procedures for EOCs. One 
standard, the EU Civil Protection legislation (103) clearly stipulates the core components of a PHE plan: 
information management; communications; scientific advice; liaison and command and control structures; 
preparedness of the health sector; and preparedness in all other sectors and inter-sectorally. These 
components are consistent with what was found in the PHE plans included in this review. 

FEMA’s Developing and maintaining emergency operations plans (comprehensive preparedness guide). (98) 
and CDC’s Framework For the Development of CDC Emergency Response Plans (47) suggest a range of core 
components that should be included in an emergency plan. The FEMA framework suggests that the basic 
plan should contain sections on introductory material (approvals, records of changes, distribution); purpose 
and scope of the plan, situation overview and planning assumptions; the concept of operations; assignment 
of responsibilities; command and control; information management; communication; administration and 
finance; plan development and maintenance; and authorities. Most plans incorporate these elements, 
although the terminology differs. In addition to these elements, public health emergency plans often 
incorporate prevention/mitigation, preparedness and recovery strategies within their plans, rather than in 
separate plans. Other important features in public health emergency plans include alignment with other 
plans, incident grades, activation triggers and activation authority.

Considering the complex and diverse nature of PHE plans, and acknowledging existing PHE planning 
guidelines and standards, the reviewers surmise that public health emergency plans should include the 
following core components:

•	The basic plan 
–– Introduction
–– Purpose, scope, situation overview, guiding principles, and planning assumptions
–– Concept of operations: response phases, incident levels or grades
–– Triggers and authority for EOC activation
–– Assignment of responsibilities 
–– Incident management/command system 
–– Prevention/preparedness/response/recovery components, either as separate plans or within the 
PHE plan 

–– Authorities 

•	Functional annexes 
•	Hazard-specific annexes
•	Appendices.  
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Additional recommendations:
•		Uniform terminology should be used to describe the core components of a PHE plan,  

such as concept of operations, activation or alert phases, and incident levels or grades
•	Triggers and the responsibility for activating an EOC or plan should be clearly stipulated 

in PHE plans
•	There should be a clearer distinction between a ‘functional annex,’ a ‘hazard-specific annex,’  

and ‘appendices.’ These terms were used interchangeably among the plans reviewed.

3.1.4.	 Frameworks and guidelines for EOCs

Core components 
A review of grey literature revealed that the most common (and perhaps by implication, the most important) 
roles of an EOC are command; operations; planning; logistics; finance/administration; intelligence; 
investigations; information management; communication (internal, inter-agency and risk communication); 
reporting/briefing; safety; and security. A public health EOC would need to add – depending on the 
emergency – public health functions such as disease control, environmental health and social mobilisation/
health promotion. It should be noted that a lack of consistency in terminology across agencies and plans 
makes comparing and categorising these components difficult.

Minimal and optimal requirements 
Very few documents stipulated either the minimum or optimal elements of an EOC. However,  
the ‘minimum’ elements could be inferred from similar terminology used across these documents, including 
terms such as ‘core’, ‘primary’, ‘normal’, ‘common’, ‘essential’, ‘fundamental’, ‘key’ or ‘principal’ elements. 

The minimum requirements of an EOC appear to be a command/control/coordination function; operations; 
planning; logistics; public communication/information; finance/administration/policy; and intelligence/data/
information management. No frameworks referred specifically to the optimal requirements of a public 
health EOC, although several documents reviewed for this project (1,22) mentioned that to the normal incident 
management functions could be added public health functions such as surveillance monitoring; public health 
data collection and analysis; quarantine; epidemiology; laboratory functions; and community mitigation. 

3.1.5.	 Measuring the effectiveness of EOCs

Thirty-one documents from the grey literature were found to have some reference to benchmarks, 
competencies or indicators for emergency preparedness, although no documents were found relating 
specifically to measuring the effectiveness of public health EOCs. Overall, the grey literature mostly discussed 
outputs or outcomes of EOCs rather than the impacts of their strategies or interventions, though it is arguably 
the latter that will provide a truer measure of the effectiveness of an EOC. Similarly, the peer-reviewed 
literature tended to focus on benchmarks for preparedness, rather than response. Given that public health 
emergencies are relatively rare, this is an understandable approach; but it means that what is measured is 
EOC preparedness rather than effectiveness. If the true measure of an EOC’s effectiveness is the impact it has 
(rather than the products or processes it generates) – and this is a matter for further research – then ways of 
measuring that impact are required. 

In the grey literature, CDC comes closest to measures of effectiveness with its public health preparedness 
capabilities, although the number of capabilities for measurement could arguably be expanded. In the peer-
reviewed literature, Burkle (29) discusses the impact of public health emergency response when he writes 
about measures for managing infectious disease outbreaks such as mortality and morbidity, and distribution 
of health information and resources such as staff and drugs, although he suggests no specific objectives. 
Similar measures of the effectiveness of a public health response would also be relevant to events other 
than communicable disease outbreaks, such as manmade or natural disasters. No peer-reviewed literature 
was identified that discussed measurable response time (or other) objectives in relation to public health EOCs.

Several sources discuss whether the traditional incident management system is in fact appropriate for 
managing a public health emergency. Buck, Trainor and Aguirre note (30) that ICS has been “most successful 
among firefighting organizations and less successful with law enforcement, public health, and public 
work organizations.” Ansell and Keller (31) argue that while ICS “has demonstrated its value for fire-fighting, 
there have been lingering concerns in the public health community about whether the incident command 
model is appropriate for responding to infectious disease outbreaks.” They describe how, during the 2009 
influenza pandemic, CDC adapted the traditional IMS to bring its scientific and technical expertise to the 
fore, creating functional cells or task forces based on epidemiology, community mitigation, medical care and 
countermeasures, vaccines, and state coordination. CDC’s role in an outbreak includes collecting, analysing 
and disseminating information; with a central mission of “rapid mobiliza¬tion of authoritative knowledge”; 
CDC also elevated the role of its Joint Information Centre during the pandemic. In reference to the CDC 
model, Papagiotas et al (32) argue that the traditional ICS needs to be adapted for public health events by 
incorporating public health activities. Freedman et al (3) note that ICS and EOCs are relatively new concepts 
to public health, which typically uses a more collaborative and less hierarchical approach to organising staff. 

3        Discussion
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Parker et al also note that the top-down nature of decision-making in an ICS “can conflict with the more 
consensus-based decision-making style common to public health practice” (33). And despite the use of ICS 
in fire-fighting for 30 years - and its more recent adoption by public health - Lutz and Lindell note that “there 
have been very few empirical studies of its effectiveness” (34).

The measures that were most commonly correlated to EOC effectiveness in the literature are set out in the 
Conclusion. 

3.2.	 Training and exercises review

3.2.1.	 General

According to the Education and Standards Committee of the World Association for Disaster and Emergency 
Medicine, the process of setting standards for curricula for training involves two major steps to set the context: the 
identification of target populations to receive training; and the identification of the context (environment and 
conditions) in which these populations will perform their tasks.

With that in mind a multi-year training and exercise plan should be in place for all EOCs and should integrate 
strategic, high-level priorities informed by existing assessments, strategies, and plans. A training plan should 
include the training goal, learning strategies, training prerequisites, logistics and equipment requirements, 
trainee and trainer identification, time and place of training, and details of the assessment process.

Training can either be individual, involving personal study and participation in courses, seminars and workshops; 
or organizational, involving training and single- or multi-agency exercises. Preparedness exercises and especially 
joint training exercises help familiarize EOC personnel with emergency plans, allowing different agencies to 
practice working together, and identify gaps and shortcomings in emergency planning.

A number of countries have developed an incident management system on which all personnel involved in 
emergency management and response should be trained to the level of their involvement.

3.2.2.	 Training design

Needs assessments should be conducted in order to establish the purpose of training, determine its frequency and 
content, and establish the number of participants. Training should be conducted periodically or as needed. Where no 
frequency is established, at minimum annual exercises and testing are recommended.

A key step before developing a course curriculum is to specify learning objectives—i.e. clear statements of what each 
learner is expected to know and be able to do after completing the course.

The literature suggests that there are ‘core’ competencies that all public health care workers should possess, and 
specific competencies for particular roles, positions or professions. Each role also requires a particular level of 
proficiency (‘awareness,’ ‘knowledgeable’ or ‘advanced’). According to the WHO Guidelines on Health Emergency 
Management Manual for Operations Centres, competencies should be aligned to the functions of the EOC and its 
staff should possess knowledge of:  

•	Sectoral plans, policies and guidelines
•	Communications skills
•	Negotiation skills
•	Skills in decision making and risk assessment
•	Knowledge of all HEMS reporting forms and templates
•	Data collection
•	Data evaluation
•	Data analysis and dissemination
•	Epidemiology
•	Statistics and surveillance
•	Report preparation and presentation
•	IT skills
•		Knowledge on the steps in mobilizing human resources (i.e. medical teams; etc.) and material 

resources to reach affected communities
•	The incident command system
•	Media handling
•		Administrative functions such as maintaining databases of contact persons, experts, facilities, 

logistics, etc.
•	Filing
•	Recording of important documents and updating files.
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Full records of all training activity should be kept by training providers, organized in such a manner as to be 
identifiable, retained, and accessible. States or respective agencies should also keep a central electronic 
database of all trained emergency management personnel, course instructors and available preparedness 
courses, and use their internal reporting systems to promote accountability for education and training 
activities and transparency and fairness in training budgets. 

3.2.3.	 Exercise design

Exercises should be considered an integral part of the overall planning cycle of an organization, and not as 
isolated events to test processes or capabilities. Priorities for exercise programmes are usually defined after 
conducting a needs assessment. These assessments are based on information sources including risk, threat 
and hazard analyses; experience of prior real incidents or exercises; after action reports and improvement 
plans; an organization’s current state of emergency preparedness and plans; changes in regulating 
standards; and levels of staff knowledge.  

When planning an exercise the first step is to set objectives, which can either be ‘general’ (providing an overall 
exercise objective of the agency) or ‘functional’ (outlining the expected outcomes of what is being tested). These 
help determine what type of exercise to carry out.  The exercise objectives not only define specific goals, but 
also provide a framework, guide scenario development, and set the exercise evaluation criteria. The exercise 
objectives must be reasonable in number; clear, concise and simple; and specific, measurable, achievable, 
relevant and time-bound (also referred to as ‘SMART goals’). 

Examples of areas to be tested include but are not limited to elements of emergency plans, decision 
processes, information sharing, and internal and external cooperation to address problems. 

Based on the needs assessment and exercise objectives, exercise scope defines the parameters within 
which the exercise will be conducted. In other words, it determines realistic limits on the personnel involved, 
the participation of various agencies, and the resources required to conduct an exercise activity.

Ensuring the correct individuals are present is crucial. Players are selected according to the aims and 
objectives of the exercise, but those most in need of the experience should be included. Exercise roles 
include: 

•	Controllers – responsible for monitoring the flow of the exercise and making sure it is being 
conducted in accordance with the scenario and the timelines

•	Players – individuals performing a specific role during the exercise
•	Evaluators – those observing and recording the response of the players during the exercise and 

evaluating effectiveness based on the goal and objectives of the exercise
•	Observers – these individuals do not have an official role in the exercise, but are usually invited 

guests and may be asked to submit their observations as part of the evaluation process. 

A common trend identified throughout the literature is for organizations to engage in series of exercises 
of increasing complexity, a method usually called ‘a building-block approach,’ which enhances the 
organization’s long-term preparedness goals.  This approach begins with basic exercises that test particular 
aspects and then gradually progresses to use exercises more complex in nature, requiring greater resources 
and time. Each exercise within the progressive series is linked to a set of common programme priorities 
and designed to test associated capabilities. This progressive approach, with exercises that build upon each 
other and are supported at each step with training resources, will ensure that organizations do not rush into 
a full-scale exercise too quickly. 

There are two broad categories of exercises: discussion-based and operations-based. Both types require 
a scenario including the hypothetical situation/hazard that satisfies the set objectives and provides all the 
necessary information for the required actions. For the scenario to be realistic, it is often necessary to 
consult experts on the threat presented in the exercise.

Discussion–based exercises include seminars, workshops, tabletop exercises (TTXs) and games. 
Workshops and seminars can also be classified as a separate category called “orientations”. 

This kind of exercise has a focus on strategic, policy-oriented issues rather than operational factors. 
Orientation exercises are simple and low cost and should be considered the absolute minimum requirement 
for validating an EOC plan or sections thereof and/or a facility under development. Discussion-based 
exercises aim to familiarize participants with plans, policies, agreements and procedures, and often to 
develop them.  

Tabletop exercises (TTX) are guided discussions on a hypothetical simulated emergency, based on a 
scenario and pre-defined ‘injects’ (paper messages, telephone calls etc.) that direct the players. Their main 
characteristic is that they focus not only on training but also on problem solving, through discussion of 
responses to the scenario. The goal of this kind of exercise is to validate plans and procedures, enhance 
public awareness, and train participants to react efficiently to an emergency.

3        Discussion
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Operations-based exercises include drills, functional exercises (FEs) and full-scale exercises (FSEs);  
the focus is on operational factors (actual reactions to an exercise scenario). 

Drills are coordinated and supervised operation-based exercises, the main aims of which are to provide training 
on new equipment, validate procedures, or practice/maintain current skills at a single- or multi-agency level. 
Drills may test notification and communication systems, command posts, and evacuation procedures.  

Functional exercises are planned to validate and evaluate EOC capabilities, functions, or particular activities 
within a function. Their aim is to exercise plans, policies and procedures in time-sensitive environments. 
They are usually conducted in the EOC facility, so available tools and technologies can be used and evaluated.  

Full-scale exercises (FSE) are the most complex type of exercise, involve a number of agencies, and are 
designed to test many aspects of public health emergency response and recovery. A full-scale exercise 
includes all the activities taking place at the Emergency Operations Centre (EOC) as well as on-scene.  Full-
scale exercises simulating actual emergencies or disasters, although they test the preparedness system 
directly, are relatively infrequent because they are so resource-intensive.

3.2.4.	 Training and exercise development

CDC proposes focusing training on the following public health preparedness capabilities: 
•	Biosurveillance (public health laboratory testing, public health surveillance and epidemiological 

investigation)
•	Incident management (emergency operations coordination)
•	Information management (emergency public information and warning, information sharing)
•	Community resilience (community preparedness and community recovery)
•	Surge management (mass care, fatality management, volunteer management and medical surge) 
•	Countermeasures and mitigation (medical countermeasure dispensing, medical material management 

and distribution, non-pharmaceutical interventions and responder safety and health). 

Summarizing all the above and taking into consideration the required competencies, the following training 
modules/courses may be proposed as the basis for public health EOC staff: 

•	General management (planning and use of resources, team building and negotiation, mentorship, 
networking/coordination)

•	Public health emergency management (public health priorities in complex emergency situations, 
roles of different agencies at national, regional and international levels, responsibilities stemming 
from international regulations and legislation)

•	EOC basics (organizational structure and staffing, main functions, roles and responsibilities, design, 
technology and equipment)

•	Ethics and integrity (confidentiality, conflicts of interests)
•	Incident management (emergency operations coordination)
•	Information management (emergency public information and warning, information sharing)
•	Communication management (risk communication, media handling, use of new technologies)
•	Finance and administration
•	IT and communication technology
•	Biosurveillance (public health laboratory testing, public health surveillance and epidemiological 

investigation, data management)
•	Community resilience (community preparedness, community recovery)
•	Countermeasures and mitigation (medical countermeasure dispensing, medical material 

management and distribution, non-pharmaceutical interventions, responder safety and health, risk-
specific topics for specific public health hazards (i.e. hazardous materials and CBRN terrorism – triage 
and management of mass casualties, hospital-based CBRN defence & planning)

•	Surge management (fatality management, mass care, medical surge, volunteer management)
•	For rapid response teams: outbreak investigation and control, infection control and decontamination 

(inspecting, inventorying, storing and purchasing personal protective equipment), social mobilization 
and communication, specimen collection and transportation, chemical event investigation and 
management and, if applicable, radiation event investigation and management. 

Training assessment methods should be defined early in the development phase of a training programme as 
they allow instructional designers to find out if learning objectives have been met and how well the course 
was received. Possible assessment methods include pre/post tests, observation, presentations, exams, 
exercises, drills, self-reporting and many more.

Several international standards require trainers to demonstrate that they have the necessary experience, 
knowledge and understanding of the sector in which they are providing training.

A well-planned evaluation mainly includes three components: reliable and valid performance criteria or 
metrics for measurement; tools to track those metrics; and experienced evaluators.
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3.2.5.	 Training and exercise delivery

Adults have special needs as learners and these needs should be considered when planning effective training 
in emergency management.

There are several methods of training delivery. These include classroom training and discussion-based 
workshops; self-paced courses based on printed content; webinars (online presentations during which 
participating viewers can submit questions and comments); and online/web-based courses in which teaching 
and learning are completed primarily through communication on the internet.

3.2.6.	 Training materials and tools

The materials and tools used for public health emergency management training can be searched for, 
examined and categorised according to the following aspects: 

•	Learning objectives
•	Competencies and capabilities to be acquired after completion
•	Information on the topic/title
•	Minimum description of the course
•	Available dates and modules
•	Prerequisites
•	Hours
•	Delivery method
•	Course provider and CEU credit (if any)
•	Searchability of training by keywords or phrases
•	Catalogues or calendars of upcoming events [227]
•	Downloadable recordings, slides, presenter biographies, agendas, and evaluation forms (where 

available) 

In customized learning management systems, like CDC’s Train system [77] or CDC Training and Continuing 
Education Online [228], there are comprehensive searchable catalogues listing thousands of learning products.

3.2.7.	 Evaluation

Training evaluations should be used as quality control cycles for training providers to improve course delivery 
and/or instructional techniques. 
 
Evaluation is the most important part of an exercise, as it leads to identification of strengths and 
weaknesses, lessons to be learned, and proposals for improvement.

Prior to the exercise, evaluators must be trained in how best to observe key tasks or activities found in the 
evaluation exercise guides [94, 129, 178-180, 193]. The evaluation team gathers all data from the exercise 
conducted and determines whether the objectives and targets were met.

“Hot debrief” is conducted immediately after the exercise is completed, giving participants the opportunity 
to provide their feedback for the exercise, and in particular on the successes and challenges observed. “Cold 
debrief” is conducted after a short period of time has elapsed, with key agency representatives and exercise 
staff highlighting areas of concern, as well as the positive outcomes of the exercise [178, 189, 193]. The 
After Action Report (AAR) is used to provide feedback to participating organizations on their performance 
during the exercise. The importance of after action reports is their proven ability to promote measurable 
system improvements.

The most common challenges reported in after action reports are emergency operations coordination and 
information sharing. These cross-cutting challenges should be taken into account by exercise planners when 
designing future emergency preparedness exercises, as they represent lessons that do not need to be 
‘learned again’ in future disasters. 

The formal evaluation of exercise performance has historically been inconsistent, and there is little research 
to describe how data acquired from simulated emergencies actually support conclusions about the quality 
of the public health emergency response system. 

3.2.8.	 Continuous improvement

The final phase of a training and exercise plan is the improvement planning. After completing the evaluation 
phase, organizations identify strengths and develop a set of improvements based on gaps in core 
capabilities. These improvements are translated into concrete corrective actions that result in continually 
improving response capabilities (and hence preparedness) and are tracked as part of a corrective action 
programme or plan.

3        Discussion
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As regards exercises, it is widely suggested throughout the literature that when conducted systematically, 
they can highlight the gaps in the adequacy, validity and relevance of preparedness plans and established 
routines, as well as gaps in the capability of the organization to respond to the threat/incident simulated in 
the exercise. 

Corrective actions should address the necessary changes to plans and procedures, organizational structures 
and management processes, as well as pinpoint training and equipment required to improve performance. 
However, improvement can be made only when the organization goes from identifying corrective measures 
to implementing them. For this reason, the corrective action plan should include concrete deadlines for 
implementation, and those responsible should report on progress at appropriate intervals to measure 
progress towards implementation.

3.2.9.	 Accreditation

The accreditation of courses and training providers should comply with statutory and regulatory 
requirements, although such requirements vary in nature.

3.3.	 MDSS review

3.3.1.	 EOC information needs

The major roles of an effective public health EOC are dependent on information. Throughout EOC activation, 
the ongoing collection and interpretation of information helps EOC leaders maintain the situational 
awareness required in order to respond effectively. Data are used to support responses to public health 
events in the following aspects:

•	Supporting the key business processes of public health professionals at the local level 
•	Helping decision makers prioritize immediate needs and guide future system enhancements by 

identifying the critical cues of potential public health events 
•	Providing real-time information using data filters to enable understanding of what is happening,  

and how, when and where it is happening
•	Determining the availability of staff to deliver services during routine and emergency operations
•	Improving the design, testing, and execution of plans, preparedness, mitigation, coordination, and 

communication.

EOCs provide a platform for experts for collaboration and connectivity to the online community; provide 
communications between agencies and jurisdictions; and inform the public and elected officials of key 
emergency and responder details [15]. EOCs seek to secure all necessary information and ensure that it 
is properly reported and disseminated to all partners (e.g. the health cluster, donors, first responders) in a 
timely manner and at the appropriate levels [34, 35]. An effective EOC information system undertakes the 
following information management tasks:

•	Collection
•	Collation
•	Processing
•	Analysis
•	Production
•	Dissemination. 

EOCs collect and process information from inside and outside their facilities to clarify the common opera-
tional picture required by emergency responders, and for planning, preparation for emergencies, and response 
to and recovery from emergencies.

Data collection during a response can be accomplished through direct observation, deployment of rapid 
assessment teams, use of health system data, population based surveys, and ongoing surveillance systems. The 
necessary information may be available in many forms, including on paper, in Excel files, in text files, in Access 
files, and in ArcView shape files. EOCs receive up-to-date information from various government departments, and 
data are also collected, using a variety of tools, from a range of sources including but not limited to EOC staff, 
other agencies, community members, and situation reports.

The MDSS review focussed on the type of operational information that would support EOCs in public health 
emergency preparedness and response. The review defined data elements as atomic units of EOC data that 
have precise meaning or precise semantics (e.g. date of birth, preliminary diagnosis) and which could be 
described by the following four aspects: name (name of the data element, e.g. patient ID); definition (e.g. 
unique patient identifier); representation format (e.g. coded values); and recommended standard (e.g. ICD-10). 
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During this review the data collection flows listed below were analysed with the goal of producing a 
suggested minimum data set for EOCs:

•	Pre-hospital/emergency medical service (EMS) 
•	Hospital/emergency department (ED) information
•	Death reporting/fatality management information
•	National notifiable conditions information
•	Syndromic surveillance information
•	Laboratory surveillance information
•	Immunization information
•	Daily facility status reports (bed status).

One of the critical principles of the EOC minimum data set is its re-usability and interoperability. This principle 
allows for re-use of the same data categories and elements for different purposes (i.e. making different 
analytical products, sending reports to stakeholders etc.). A table of PHEOC functions, an example data set 
and example data elements are provided in the conclusion.  

3.3.2.	 Current status of PHEOC operational information

Typical problems regarding collection and use of EOC operational information

Though it has been found that there is a positive relationship between the availability of information and 
emergency preparedness, communication between responding agencies remains a major shortfall in 
effective emergency response. Effective collection and quick communication of information and data—
essential resources that translate into supplies, logistics and cooperation among relief agencies—are keys 
to success. However, the biggest challenge in a community could be that data and information are widely 
distributed and owned by a large number of organizations. Some relief agencies have their own data 
sources, while others do not, and some have no idea what information other agencies have that might help 
them in decision-making or emergency response.

A number of factors often prevent or delay access to vital information by governments, health professionals, 
and communities before, during, and after emergencies. These include inadequate information technology, 
lack of awareness about what information is available, and lack of training or skills necessary to obtain and 
manage the information.

The review suggested that insufficient information is shared between those at different levels – for example 
between field level, local EOCs, hospitals, and the state. This is partly because of a lack of defined and 
practical information gathering and reporting procedures among state and local authorities. 

Poor communication makes it difficult to put together clear, accurate pictures of the effects of an emergency, 
or of what is happening at local level. Moreover, there is no standard definition of certain terms: for example it 
was found that ‘hospital evacuation’ could mean either moving patients out of one particular ward or total 
evacuation of the facility, depending on who was using the term. These findings indicate the need for standards 
and protocols for communication.

Data redundancies and duplication are major issues in information management. In addition, the data available 
in a public health emergency are usually complex, fragmented, and focused on individual patients and care 
providers, and not explicitly on public health needs. This is exacerbated when, as demonstrated in the relief 
phase layout of some EOCs in the review, existing EOC structures do not support good information 
management or provide unified command and control over relief operations.

Data collection and use during emergencies can be facilitated by strengthening ongoing surveillance systems, 
public health events systems, etc. before EOC activation.

3.3.3.	 Recommended EOC operational dataset

A minimum (essential) data set for EOCs should be defined and agreed, along with corresponding data/
information exchange standards. This will support seamless exchange of data and information between 
multiple stakeholders in a timely manner. In addition, an e-Health architecture for EOC information exchange 
should be developed and/or augmented, based on health IT and health information data standards.

Given the range of existing stakeholders and contexts, there are numerous ways in which to view a 
framework for information interoperability in emergency management. The review showcases both the 
expansive impact and complexity of information interoperability for emergency management. 

A suggested minimum dataset has been developed as part of this project and is laid out in the Conclusion, table 1.

3        Discussion
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3.4.	 CTI review

3.4.1.	 Existing EOC CTI framework & practice

ISO 22320:2011 Societal Security - Emergency management - Requirements for incident response defines 
information-sharing requirements for incident response. Specifically, it states that the success of joint multi-
organisational or multinational responses depends on effective sharing of timely and accurate information. 
A common operational picture is essential for an effective information-sharing environment, and facilitates 
enhanced situational awareness.

The overall CTI architecture of EOC is typically divided into five components: 
1.	 Facility systems
2.	 Communication systems
3.	 Database system
4.	 Emergency management system
5.	 Frontend display & terminals.

The review shows that EOC systems differ notably from country to country. The reasons for this vary widely 
according to factors including geography, population and level of economic development. In some countries 
the public health EOC may not be an independent system, but rather an integral part of a government EOC. 

3.4.2.	 Challenges and barriers for public health EOC CTI

The requirements and functions of EOCs at different levels vary notably, and this diversity creates difficulty 
in interoperation—one of the most common challenges for effective operations of public health EOCs. 
The lack of unified requirements has led to heterogeneous system designs, causing incompatibility and 
preventing emergency information from being shared efficiently. This not only poses difficulty for multi-party 
collaboration among EOCs, response teams, and professional organisations, but is also detrimental to media 
and public understanding of emergency information.

Barriers to information sharing can also be aggravated by the lack of a unified information sharing strategy. 
While multiple departments, response teams and agencies are involved in emergency management, the 
general public—which is not familiar with organisational structures—may have difficulty finding correct 
information and advice.

Specific technical and operational challenges also exist, including those listed below.

Massive data
In various phases of the emergency management cycle, huge amounts of data are collected, generated 
and disseminated by CTI systems, posing a challenge for data storage capacity. Furthermore, these data 
are typically heterogeneous (consisting of plain text, digits, images, audio, video, etc.), entailing a need for 
specialised techniques for efficient management.

Interconnection and interworking
The operation of an EOC involves various departments and agencies, and therefore requires standardised 
operational mechanisms at different levels to guarantee effective connectivity and operational performance. It 
also gives rise to technological requirements related to issues such as network capacity, real-time information 
synchronisation, etc. This can be a challenge for older EOC systems.

Information sharing platform
An information-sharing platform such as the Global Disaster Alert and Coordination System (GDACS) should 
be established to facilitate data exchange and prevent organisational boundaries from hindering emergency 
management. Such a platform should incorporate data in various formats generated by heterogeneous 
departmental/organisational systems, and should provide a unified one-stop information portal for public 
health emergency operations.

Standard specification of API
Standardised application programme interfaces (APIs) are required to ensure the feasibility and efficiency of data 
transmission, especially for legacy systems based on outdated standards and technologies.
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3.4.3.	 Construction of CTI for EOCs

The step-by-step process of constructing a public health EOC can be summarised as follows:

•	Planning and site selection 
Location, operational mechanisms and other factors are considered in order to make appropriate 
planning and site selection decisions.

•	Workplace design and construction 
Workplace design and construction focus on the operational infrastructure of application platforms. 
This may include rooms and systems, command & control, call-taking & dispatch, expert seminars, 
monitoring and a crisis room.

•	Decoration and wiring 
Interior decoration and wiring are done after workplace construction.

•	Hardware installation 
Hardware equipment and devices are installed following interior construction.

•	Testing of equipment 
All hardware equipment must be tested to spot and rule out defects or malfunctions.

•	Software deployment 
According to requirements of EOC business, software products are developed or procured.  
This includes generic and EOC-specific software.

•	Operation training 
Software and hardware training includes operational techniques for various systems of the 
emergency platform.

•	Piloting operation and acceptance check 
In order to guarantee that the system runs stably and each function performs as expected, a piloting 
operation and acceptance check process for the software system should be carried out before the 
project is finally delivered.

•	Operation & maintenance 
Operation & maintenance (O&M) services are essential to ensuring the function of an EOC. O&M is a 
guarantee of technical stability and ongoing improvement of the system.  

3.4.4.	 Public health EOC finance/cost-sharing models

Finance/cost-sharing models for EOCs that ensure effective emergency response are different in individual 
countries. Various funding sources worldwide include governments, NGOs, private companies, insurers, and 
citizens.

3.4.5.	 Recommended CTI Framework for public health EOCs

The conclusion of this review was a recommended framework for communication technology and infrastructure 
for public health EOCs. The framework is described in terms of key components of communications systems, 
facilities, software, security systems, exercise & training, and human resources & organisation systems, and is laid 
out in the Conclusion, table 2. n

3        Discussion



27

Plans and procedures review

Study level: while there is a very large overall amount of grey literature on PHE plans, there is very little peer-
reviewed literature that specifically identifies the core components of PHE plans or EOCs. 
The lack of uniform terminology in emergency management has made it difficult to be consistent in 
searching grey or peer-reviewed literature: for example, one country’s ‘health EOC’ may be another 
country’s ‘command centre’ or ‘situation room.’ 

At the outcome level, the primary limitation of this study was the limited time available to conduct thorough 
searches of both grey and peer-reviewed literature and thereby ensure key documents were identified. Staff 
availability varied throughout the project, and this resulted in some inconsistencies in the robustness of 
searches and data extraction.

Training and exercises review

This review looked at English-language studies only.

At the study level, it appears that few if any studies explicitly describe the core components of training 
programmes and exercises for PHEOCs. The lack of agreed common terminology and standardization 
on competencies, curricula and key performance indicators has been a barrier to identifying relevant 
documents.  In addition, the review team faced difficulties identifying information on structured training 
programmes for public health emergency and EOC personnel in the peer reviewed literature. 

Grey literature findings have indicated that in countries where an incident management system is developed, 
public health agencies adapt such systems in order to manage their responses to public health emergencies, 
and their trainings are consequently geared in this direction. However, taking into account the more 
consultative, consensus-seeking working culture of public health as compared to the more assertive command 
and control  operations of a traditional ICS, the review team did not have enough time to discover whether and 
how such differences are reflected in the respective training.

It is also likely that the results of this review will be quickly outdated, as training is a dynamic process.

Minimum data sets and standards review

The review demonstrates that analyzed standards do not describe a direct relationship between EOC 
functions and data categories. However, they do contain substantial evidence on how these standards may 
apply to describe EOC-related data categories and elements. 

Communications technology and infrastructure review

The search was restricted to publications in English and Chinese due to the limited linguistic capacity 
of team members. Evaluation of studies in other languages was impossible and therefore there was no 
inclusion of standards, regulations, policies or practices regarding CTI for public health EOCs in countries 
that do not use English or Chinese as a working language.

There is a lack of peer-reviewed studies of detailed CTI frameworks for generic or public health EOCs. 
Inconsistent terminology can present problems: The bulk of the literature on CTI frameworks consists of 
technical reports and industrial solutions which tend to utilise interchangeable names for similar systems 
and different taxonomies of technologies and services.

The main issue at the outcome level has been limited availability and continuity of team members. 
Throughout the process of searching the literature and compiling the recommended framework, staff 
members had to attend to additional commitments. This led to a degree of inconsistency in some parts of 
the report, where tasks initially assigned to specific members were later reallocated to others. n

Limitations of data 4
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5.1.1.	 Plans and procedures

At least two authors argue that literature on public health emergencies tends to rely on weak evidence 
or study design. Savoia et al note that since 2001, research literature on PHE preparedness has grown at 
about 33% per year, but “most studies lack a rigorous design, raising questions about the validity of the 
results”(155). Yeager et al assert that most of the PHE preparedness literature is based on commentaries and 
non-empirical works, “forcing policymakers and practitioners to rely on weak anecdotal evidence or opinions 
for decision making”(156). 
This review has found few peer-reviewed articles that address the issue of whether or not an incident 
command system is the best way of managing a public health response, or how best to measure the 
effectiveness of a public health EOC. The key gaps in research therefore include the following questions:

This review has found few peer-reviewed articles that address the issue of whether or not an incident 
command system is the best way of managing a public health response, or how best to measure the 
effectiveness of a public health EOC. The key gaps in research therefore include the following questions:

•	Is the traditional incident command system the most effective way of operating a public health 
emergency operations centre? Can the traditional ICS be adapted to respond better to public health 
emergencies? For instance, are scientific/technical experts best placed at the core of an ICS, or in the 
supporting functional cells (such as operations)?

•	There is an assumption that all countries use an incident management system, but this may not be 
the case. If a ‘model’ public health IMS or EOC is developed, will it be adaptable to all countries?

•		What is the best way to measure the effectiveness of an EOC? Is it possible, useful and/or best 
practice to measure outputs, outcomes and impacts? (e.g. output = number of vaccinators; outcome 
= number of people vaccinated; impact = outbreak is stopped). 

•	Apart from disease-related indicators, what other indicators should be measured? (e.g. environmental 
health measures on water quality, asbestos risk, and waste management; risk communication 
measures on awareness of  risk and behaviour change)

•	What are the barriers to complying with plans and operating procedures activated in an EOC?
•	A lot of PHE preparedness literature focuses on communicable disease control. What is the risk 

of non-communicable diseases (NCDs) after a disaster and what is the role of public health in 
responding to them? 

5.1.2.	 Training and exercises

A WHO global assessment of national health sector emergency preparedness and response found that 
although educating and training programmes have been progressively implemented by international, 
regional, governmental and non-governmental organizations during the last decade, the professional 
development of public health professionals for emergency preparedness and response remains largely 
inadequate. In the UK research studies on the same issue have implied that although training and exercises 
are a key component of developing preparedness, knowledge is lacking regarding their effectiveness.

It has also been suggested that because of the heterogeneity of public health systems and the variety of 
public health emergencies for which professionals must prepare, there is no “gold standard” for appropriate 
public health preparedness and response and optimal performance,  
and hence the evaluation of exercises  is rendered difficult. 

The literature also suggests that although many groups have undertaken efforts to set agreed-upon 
competencies and standards for training and exercises, many variations exist, making it difficult to design 
and implement training that is cost-effective and applicable to everyday practice. n

5 Gaps in research
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Conclusions 6

6.1.	 Plans and procedures review

The objectives of the plans and procedures review were to identify and describe standards and regulations, 
planning frameworks and guidelines, and plans and procedures related to public health emergency 
operations centres (PHEOCs). Other objectives were to identify the core components of plans and PHEOCs.

Planning frameworks

Planning frameworks for health emergencies should incorporate the following approaches: 
•	Risk management
•	All-hazards approach (plus hazard-specific planning where it is necessary)
•	All agencies approach
•	The prepared or resilient community (able to respond to disaster at a local level)
•	Comprehensive:
•	Prevention/mitigation
•	Preparedness
•	Detection (when communicable disease are involved)
•	Response and recovery.

Health emergency planning frameworks should use an incident management system that:  
•	Is standardised across emergency agencies
•	Is modular, scalable and flexible
•	Has interoperable plans and (tele)communications across agencies
•	Uses uniform terminology
•	Uses incident action planning and management by objectives
•	Has a manageable span of control (ideally 1:5)
•	Has a clear chain of command within agencies, and unified command across agencies
•	Has clearly defined information flows
•	Considers how scientific/technical expertise fits in the chain of command.

The cycle of emergency planning and preparedness should include:  
•	Risk assessment and monitoring
•	Assessment of vulnerabilities in local populations
•	Assessment of an agency’s capacity and capability to respond
•	Building and maintaining capacity (resources) and capabilities (training, credentialing)
•	Testing capacity and capability to respond (exercises and real events)
•	After action reviews 
•	Incorporation of lessons learned into plans.

Planning frameworks should include processes for: 
•	Building relations with other responding agencies, the media, and communities
•	Predefined, streamlined decision-making processes within and across agencies
•	Effective management of data, knowledge and information
•	Protocols for inter-agency communication, internal communication within an agency, and risk 

communication with the public
•	Effective management of human resources, including briefing, credentialing and rostering
•	Planners should also ensure financial, legal and policy instruments are in place at a national  

and institutional level.
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6       Conclusion

PHE plans

Public health emergency plans should include the following core components:
•	The basic plan 

–– Introduction
–– Purpose, scope, situation overview, guiding principles, planning assumptions
–– Concept of operations: response phases, incident levels or grades
–– Triggers and authority for EOC activation
–– Assignment of responsibilities 
–– Incident management/command system 
–– Prevention/preparedness/response/recovery components, either as separate plans  
or within the PHE plan 

–– Authorities (legislation)
•	Functional annexes 
•	Hazard-specific annexes
•	Appendices. 

Public health EOCs

Public health EOCs should operate within an incident management system, although how this IMS incorporates 
public health functions is debatable and constitutes a topic for further research. At a minimum, EOCs should 
include the roles of:  

•	Command
•	Operations
•	Planning
•	Logistics
•	Finance/administration
•	Intelligence
•	Investigations
•	Information management
•	Communication (internal, inter-agency and risk communication)
•	Reporting/briefing
•	Staff safety and security. 

Depending on the type and scale of emergency, a number of roles may be combined, and some or all positions 
may be virtual. Careful consideration needs to be given to how public health functions – such as surveillance, data 
collection and analysis, quarantine, epidemiology, laboratory and disease control – ¬can best be integrated into 
the PHEOC’s IMS to ensure an effective response. For instance, public health functions could be incorporated 
into one or more of the primary functional cells of an IMS (e.g. surveillance may be incorporated into intelligence), 
or they may have separate cells (e.g. for technical/scientific expertise). The chain of command for this public 
health expertise needs to be clearly articulated; it may be direct to the incident commander or it may be through 
the officer in charge of one of the primary functional cells.

Measures of EOC effectiveness

Measures and benchmarks may include:

•		Assessments of risk, vulnerable populations, and an agency’s capacity (resources) and capability 
(competency) to respond. These should be completed along with action or mitigation plans for 
priority issues or risks 

•		Resources adequate for a response should be built and maintained – covering physical, financial and 
human resources (including three-deep cover for key IMT roles) 

•		All-hazard response plans and standard operating procedures should be in place 

•	Legal and policy frameworks should be in place 

•	A standardised, scalable IMS should be identified that allows for effective coordination of all 
responding agencies 

•	The IMS should combine the most useful features of the traditional system with the necessary public 
health functions, such as surveillance, disease control, environmental health and vector control, 
social mobilisation and communication for behavioural impact 
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•	Trained, competent staff should be available to be deployed at short notice (benchmark: staff 
deployed to IMT within 60 minutes) 

•	Surveillance and early warning systems should be in place (benchmark: decrease in time to detect/
report public health threats) 

•	Minimum, standardised sets of indicators should be established 

•		Standardised and validated forms for effective capture of information and data should be available 

•	Disease control strategies should be in place (benchmarks: decrease in time to identify causes, risk 
factors and interventions; decrease in time to provide countermeasures and guidance to the affected; 
demonstrated decline in mortality and morbidity; demonstrated control of transmission rates) 

•	A risk communication plan should be in place (measure: time to issue a risk communication message 
to public) 

•	Methods for developing, maintaining and sharing situational awareness within and across agencies 
should be in place 

•	Streamlined, predefined processes for decision-making within and across agencies (including 
clearance and approvals processes) should be in place 

•	Decision support documents should be available, outlining the risks and benefits of different interventions 

•		Mutual aid agreements should be in place for sharing resources across jurisdictions and agencies 

•		Incident action plans (IAPs) should be developed during an emergency, with objectives that are 
continually measured and corrected during an operation (benchmark: IAP developed before start of 
second operational period) 

•	Post-exercise and post-event evaluations should be undertaken and lessons learned captured in after 
action reports, with subsequent action/implementation plans (measure: time from end of operation 
to date draft is submitted). 

Priority topics for future research 

•		Can the traditional ICS be adapted to respond better to public health emergencies, i.e. by better 
incorporating scientific, technical and public health functions and expertise?  

•		Is it possible to develop a ‘model’ public health IMS or EOC; and if so, will it be adaptable to 
countries with different (or no) incident management systems? 

•	What is the best way to measure the effectiveness of an EOC or a public health emergency response?

6.2.	 Training and exercises review

Training and exercises (T&E) events should be conducted as part of an overall programme. A well-planned 
and developed T&E programme helps to ensure that T&E events are consistent, progressive and focused on 
common goals that will complement and build on each other. 

The T&E programme should blend training and exercise events to engage trainees and reflect lessons from 
previous T&E events and actual emergencies.

Training

Training is any activity that transfers or modifies knowledge, skills and attitudes through learning experiences 
and helps individuals achieve a given level of proficiency. It can be performed for a number of reasons, including 
the need to maintain competence and respond to the demands of changing circumstances. Exercises, on the other 
hand, validate existing emergency plans, programmes, policies, roles, responsibilities and training curricula 
by testing staff capabilities, providing gap analyses, familiarizing personnel with plans and procedures, and 
increasing staff confidence while strengthening emergency response abilities.
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Educational models, such as core competencies and learning outcomes, serve as benchmarks through which 
educators and administrators can consider the knowledge, skills and attitudes recommended for public health 
emergency professionals. For EOC training purposes competencies—the abilities required to perform work 
to expected standards— are usually organized in domains including but not limited to policy and programme 
planning; model leadership; communication management; information management; incident management 
systems; safety and security; administrative support; informatics; public health law and ethics; and public 
health sciences (assessment and analysis).  

The mix of learning methods is selected for maximum effectiveness depending on the learning outcomes 
that must be achieved, the training environment, audience characteristics, and the experience of the trainer. 
Preparedness efforts rely primarily on three conventional training methods:

1.	 Classroom-based instructive teaching
2.	 Web-based training that consists primarily of pre-recorded, user-paced presentation materials
3.	 Real life drills and table-top exercises of varying scales. Though the advent of approaches using 

virtual reality environments appears to have gained ground in recent years, their implementation still 
poses some challenges.

Learning requires active involvement. As people learn best in different ways, a variety of training 
opportunities and techniques should be in place. Options range from short courses to long-term placements 
in training organizations, domestically or elsewhere, and all options should be weighed against the 
immediate operational needs of the EOC.

Clearly defined and consistent credit systems facilitate recognition of training programmes between 
institutions and countries and improve student learning and choice, but the systems of credits vary widely 
between different countries and even within countries.

Through training evaluation, both at course and programme level, data is collected on how well the learners 
achieved the course objectives and how satisfied they were with the training experience. The impact of 
training on job performance, although difficult to assess, can help identify the need for additional training or 
reinforcement of newly acquired skills.

Exercises 

Exercises are events that allow participants to apply their skills and knowledge in order to improve 
operational readiness. An exercise is a simulated emergency in which players carry out actions, functions, 
and responsibilities that would be expected from them in a real emergency. Exercises can be used to 
validate EOC plans and procedures, to practice prevention, mitigation, preparedness, response, and 
recovery activities, and to build relevant capacities. Exercises should therefore be considered an integral 
component of an organization’s preparedness planning. 

Inter-agency, regional or international exercises also help improve interagency cooperation and interoperable 
communication. 

The literature suggests key steps for developing an effective exercise programme; these are listed below.

•	Review existing emergency plans and gather data from previous training and After Action Reports 
in order to address: hazards; most vulnerable areas; functions most in need of exercising; potential 
participants; and exercise requirements and capabilities 

•	Define achievable goals and objectives for the exercise programme  

•	Identify participants and appropriate type of exercise based on above assessments. Ideally include 
different types of exercises of increasing complexity over time, including discussion-based and 
operations-based exercises 

•	Develop scenarios that are hazard-based, realistic, plausible, and challenging 

•		Define an evaluation process  (select lead evaluator; develop evaluation exercise guides; recruit, train 
and assign evaluators; develop and finalize evaluation documentation; and conduct a pre-exercise 
briefing for controllers and evaluators) 

6       Conclusion
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•	Secure resources for execution (financial, equipment and facility-related) 

•	Establish a training area and brief participants on their respective roles and responsibilities 
 

•	Execute the exercise(s) 

•	Evaluate the training objectives and criteria by analysing data gathered during the exercise(s). 

•	The final phase of a training and exercise plan is the improvement planning. After completing 
the evaluation phase, organizations identify strengths and develop improvements based on core 
capability gaps. This set of improvements is translated into concrete corrective actions that will result 
in continually improving response capabilities (and hence preparedness), and which are tracked as 
part of a corrective action programme or plan.

Priority topics for future research

From the gaps in the literature, it seems that several areas need to be taken into account in order to develop 
future research. Additional work is needed to develop reliable measures to gauge exercise performance, 
inform follow-up actions and assess the impact of post-exercise interventions.  Moreover, in order fully to 
explore possible advantages, further studies should be undertaken as comparative research looking at virtual 
reality-based and traditional modalities of training.

Extended effort must go into developing a framework and standardized terminology for universally accepted 
and adapted competency sets for public health emergency preparedness. The content of the curriculum will 
be determined by the competencies that EOC staff should possess. 

As training should be designed in such a manner as to be relevant and applicable to practice, it is advisable 
that the basis of a training and exercise programme for Public Health Emergency Operations Centres be 
developed on the basis of the findings of the reviews looking at EOC Communication technology and 
infrastructure; minimum data sets and standards; and procedures and plans.  

Finally, two other things must be developed: a set of common standards devised through collaborative 
networks, which will be guaranteed across countries; and a certification system to support high-level training 
activities in this field. 

6.3.	 MDSS review

A minimum (essential) data set and corresponding data/information exchange standards should be defined 
and agreed to support seamless exchange of data and information between multiple EOC stakeholders in a 
timely manner. 

In addition, it is necessary to develop and/or augment existing e-Health architecture for EOC information 
exchange, based on health IT and health information data standards. 

A suggested minimum dataset has been developed as part of this project and is laid out in Table 1. 
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6.4.	 CTI review

The conclusion of this review was a recommended framework for communication 
technology and infrastructure for public health EOCs. This is laid out in the table below.  
To improve the practicality of this recommendation, technological items are categorised as 
follows:

•		Basic components include those CTI components meeting the core requirements of  
a functional public health EOC 

•	General components are elements widely utilised and observed in developed 
countries  
around the globe  

•	Optimum components are those additional technologies and devices recognised as 
having a potentially important role in the ideal vision of public health EOC. These are 
listed as “optimum” because they are not currently widespread, due to technological 
or cost factors.

Where possible, countries with relatively limited budgets should use freeware or open 
source alternatives to commercial software.
The software should be arranged so that an integrated emergency management platform is 
established that incorporates:
 

•	Hazard identification
•	Risk assessment
•	Monitoring and surveillance
•	Pre-plan and pre-warning systems
•	Dynamic decision-making
•	Response coordination
•	Simulation & training
•	Information sharing.

A number of software packages and/or systems are recognised as pertaining to emergency 
management. These include the emergency & crisis management system (ECMS); the 
epidemic intelligence information system (EPIS); the incident management system (IMS); 
and the joint information system (JIS). They display capabilities and responsibilities that 
overlap and which make them, to some extent, similar. While ECMS accounts for the entire 
management cycle of an emergency, EPIS (which was developed by the European Centre 
for Disease Prevention and Control, or ECDC) can be seen as a version of ECMS tailored to 
public health. IMS is concerned with the full life-cycle management of incident information; 
and JIS was devised as a standardised mechanism for information exchange between 
agencies and with the public. 

The components, existing communication technologies and infrastructural elements of 
public health EOCs are summarised in the following table.
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1. ICT hardware, 
services and 
security (office 
equipment, tele
communications 
equipment, 
technological 
infrastructure, 
telecommuni
cations infra
structure 
including 
telecommunica-
tions software, 
IT security)

1.1  
Office 
equipment

Printer B B

Copier B B

Fax (if applicable) B B

Scanner B B

Multi-functional printer  
(as alternative to the above)

B B

Plotter O

Multi-line fax system  
(if applicable)

O

Supplies for office equipment B B

1.2  
Telecom-
munication 
equipment 
and services

Radio base station G G

Handheld portable radios G G

Satellite data communication 
(primary or backup)

O O

Satellite telephones O G

Public switched telephone 
network (PSTN)

B O

Basic internet connectivity B B

High speed internet 
connectivity

G G

Audio-visual multi-point 
conferencing bridge or 
equivalent services

G O

Repeater / tactical 
communication bridge

S S

Permanent network 
connections between sites 
and centres located outside 
EOCs (if applicable)

O O

Private automatic branch 
exchange (PABX)

G O

Telephone / video 
conferencing

B G

Web conferencing G G

Messaging system 
(telephone, instant 
messaging)

G G

E-mail system/services B B

Voice/video over IP (VoIP) G O

Integrated communications 
control system (ICCS) (radio & 
telephone)

S S

1.3 
Network 
infra
structure

Network devices (switch, router) B B

Local area network (LAN) B O

Wireless network G G

Information broadcast and 
exchange

O O

Network redundancy O O

Network virtualisation /
software-defined networks 
(SDN)

S S

1.4  
Technolo-
gical infra
structure

Computers (desktop / laptop /
tablet)

B B

Data storage (physical/virtual) B B

Servers (physical / virtual) G G

Cable/Satellite/Internet 
Television

G G

DVD/Blu-Ray player / recorder B G

Large video display / video 
wall/projector

B B

Video & audio matrix switch G O

Central (remote) control system O O

Media streaming O O

Field substance detectors S S

Audio system B B

Wireless sensor networks S S

Radio frequency identification 
(RFID)

S S

GPS devices S G

Remote imaging system S S

Digital recorder O O

1.5  
IT security

Firewall B B

Encryption B B

Virtual private networks (VPN) G G

Anti-virus/-malware B B

Vulnerability scanning G G

Local data redundancy B B

Network data storage /
redundancy

G O

“Cold” off-site backup 
strategy

B B

“Warm” off-site backup 
strategy

G G

“Hot” off-site backup strategy O O

Rapid service recovery O O

System administration 
security

G G

2. Information 
management 
software

2.1 
Functions

Predictive analysis & modelling GA GA

Surveillance (health / 
all hazard), analytics,  
and statistics

GA GA

Alert/early warning BP BP

Planning BP BP

Emergency call-taking & 
dispatch

GA GA

Emergency evacuation 
system

SR SR

Risk management GA SA

Data / situation analytics GR GR

Tasking & on-scene 
command

BA BA

Roster / human resource 
management

GA GA

Resource management 
(administrative)

GA GA

Contact management BA BA

Conferencing & communication 
scheduling system

BA BA

Activity logging BA BA

Collaboration platform GR GR

Data management 
(collection/analysis/sharing)

BA BA

Document management BA BA

Knowledge management GA GA

Training GA GA

Reporting/visualisation BA BA

Geographic information 
system (GIS)

GA GA

Electronic health record 
(EHR) system

GA GA

Public communication BA GA

2.2  
Characte-
ristics

Server-based G G

Cloud-based O O

Standalone B B

Real-time / dynamic G O

Optimised for mobile devices G G

Offline mode O G

Interoperability G O

Scalability G O

Modularity O O

Table 2: Recommended CTI framework for public health EOCs

Portable / Field EOC

Static / Permanent EOC

Portable / Field EOC

Static / Permanent EOC
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High availability B G

Multi-language interface O O

Open source O O

Proprietary S S

User friendly B B

Specialized (for experts) O O

Virtual EOC O O

3. 
Infrastructure 
(facility, 
security, 
furniture)

3.1 
Premises 
support

Dedicated building in 
proximity to decision makers

O O

Multi-purpose space 
converted within reasonable 
time frame (e.g. one hour)

B B

Dedicated room / suites G G

Emergency service call room B B

Separate meeting rooms  
for priority discussion

G O

Conference room G O

Surveillance room G O

Operation room G G

Briefing space for visitors 
and media

G O

Public information offıce / joint 
information centre (PIO/JIC) 
and media

G G

Room to house external and 
non-jurisdictional entities

O O

Communication equipment 
room

G O

Separate communication 
centre (emergency call room)

O O

Storage room G G

Cloakroom O O

Medical treatment space O O

Break and recreational space O O

Staging area for transport  
(air or land)

O O

Access to personal hygiene 
facility

B B

Personal hygiene (shower and 
laundry) and related supplies

G O

First aid G G

Water & food availability & 
storage

B B

Standalone water supply S S

Lighting B B

Mains electricity power 
supply

B B

Backup diesel generator B B

Uninterruptible power 
system (potentially with 
filtering capability)

B G

Broadcasting system G G

General environment control 
(air conditioning, ventilation, 
lighting, etc.)

G O

Stand-alone HVAC 
(heating, ventilation and air 
conditioning) system

O O

Cabling system infrastructure B O

Acoustic treatment O O

Built-in levelling system S G

Light tower/remote area 
lighting system

S O

Emergency alarm system G G

Weather-resistant fold-out 
shelter system

S B

Mobile signal blocker / booster S S

Dedicated space for ICT support G O

3.2 
Furniture

Workstation with space for 
computer, display, keyboards, 
mouse, telephone, stationery, 
etc. Retractable or arm stand 
for display may be considered

B B

Chairs B B

Console with adjustable 
viewing angles and sight lines

G G

Easily access to personal 
power outlets

B B

360 degree chair rotation G G

Pneumatic seat height G G

Backrest angle / height / depth G G

Ergonomic and modular 
design of console

O O

Dimmable workstation task 
lighting

O O

Seat angle and tension control O O

Seat lumbar pump O O

Seat armrest height / rotation /
swivel/width

O O

Seat headrest height/depth O O

3.3 
Premises 
security

Surveillance/integrated video 
management system (IVMS)

G G

Perimeter protection G G

Dangerous goods scanning G G

Access control G G

Flood prevention G G

Disaster protection (natural 
or human-incurred)

B B

Public address system G G

Fire protection B B

4. Training 
and exercises 
for ICT and 
infrastructure

4.1 �Improve relevant ICT skills  
of the EOC users

B G

4.2 �Specialised training for ICT 
support staff

G G

4.3 �Induction for EOC users on  
facility utilisation

B G

4.4 �Simulation involving use of  
facilities and ICT infrastructure

G O

4.5 �Evaluate readiness based on 
results of simulation(s)

O O

5. Human 
resource needs 
for ICT and 
infrastructure

5.1 EOC facility manager G O

5.2 Information management G G

5.3 ICT support B B

5.4 GIS specialist O O

6. Support 6.1 �Hardware support and 
maintenance

B B

6.2 �Software support and 
maintenance

B B

6.3 Maintenance of premises B B

Portable / Field EOC

Static / Permanent EOC

Portable / Field EOC

Static / Permanent EOC

Legend: B=Basic, G=General, O=Optimal, S=Specialized, M=Mitigation, P=Preparedness, R=Response, A=Throughout all phases

Radio frequency identification 
(RFID)

S S

GPS devices S G

Remote imaging system S S

Digital recorder O O

1.5  
IT security

Firewall B B

Encryption B B

Virtual private networks (VPN) G G

Anti-virus/-malware B B

Vulnerability scanning G G

Local data redundancy B B

Network data storage /
redundancy

G O

“Cold” off-site backup 
strategy

B B

“Warm” off-site backup 
strategy

G G

“Hot” off-site backup strategy O O

Rapid service recovery O O

System administration 
security

G G

2. Information 
management 
software

2.1 
Functions

Predictive analysis & modelling GA GA

Surveillance (health / 
all hazard), analytics,  
and statistics

GA GA

Alert/early warning BP BP

Planning BP BP

Emergency call-taking & 
dispatch

GA GA

Emergency evacuation 
system

SR SR

Risk management GA SA

Data / situation analytics GR GR

Tasking & on-scene 
command

BA BA

Roster / human resource 
management

GA GA

Resource management 
(administrative)

GA GA

Contact management BA BA

Conferencing & communication 
scheduling system

BA BA

Activity logging BA BA

Collaboration platform GR GR

Data management 
(collection/analysis/sharing)

BA BA

Document management BA BA

Knowledge management GA GA

Training GA GA

Reporting/visualisation BA BA

Geographic information 
system (GIS)

GA GA

Electronic health record 
(EHR) system

GA GA

Public communication BA GA

2.2  
Characte-
ristics

Server-based G G

Cloud-based O O

Standalone B B

Real-time / dynamic G O

Optimised for mobile devices G G

Offline mode O G

Interoperability G O

Scalability G O

Modularity O O



48

 	 References: Introduction

1.	 World Health Organization, A Systematic Review of Public Health Emergency Operations Centres (EOC). 2013, WHO: Geneva, Switzerland.
2.	 World Health Organization, Public Health Emergency Operations Centre Network (EOC-NET). 2015.
3.	 Freedman, A.M., et al., Addressing the gap between public health emergency planning and incident response. Disaster Health, 2014. 1(1): p. 13-20.
4.	 US Dept of Defence, Emergency Operations Center, Planning and Design Guide. 2008.
5.	 WHO Western Pacific Regional Office, Managing Health Emergencies: A Guide for Establishing, Operating and Evaluating An Emergency Operations 

Centre. 2006, WHO.
6.	 NFPA, Standard on Disaster/Emergency Management and Business Continuity Programmes. 2013.
7.	 Moynihan, D., From Forest Fires to Hurricane Katrina: Case Studies of Incident Command Systems. 2007, IBM Center for the Business of Government: US.
8.	 FPT Ministers of Health (Canada), National Framework for Health Emergency Management. 2004.
9.	 Perry, R.W., Incident management systems in disaster management. Disaster Prevention and Management, 2003. 12(5): p. 405-412.
10.	 Government of India, National Disaster Management Guidelines: Incident Response System. 2010.
11.	 The Parliament of the Commonwealth of Australia, Diseases have no borders Report on the inquiry into health issues across international borders. 2013.
12.	 CDC, Selected Federal Legal Authorities Pertinent to Public Health Emergencies. 2014, Centre for Disease Control and Prevention, Office for State, Tribal, 

Local and Territorial Support: Atlanta.
13.	 ASTM, Standard E2668-10 Guide for Emergency Operations Center (EOC) Development. 2010.
14.	 ASTM international, E 2915-13 Standard Guide for Emergency Operations Center (EOC) Management. 2013.
15.	 International Organization for Standardization, ISO 22320 2011 Societal security - Emergency management - Requirements for incident response. 2011, 

International Organization for Standardization.
16.	 Emergency Management Accreditation Programme, Emergency Management Standard. 2013.
17.	 US Centers for Disease Control & Prevention. Public Health Preparedness Capabilities: National standards for state and local planning. 2011; Available from: 

http://www.cdc.gov/phpr/capabilities.
18.	 Homeland Security Presidential Directive 5. 2003.
19.	 US Pandemic and All Hazard Preparedness Act. 2006.
20.	 European Commission, EU CIVIL PROTECTION LEGISLATION, E.C.H.A.a.C. Protection, Editor. 2014.
21.	 FEMA, Developing and Maintaining Emergency Operations Plans. 2010.
22.	 Papagiotas, S.S., et al., From SARS to 2009 H1N1 Influenza: The Evolution of a Public Health Incident Management System at CDC. Public Health Reports, 

2012. 127: p. 267-274.
23.	 Australian Government. National Health Emergency Response Arrangements. 2011 [cited 2015 15 February];  

Available from: http://www.health.gov.au/internet/main/publishing.nsf/Content/ohp-response-arrangement-nov11-l 
24.	 Cairns and Hinterland Hospital and Health Service, Cairns and Hinterland Hospital and Health Service Disaster Plan. 2014, Cairns: Cairns and Hinterland 

Hospital and Health Service.
25.	 Queensland Health, Queensland Health Disaster Plan 2014. 2014, Brisbane, Australia: Queensland Government.
26.	 Ryan, B., et al., Environmental health disaster management: A new approach. Australian Journal of Emergency Management, The, 2013. 28(1): p. 35.
27.	 Ryan, B.J., et al., Analyzing the impact of severe tropical Cyclone Yasi on public health infrastructure and the management of noncommunicable diseases. 

Prehospital and disaster medicine, 2014: p. 1-10.
28.	 Little, M., et al., The evacuation of Cairns hospitals due to severe tropical Cyclone Yasi. Academic emergency medicine, 2012. 19(9): p. E1088-E1098.
29.	 Burkle, F., et al., Definition and Functions of Health Unified Command and Emergency Operations Centers for Large-scale Bioevent Disasters Within the 

Existing ICS. Disaster Med Public Health Preparedness. Disaster Med Public Health Preparedness, 2007. 1: p. 135-141.
30.	 Buck, D.A., J.E. Trainor, and B.E. Aguirre, A Critical Evaluation of the Incident Command System and NIMS. Journal of Homeland Security and Emergency 

Management, 2006. 3(3).
31.	 Ansell, C. and A. Keller, Adapting the Incident Command Model for Knowledge-Based Crises: The Case of the Centers for Disease Control and Prevention. 2014, 

IBM Center for the Business of Government.
32.	 Papagiotas, S., et al., From SARS to 2009 H1N1 Influenza: The Evolution of a Public Health Incident Management System at CDC. Public Health Reports, 

2012. 127: p. 267-274.
33.	 Andrew M. Parker, C.N., Shoshana R. Shelton, David J. Dausey, Matthew W. Lewis, Amanda Pomeroy, Kristin J. Leuschner, Measuring Crisis Decision 

Making for Public Health Emergencies. 2009, RAND Corporation: Santa Monica, CA.
34.	 Lutz, L. and M. Lindell, Incident Command System as a Response Model Within Emergency Operation Centers during Hurricane Rita. Journal of Contingencies and 

Crisis Management, 2008. 16(3).

 	 References: Plans and procedures review

1.	 World Health Organization. A Systematic Review of Public Health Emergency Operations Centres (EOC). Geneva, Switzerland: WHO; 2013.
2.	 Booth A, Papaioannou D, Sutton A. Systematic approaches to a successful literature review. London, UK: Sage Publications; 2012.
3.	 Freedman AM, Mindlin M, Morley C, Griffin M, Wooten W, Miner K. Addressing the gap between public health emergency planning and incident response. 

Disaster Health. 2014;1(1):13-20.
4.	 World Health Organization. Public Health Emergency Operations Centre Network (EOC-NET). 2015.
5.	 US Dept of Defence. Emergency Operations Center, Planning and Design Guide. 2008.
6.	 WHO Western Pacific Regional Office. Managing Health Emergencies: A Guide for Establishing, Operating and Evaluating An Emergency Operations 

Centre. WHO; 2006.
7.	 NFPA. Standard on Disaster/Emergency Management and Business Continuity Programs. 2013.
8.	 Moynihan D. From Forest Fires to Hurricane Katrina: Case Studies of Incident Command Systems. US: IBM Center for the Business of Government; 2007.
9.	 FPT Ministers of Health (Canada). National Framework for Health Emergency Management. 2004.
10.	 Perry RW. Incident management systems in disaster management. Disaster Prevention and Management. 2003;12(5):405-12.
11.	 Government of India. National Disaster Management Guidelines: Incident Response System. 2010.
12.	 The Joanna Briggs Institute. The Joanna Briggs Institute. 2015. (http://joannabriggs.org/index.html).
13.	 The Parliament of the Commonwealth of Australia. Diseases have no borders Report on the inquiry into health issues across international borders. 2013.
14.	 CDC. Selected Federal Legal Authorities Pertinent to Public Health Emergencies. Atlanta: Centre for Disease Control and Prevention, Office for State, Tribal, 

Local and Territorial Support; 2014.
15.	 ASTM. Standard E2668-10 Guide for Emergency Operations Center (EOC) Development. 2010.
16.	 ASTM international. E 2915-13 Standard Guide for Emergency Operations Center (EOC) Management. 2013.
17.	 International Organization for Standardization. ISO 22320 2011 Societal security – Emergency management – Requirements for incident response. 

International Organization for Standardization; 2011.
18.	 Emergency Management Accreditation Program. Emergency Management Standard. 2013.
19.	 US Centers for Disease Control & Prevention. Public Health Preparedness Capabilities: National standards for state and local planning. 2011. (http://www.

cdc.gov/phpr/capabilities).
20.	 International Organization for Standardization. ISO 11320 2011 Nuclear criticality safety - Emergency preparedness and response. International Organization 

for Standardization; 2011.
21.	 Homeland Security Presidential Directive 5. 2003.
22.	 US Pandemic and All Hazard Preparedness Act. 2006.
23.	 NSW Government. Public Health Emergency Response Preparedness Minimum Standards. Health. 2013.
24.	 World Health Organization. IHR Procedures concerning public health emergencies of international concern (PHEIC). 2015. (http://www.who.int/ihr/

procedures/pheic/en/).
25.	 World Health Organization. International Health Regulations. 2005.
26.	 US Centre for Disease Control and Prevention. Global Health - Health Protection. 2015.  

(http://www.cdc.gov/globalhealth/healthprotection/default.htm).
27.	 US CDC. Public Health Preparedness Capabilities: National standards for state and local planning. 2011.  

(http://www.cdc.gov/phpr/capabilities).
28.	 ISO. Societal security – Terminology. 2012.
29.	 The Sphere Project. Core Humanitarian Standard on Quality and Accountability. Groupe URD, HAP International, People In Aid and the Sphere Project,; 2014.
30.	 McCabe OL, Barnett D, Taylor H, Links J. Ready, Willing, and Able: A Framework for Improving the Public Health Emergency Preparedness System. 2010.
31.	 World Health Organization. Risk reduction and emergency preparedness. 2007.
32.	 WHO Europe. Assessment of health-system crisis preparedness: England. 2011.
33.	 Australian Emergency Management Institute. Disaster Health: Handbook 1. Attorney-General’s Department. Canberra, Australia: Commonwealth of Australia; 2011.

7

8

7       References



49

Summary Report of Systematic Reviews for Public Health Emergency Operations centres         July 2015

34.	 UK Government. Emergency Response and recovery. 2013.
35.	 IASC. EMERGENCY RESPONSE PREPAREDNESS (ERP): Draft for field testing. 2014.
36.	 UNOCHA. UNITED NATIONS DISASTER ASSESSMENT AND COORDINATION: UNDAC Field Handbook. 2013.
37.	 World Health Organization. Emergency Response Framework. Geneva, Switzerland: WHO; 2013.
38.	 NHS. NHS Commissioning Board Emergency Preparedness Framework 2013. 2013.
39.	 UK Cabinet Office. Expectations and Indicators of Good Practice Set for Category 1 and 2 Responders. 2013.
40.	 UK Cabinet Office. Responding to Emergencies, the UK Central Government Response: Concept of Operations. 2013.
41.	 Australasian Fire & Emergency Service Authorities Council. The Australasian Inter-service Incident Management System.  

4 ed. East Melbourne, Victoria: AFAC Ltd; 2013.
42.	 Queensland Health. Health Protection Program Incident Management Guidelines 2010 - Pilot [internal document]. 2010.
43.	 National Disaster Management Authority I. National disaster management guidelines: Preparation of state disaster management plans. 2007.
44.	 World Health Organization. Asia Pacific Strategy for Emerging Diseases. 2010.
45.	 Ansell C, Keller A. Adapting the Incident Command Model for Knowledge-Based Crises: The Case of the Centers for Disease Control and Prevention. IBM 

Center for the Business of Government; 2014.
46.	 World Health Organization. Public health events of initially unknown etiology: A framework for preparedness and response in the African Region. 2014.
47.	 US Centers for Disease Control & Prevention. FRAMEWORK FOR THE DEVELOPMENT OF CDC EMERGENCY RESPONSE PLANS POLICY. 2010.
48.	 Papagiotas S, Frank M, Bruce S, Posid J. From SARS to 2009 H1N1 Influenza: The Evolution of a Public Health Incident Management System at CDC. Public 

Health Reports. 2012;127:267-74.
49.	 Government of British Columbia. The All Hazard Plan. Emergency Management. Government of British Columbia; 2012.
50.	 Government of Canada. Federal Emergency Response Plan. Public Safety Canada. Government of Canada; 2010.
51.	 US Government. Mitigation Federal Interagency Operational Plan. US Department Homeland Security. US Government; 2014.
52.	 US Government. Response Federal Interagency Operational Plan. US Department Homeland Security. US Government; 2014.
53.	 Australian Government. Australian Government Disaster Response Plan. Attorney-General. ACT: Australian Government; 2014.
54.	 Queensland Government. QLD State Disaster Management Plan. Queensland Fire and Emergency Services. Brisbane: Queensland Government; 2013.
55.	 Government of Japan. Disaster Management in Japan. 2011.
56.	 Office of the National Committee for Disaster Reduction. Disaster Reduction Action Plan of the People’s Republic of China 2006-2015. 2006.
57.	 Philippines Government. National Disaster Management Response Plan for Hydro-Meteorological Disasters. Department of National Defence. 2014.
58.	 Government of the People’s Republic of Bangladesh. National Plan for Disaster Management 2010-2015. Disaster Management Bureau. Government of the 

People’s Republic of Bangladesh; 2010.
59.	 Government of India. National Disaster Management Plan. Ministry of Home Affairs. Government of India; 2005.
60.	 Republic of Kenya. National Disaster Response Plan. Office of the President. Kenya: Republic of Kenya; 2009.
61.	 Florida Government. Public Health and Medical Emergency Operations Plan. Florida Department of Health. Florida: Florida Government; 2014.
62.	 New Zealand Government. National Health Emergency Plan: Infectious Diseases,. Ministry of Health. Wellington: Ministry of Health; 2008.
63.	 Queensland Government. Tropical Regional Services - Emergency Preparedness and Continuity Management Plan,. Department of Health. Queensland: 

Queensland Government; 2012.
64.	 Queensland Government. Darling Downs Hospital and Health Service, Emergency management and continuity plan, A Functional Plan of the State Disaster 

Management Plan. Department of Health. Toowoomba: Queensland Government; 2012.
65.	 Queensland Government. Cape York Health Service, Emergency Preparedness and Continuity Management Plan,. Department of Health. Queensland: 

Queensland Government; 2011.
66.	 Queensland Government. Queensland Health Disaster Plan. Queensland Health. Brisbane: Queensland Government; 2014.
67.	 Government of Victoria. Public Health Control Plan. Department of Health. 2012.
68.	 Victorian Government. Municipal Public Health Emergency Management Sub-Plan - Hume City Council. Hume City Council. 2009.
69.	 New South Wales Government. Public Health Services Supporting Plan to HEALTHPLAN,. Ministry of Health. North Sydney.: New South Wales Government; 2014.
70.	 Victorian Government. State Health Emergency Response Plan. Department of Health. Melbourne.: Victorian Government; 2013.
71.	 Cairns and Hinterland Hospital and Health Service. Cairns and Hinterland Hospital and Health Service Disaster Plan. Cairns: Cairns and Hinterland Hospital 

and Health Service; 2014.
72.	 International Atomic Energy Agency. Joint Radiation Emergency Management Plan of the International Organization. Austria: Incident and Emergency Centre; 2013.
73.	 World Health Organization. WHO Strategic Action Plan for Ebola Outbreak Response. 2014.
74.	 Government of Canada. Foreign Animal Disease Emergency Support Plan. Canadian Food Inspection Agency, et al. 2010.
75.	 Government of Canada. The Canadian Pandemic Influenza Plan for the Health Sector. Public Health Agency. Canada: 2006.
76.	 Alberta Emergency Management Agency. British Columbia Earthquake Response Plan. Alberta: Minister of Municipal Affairs and Housing; 2008.
77.	 National Health Service. Health and Social Care Influenza Pandemic Preparednes and Response. Department of Health.  

United Kingdom.: 2012.
78.	 Public Health England. Pandemic Influenza Response Plan. Department of Health. London: 2014.
79.	 United Kingdom Government. Heatwave Plan for England. Department of Health. London: 2010.
80.	 Australian Government. National Catastrophic Natural Disaster Plan. D.o.t. Attorney-General. Canberra: 2010.
81.	 Australian Government. Health CBRNINC Plan Domestic Health Response Plan for Chemical, Biological, Radiological or Nuclear Incidents of Consequence. 

Department of Health. Canberra.: Commonwealth of Australia; 2014.
82.	 Australian Health Protection Principle Committee. Domestic Response Plan for MCI of National Consquence. Canberra, ACT: Australian Government 

Department of Health and Ageing; 2011.
83.	 Australian Government. Anthrax: Public Health Response Plan for Australia - Guidelines for preparedness, response and management following the 

deliberate release of Bacillus anthracis. Department of Health. Canberra: Commonwealth of Australia; 2012.
84.	 Australian Government. An Acute Flaccid Paralysis and Poliomtelitis Response Plan for Australia. Department of Health. ACT: Australian Government; 2008.
85.	 Australian Government. Australian Health Management Plan for Pandemic Influenza. Department of Health. Canberra, ACT: Commonwealth of Australia; 2014.
86.	 Queensland Government. Pandemic Influenza Plan. Queensland Health. Queensland: Queensland Health; 2014.
87.	 Queensland Government. Public Health Response and Recovery Plan - Flood Event. Queensland Health. Queensland: Queensland Health; 2010.
88.	 Queensland Government. State of QLD MultiAgency Response Plan to Chemical, Biological, Radiological Incidents. Emergency Services, State Department 

Management Group, and Q. Health. Brisbane.: Queensland Government; 2004.
89.	 Queensland Government. North Queensland Dengue Outbreaks - Incident Action Plan. Queensland Health. Queensland.: Queensland Government; 2009.
90.	 South Australian Government. Operational Plan for Pandemic Influenza. South Australian Health. South Australia.: South Australian Government; 2012.
91.	 South Australian Government. Extreme Heat Operational Plan. South Australian Health. South Australia.: South Australian Government; 2013.
92.	 Western Australian Government. West Australian Health Management Plan for Pandemic Influenza. Western Australian Health. Western Australian 

Government; 2009.
93.	 Western Australian Government. State Emergency Management Plan for Heatwave. Department of Fire and Emergency Services. Perth.: Western 

Australian Government; 2012.
94.	 Hongkong Government. Preparedness Plan for Influenza Pandemic. Department of Health. Hongkong: 2014.
95.	 New South Wales Government. NSW Health Influenza Pandemic Plan,. Ministry of Health. New South Wales Government; 2010.
96.	 Singapore Government. MOH Pandemic Readiness and Response Plan for Influenza and Other Acute Respiratory Diseases. Ministry of Health. Singapore.: 2014.
97.	 World Health Organisation. Pandemic Influenza Risk Management: WHO Interim Guidance. 2013.
98.	 FEMA. Developing and Maintaining Emergency Operations Plans. 2010.
99.	 FEMA. Developing and Maintaining Emergency Operations Plans. 2010.
100.	 United Nations. Hyogo Framework for Action 2005-2015. 2005.
101.	 Queensland Government. Cairns and Hinterland Hospital and Health Service - Disaster Management Plan. Department of Health. Cairns: Queensland Government; 2014.
102.	 World Health Organization. Pandemic Influenza Risk Management: WHO Interim Guidance. 2013.
103.	 European Commission. EU CIVIL PROTECTION LEGISLATION. E.C.H.A.a.C. Protection. 2014.
104.	 Biddinger P, Savoia E, Massin-Short S, Preston J, Stoto M. Public Health Emergency Preparedness Exercises: Lessons Learned. Public Health Reports. 

2010;5(125):100-6.
105.	 US Dept of Homeland Security. National Incident Management System. Washington, D.C.: US Dept of Homeland Security; 2008.
106.	 Federal Emergency Management Agency. Considerations for Fusion Center and Emergency Operations Coordination – Preparedness Guide. 2010.
107.	 US Dept of Homeland Security. Fusion Centers and Emergency Operations Centers. 2015.
108.	 Federal Emergency Management Agency. Developing and maintaining emergency operations plans. 2010.
109.	 Federal Emergency Management Agency. IS-0700.A: National Incident Management System, An Introduction: Instructor Guide. 2014.
110.	 Pan American Health Organization. Knowledge Center on Public Health & Disasters: Health response in emergencies and disasters. 2015.
111.	 Public Safety Canada. National Emergency Response System. 2011.
112.	 Emergency Management BC (Canada). EMERGENCY OPERATIONS CENTRE: Operational Guidelines. ?2008.
113.	 Emergency Management BC (Canada). Emergency Management in BC: Reference Manual. 2011.
114.	 Emergency Management Australia. Operations Centre Management. Commonwealth of Australia; 2001.
115.	 Queensland Health. The Principles, Standards & Instructions for Working in a Queensland Health Emergency Operations Centre (HEOC): training manual 

[internal document]. 2011.
116.	 Queensland Health. State Health Emergency Coordination Centre: Standard Operating Procedures [INTERNAL DOCUMENT]. 2008.
117.	 New Zealand Government. NZ CIMS. 2014.
118.	 European Commission. Strategy for Generic Preparedness Planning: Technical guidance on generic preparedness planning  

for public health emergencies. 2011. (http://ec.europa.eu/health/preparedness_response/generic_preparedness/index_en.htm).



50

119.	 Papagiotas SS, Frank M, Bruce S, Posid JM. From SARS to 2009 H1N1 Influenza: The Evolution of a Public Health Incident Management System at CDC. 
Public Health Reports. 2012;127:267-74.

120.	 Queensland Health. Queensland Health Disaster Plan 2014. Brisbane, Australia: Queensland Government; 2014.
121.	 Queensland Health. Map of Cairns and Hinterland Hospital and Health Service. 2014.  

(http://www.health.qld.gov.au/cairns_hinterland/html/map.asp).
122.	 Queensland Health. Queensland Hospital and Health Service Maps. 2014. (http://www.health.qld.gov.au/maps/).
123.	 Commonwealth of Australia. Australian Emergency Management Arrangements. Canberra, Australia: The Attorney-General’s Department; 2009.
124.	 Queensland Government. Disaster management arrangements. 2014.  

(http://www.disaster.qld.gov.au/About_Disaster_Management/DM_arrangments.html).
125.	 Australian Government. National Health Emergency Response Arrangements. 2011.  

(http://www.health.gov.au/internet/main/publishing.nsf/Content/ohp-response-arrangement-nov11-l).
126.	 Ryan B, Milligan B, Preston-Thomas A, Wilson G. Environmental health disaster management: A new approach. Australian Journal of Emergency 

Management, The. 2013;28(1):35.
127.	 Ryan BJ, Franklin RC, Burkle FM, Watt K, Aitken P, Smith EC, et al. Analyzing the impact of severe tropical Cyclone Yasi on public health infrastructure and 

the management of noncommunicable diseases. Prehospital and disaster medicine. 2014:1-10.
128.	 Little M, Stone T, Stone R, Burns J, Reeves J, Cullen P, et al. The evacuation of Cairns hospitals due to severe tropical Cyclone Yasi. Academic emergency 

medicine. 2012;19(9):E1088-E98.
129.	 Ryan B, Kuhl I, Ware R. Framework for Handling Asbestos After a Tidal Surge. Journal of environmental health. 2014;76(6).
130.	 Kim JK, Sharman R, Rao HR, Upadhyaya S. Efficiency of critical incident management systems: Instrument development and validation. Decision Support 

Systems. 2007;44(1):235-50.
131.	 BC Health Authorities. Model Core Program Paper: Health Emergency Management. 2006.
132.	 US Centers for Disease Control & Prevention. Global Health Security Agenda: GHSA Emergency Operations Centers Action Package. 2015.  

(http://www.cdc.gov/globalhealth/security/actionpackages/emergency_operations_centers.htm).
133.	 US Centers for Disease Control & Prevention. Public Health Preparedness: Strengthening CDC’s Emergency Response. 2009.
134.	 US Centers for Disease Control & Prevention. Public Health Emergency Preparedness Cooperative Agreement. 2012.
135.	 Parker A, Nelson C, Shelton S, Dausey D, Lewis M, Pomeroy A, et al. Measuring Crisis Decision Making for Public Health Emergencies. Santa Monica,  

CA: RAND Corporation; 2009.
136.	 Moynihan DP. The Network Governance of Crisis Response: Case Studies of Incident Command Systems. Journal of Public Administration Research and 

Theory. 2009;19(4):895-915.
137.	 Lynch T, Cox P. Emergency management of SARS: A quantum leap or a paradigm shift? Risk Management in Canadian Health Care. 2003;5(6):65-76.
138.	 Burkle F. Measures of Effectiveness in Large-scale Bioterrorism Events. Prehospital and Disaster Medicine. 2004;18(3).
139.	 Lynch T, Cox P. Reverse quality management: Developing evidence-based best practices in health emergency management.  

Q Manage Health Care. 2006;15(2):104-15.
140.	 Subbarao I, Lyznicki J, Hsu E, Gebble K. A Consensus-based Educational Framework and Competency Set for the Discipline of Disaster Medicine and Public 

Health Preparedness. Disaster Med Public Health Preparedness. 2008;2:57-68.
141.	 Savoia E, Testa M, Biddinger P, Cadigan R, Koh H, Campbell P, et al. Assessing Public Health Capabilities During Emergency Preparedness Tabletop 

Exercises: Reliability and Validity of a Measurement Tool. Public Health Reports. 2009;124(1):138-48.
142.	 Stoto M. Measuring and assessing public health emergency preparedness. Journal of Public Health Management and Practice. 2013;19(5 SUPPL. 2):S16-S21.
143.	 Davis M, Bevc A, Schenck A. Effects of Performance Improvement Programs on Preparedness Capacities. Public Health Reports. 2014;SP4(129):19-27.
144.	 Nelson C, Lurie N, Wasserman J, Zakowski S. Conceptualizing and Defining Public Health Emergency Preparedness. American journal of public health. 

2007;97(S1):S9-11.
145.	 Kruk M. Emergency preparedness and public health systems: lessons for developing countries. Am J Prev Med. 2008;34(6):529-34.
146.	 Burkle F, Hsu E, Loehr M, Christian M, Markenson D, Rubinson L, et al. Definition and Functions of Health Unified Command and Emergency Operations 

Centers for Large-scale Bioevent Disasters Within the Existing ICS. Disaster Med Public Health Preparedness. Disaster Med Public Health Preparedness. 
2007;1:135-41.

147.	 Pillai S, Nyenswah T, Rouse E, Arwady M, Forester J, Hunter J, et al. Developing an Incident Management System to Support Ebola Response — Liberia, 
July–August 2014. Morbidity and Mortality Weekly Report. 2014;63(41):930-33.

148.	 Mignone A, Davidson R. Public health response actions and the use of EOCs. Prehosp Disast Med. 2003;18(3):217-8.
149.	 Craig AT, Kasai T, Li A, Otsu S, Khut QY. Getting back to basics during a public health emergency: A framework to prepare and respond to infectious disease 

public health emergencies. Public Health. 2010;124(1):10-3.
150.	 McCabe OL, Barnett D, Taylor H, Links J. Ready, Willing, and Able: A Framework for Improving the Public Health Emergency Preparedness System. Disaster 

Med Public Health Preparedness. 2010;4:161-8.
151.	 Davis MV, Mays GP, Bellamy J, Bevc CA, Marti C. Improving public health preparedness capacity measurement: development of the local health department 

preparedness capacities assessment survey. Disaster Med Public Health Prep. 2013;7(6):578-84.
152.	 Buck DA, Trainor JE, Aguirre BE. A Critical Evaluation of the Incident Command System and NIMS. Journal of Homeland Security and Emergency 

Management. 2006;3(3).
153.	 Andrew M. Parker CN, Shoshana R. Shelton, David J. Dausey, Matthew W. Lewis, Amanda Pomeroy, Kristin J. Leuschner. Measuring Crisis Decision Making 

for Public Health Emergencies. Santa Monica, CA: RAND Corporation; 2009.
154.	 Lutz L, Lindell M. Incident Command System as a Response Model Within Emergency Operation Centers during Hurricane Rita. Journal of Contingencies 

and Crisis Management. 2008;16(3).
155.	 Savoia E, Massin-Short SB, Rodday AM, Aaron LA, Higdon MA, Stoto MA. Public health systems research in emergency preparedness: a review of the 

literature. American journal of preventive medicine. 2009;37(2):150-6.
156.	 Yeager V, Menchemi N, McCormick L, Ginter P. The Nature of the Public Health Emergency Preparedness Literature 2000-2008: A Quantitative Analysis. 

J Public Health Management Practice. 2010;16(5):441-9.

 	 References: Training and exercises review

1	 Global Health Security Agenda: Action Packages. Centers for Disease Control and Prevention, Global Health Security Agenda (GHSA); 2014.
2	 Hsu ET Tamara,Bass Eric,Whyne Dianne,Kelen Gabor;Green, Gary. Healthcare worker competencies for disaster training. BMC Medical Education. 2006;6(1):19.
3	 A Systematic Review of Public Health Emergency Operation Centres. World Health Organization; 2014.
4	 Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement PLoS Med 6(6): 

e1000097. doi:10.1371/journal.pmed1000097;2009.
5	 ASTM. International A. E2915-13 Standard Guide for emergency Operations Center (EOC) Management. American Society for Testing and Materials, ASTM 

International; 2013.
6	 ASTM. International A. E2601-08 Standard Practice for Radiological Emergency Response. American Society for Testing and Materials, ASTM International; 2008.
7	 ASTM. E2668 − 10, Standard Guide for Emergency Operations Center (EOC) Development. West Conshohocken,PA, United States,: American Society for 

Testing and Materials, ASTM International; 2010.
8	 	ASTM. International A. E2770-10 Standard Guide for Operational Guidelines for Initial Response to a Suspected Biothreat Agent. American Society for 

Testing and Materials, ASTM International; 2010.
9	 Australian Quality Training Framework (AQTF). AQTF Essential Conditions and Standards for Continuing Registration. Australia: Australian Skills Quality Authority; 2012.
10	 Common Wealth of Australia. Standards for Registered Training Organisations (RTOs) 2015 - F2014L01377; 2014.
11	 Common Wealth of Australia. Standards for VET Regulators 2015 - F2014L01375; 2014.
12	 The British Standards Institution (BSI). BS 11200:2014 Crisis management - Guidance and good practice. British Standards Institution, BSI Standards Limited; 2014.
13	 The European Parliament and the Council of the European Union. European Parliament/Council Decision No 1313/2013/EU of 17 December 2013 on a Union 

Civil Protection Mechanism L 347/924. Official Journal of the European Union; 2013.
14	 The European Parliament and the Council of The European Union. Regulation (EU) No 375/2014 of the European Parliament and of the Council of 3 April 2014. 

establishing the European Voluntary Humanitarian Aid Corps (‘EU Aid Volunteers initiative’). Brussels: Official Journal of the European Union; 2014. p. L 122/1 - L /17.
15	 American National Standards Institute (ANSI) IAfCEaTI. ANSI/IACET 1-2013 Standard for Continuing Education and Training. International Association for 

Continuing Education and Training (IACET); 2013.
16	 International Standard ISO 22300:2012 Societal security — Terminology. Switzerland,: ISO, The International Organization for Standardization; 2012.
17	 International Standard ISO 22320: 2011 Societal security — Emergency management — Requirements for incident response. Switzerland,: ISO,The 

International Organization for Standardization; 2011.
18	 Standardization IOf. International Standard ISO 22398 Societal security — Guidelines for exercises. Switzerland: International Organization for Standardization; 2013.
19	 Standardization IOf. International Standard ISO 22301 Societal security — Business continuity management systems — Requirements. Switzerland: 

International Organization for Standardization; 2012.
20	 Standardization IOf. International Standard ISO 15489-1 Information and documentation — Records management. Switzerland: International Organization 

for Standardization; 2001
21	 Standardization IOf. International Standard ISO 22397 Societal security — Guidelines for establishing partnering arrangements. Switzerland: International 

Organization for Standardization; 2014.

9

8       References



51

Summary Report of Systematic Reviews for Public Health Emergency Operations centres         July 2015

22	 Standardization IOf. International Standard ISO 11320 Nuclear criticality safety — Emergency preparedness and response. Switzerland: International 
Organization for Standardization; 2011.

23	 Standardization IOf. International Standard ISO 11064-1 Ergonomic design of control centres. Switzerland: International Organization for Standardization; 2000.
24	 British Columbia Emergency Response Management System (BCERMS) Advisory Committee (BAC). British Columbia Emergency Response Management 

System: Standards for Training Providers and BCERMS Training Materials. Provincial Emergency Programme, Ministry of Public Safety and Solicitor General,; 2008.
25	 National Fire Protection Association. NFPA 1600, Standard on Disaster/Emergency Management and Business Continuity Programmes. Quincy, 

Massachusetts: National Fire Protection Association; 2013.
26	 National Fire Protection Association. US NFPA 1561: Standard on Emergency Services Incident Management System and Command Safety. National Fire 

Protection Association,; 2014.
27	 National Fire Protection Association. US NFPA 1026: Standard for Incident Management Personnel Professional Qualifications. National Fire Protection 

Association; 2014.
28	 Learning and Skills Improvement Service LLU. LSIFL307v2, URN Prepare and develop resources to support learning - National Occupational Standards 

(NOS),. Skills for Justice; 2010.
29	 Learning and Skills Improvement Service LLU. LSIILARG5URN Develop training sessions - National Occupational Standards (NOS),. Skills for Justice; 2008.
30	 Learning and Skills Improvement Service LLU. LSIILARG6URN Enable learning through presentations - National Occupational Standards (NOS),. Skills for Justice; 2008.
31	 Learning and Skills Improvement Service LLU. LSILADD05, URN Develop and prepare resources for learning and development - National Occupational Standards 

(NOS),. Skills for Justice; 2010.
32	 Learning and Skills Improvement Service LLU. LSILADD06, URN Manage learning and development in groups - National Occupational Standards (NOS),. 

Skills for Justice; 2010.
33	 Emergency Response Framework (ERF). World Health Organization; 2013.
34	 International Health Regulations (2005). 2nd ed: World Health Organization; 2008.
35	 Pacific Open Learning Health Net (POLHN). World Health Organization, online resource.  

Available from:(http://courses.polhncourses.org/)
36	 Public Health and Emergency Management in Asia and the Pacific (PHEMAP). World Health Organization, online resource.  

Available from: (http://www.who.int/hac/techguidance/training/courses/en/)
37	 Health Security learning Platform (HSLP). World Health Organization, online resource.  

Available from: ( https://extranet.who.int/ihr/training/)
38	 Simulation exercise on Ebola. World Health Organization, online resource.  

Available from: (http://www.euro.who.int/en/health-topics/emergencies/pages/news/news/2014/11/successful-ebola-simulation-exercise-organized-in-the-
former-yugoslav-republic-of-macedonia)

39	 ConvEx-3 2008: International Emergency Response Exercise. World Health Organization, online resource.  
Available from: (http://www.who.int/environmental_health_emergencies/events/convex2008/en/)

40	 “Assessing Public Health in emergency situations” course. United Nations Office for Disaster Risk Reduction, online resource. Available from: (http://www.aphes.be/)
41	 “Emergency Public Health and Disasters” Conference. United Nations Office for Disaster Risk Reduction, online resource.  

Available from: (http://www.unisdr.org/we/inform/events/32174)
42	 Learning Platform. International Federation of Red Cross Red Crescent Societies, online resource.  

Available from: (http://www.ifrc.org/en/get-involved/learning-education-training/learning-platform1/)
43	 Certified Professional Development Courses. International Federation of Red Cross Red Crescent Societies, online resource.  

Available from: (https://www.ifrc.org/en/get-involved/learning-education-training/certified-professional-development-courses/)
44	 Variety of courses provided by the Asian Disaster Preparedness Center, online resource.  

Available from: (http://www.adpc.net/igo/contents/Training/aDefault.asp#sthash.cyN1AhyQ.dpbs)
45	 EU Health Strategy “Together for Health”. European Commission, online resource. Available from: (http://ec.europa.eu/health/strategy/policy/index_en.htm)
46	 EU Funding mechanisms. European Commission, online resource. Available from: (http://ec.europa.eu/health/programme/funding_schemes/index_en.htm)
47	 Consumers, Health, Agriculture and Food Executive Agency. European Commission, online resource. Available from: (http://ec.europa.eu/chafea/)
48	 Consumers, Health, Agriculture and Food Executive Agency trainings and exercises for cross-border threats, online resource.  

Available from: (http://ec.europa.eu/chafea/projects/database/)
49	 Emergency Response Coordination Center of the EC Humanitarian Aid and Civil Protection Department. European Commission, online resource.  

Available from: (http://ec.europa.eu/echo/en/what/civil-protection/emergency-response-coordination-centre-ercc)
50	 Experts training and Exchange Programme. Humanitarian Aid and Civil Protection Department. European Commission, online resource.  

Available from: (http://ec.europa.eu/echo/en/what/civil-protection/experts-training-and-exchange)
51	 Simulation Exercises, Humanitarian Aid and Civil Protection Department. European Commission, online resource.  

Available from: (http://ec.europa.eu/echo/en/what/civil-protection/simulation-exercises)
52	 ENTRi, a Training Initiative for Civilian Crisis Management. European Commission, online resource. Available from: (http://www.entriforccm.eu/)
53	 European Programme for Intervention Epidemiology Training (EPIET). European Centre for Disease Prevention and Control, online resource.  

Available from: (http://ecdc.europa.eu/en/epiet/Pages/HomeEpiet.aspx)
54	 European Public Health Microbiology Training (EUPHEM). European Centre for Disease Prevention and Control, online resource.  

Available from: (http://www.ecdc.europa.eu/en/activities/training_activities/EUPHEM/Pages/index.aspx)
55	 ECDC Summer School. European Centre for Disease Prevention and Control, online resource.  

Available from: (http://www.ecdc.europa.eu/en/press/events/_layouts/forms/Event_DispForm.aspx?List=a8926334-8425-4aae-be6a-70f89f9d563c&ID=255)
56	 ECDC Training EXTRANET. European Centre Centre for Disease Prevention and Control, online resource (needs password). Available from: (https://login.

ecdc.europa.eu/adfs/ls/?wa=wsignin1.0&wreply=https%3A%2F%2Fextranet.ecdc.europa.eu%2F&wct=2015-02-25T11%3a07%3a19Z&wctx=4c0b380e-
aa20-4406-997f-d103115d97fb)

57	 FEMWIKI, an open information sharing platform. European Centre for Disease Prevention and Control, online resource. 
Available from: (https://wiki.ecdc.europa.eu/training/ecdc_summer_school_2014/w/wiki/default.aspx)

58	 Pandemic influenza preparedness in the northern region of Portugal, intersectoral simulation exercise. European Centre for Disease Prevention and Control, 
online resource. Available from: (http://www.ecdc.europa.eu/en/healthtopics/pandemic_preparedness/innovations/Pages/exercises.aspx)

59	 UK’s Central Government Emergency Response Training (CEGERT) course. Cabinet Office and National Security and Intelligence, online resource.  
Available from: (https://www.gov.uk/emergency-planning-and-preparedness-exercises-and-training)

60	 Health Protection Collection of Trainings. Public Health England, UK, online resource.  
Available from:(https://www.gov.uk/government/collections/health-protection-training)

61	 Novel and Dangerous Pathogens Training. Public Health England, UK, online resource. Available from: (https://www.phe-protectionservices.org.uk/nadp)
62	 A variety of courses provided by the Emergency Planning College, online resource. Available from: (http://www.epcollege.com/epc/training/courses/)
63	 “Emergency Control Centre Operation” course. The Emergency Planning College, UK, online resource.  

Available from: (http://www.epcollege.com/epc/training/courses/courselist/emergency-control-centre-operations/)
64	 E-learning portal .Public Health Agency of Canada, online resource. Available from: (https://training-formation.phac-aspc.gc.ca/)
65	 Emergency Management Exercises. Public Health Agency of Canada, online resource.  

Available from:( https://training-formation.phac-aspc.gc.ca/course/index.php?categoryid=6)
66	 Training courses. Justice Institute of British Columbia, online resource. Available from: (http://www.jibc.ca/programmes-courses/degrees-diplomas-certificates)
67	 Simulation Exercises. Justice Institute of British Columbia, online resource. Available from: (http://www.jibc.ca/programmes-courses/simulations-jibc)
68	 Emergency Operations Centre-Operations Section-EOC 130 course. Justice Institute of British Columbia, online resource.  

Available from: (http://www.jibc.ca/course/eoc130)
69	 Emergency Operations Centre-Logistics Section-EOC 132 course. Justice Institute of British Columbia, online resource.  

Available from: (http://www.jibc.ca/course/eoc132)
70	 Webinar#8: Data and Information Management in the EOC, online resource (needs password).  

Available from: (https://jibc.adobeconnect.com/_a827006546/emwebinar8/)
71	 Australian Medical Assistance Teams specialist courses. The National Critical Care and Trauma Response Centre, online resource.  

Available from: (http://www.nationaltraumacentre.nt.gov.au/what-we-do/disaster-management/ausmat)
72	 Major Incident Medical Management and Support course. Government of Western Australia, Ministry Of Health, online resource.  

Available from: (http://ww2.health.wa.gov.au/Corporate/Articles/J_M/Major-incident-medical-management-and-support-courses)
73	 Variety of accredited courses and professional development programmes. Australian Emergency Management Institute, online resource.  

Available from: (http://www.em.gov.au/education/Pages/default.aspx)
74	 Public Health Training Centers Network. US Department of Health and Human Services, online resource.  

Available from: (http://bhpr.hrsa.gov/grants/publichealth/trainingcenters/index.html)
75	 Variety of courses and professional development programmes. US Centers for Disease Control and Prevention, online resource.  

Available from: (http://emergency.cdc.gov/)
76	 Training materials and resources of the US Centers for Disease Control and Prevention, online resource.  

Available from: (http://emergency.cdc.gov/cerc/index.asp)
77	 Training Finder Real Time Affiliated Integrated Network. US Centers for Disease Control and Prevention, online resource.  

Available from: ( www.TRAIN.org)
78	 Preparedness Emergency Response Learning Centers (PERLC). US Centers for Disease Control and Prevention, online resource.  

Available from: (http://www.cdc.gov/phpr/perlc.htm)
79	 Allan S. Training for public health preparedness--advancing the field. J Public Health Manag Pract. 2014;20 Suppl 5:S1-2.



52

80	 Baker E, Lichtveld M, MacDonald, P. The Centers for Public Health Preparedness Programme: From Vision to Reality. Public Health Reports. 2010;125 (Suppl 5):4-7.
81	 CDC Emergency Operation Centre. US Centers for Disease Control and Prevention, online resource. Available from: (http://www.cdc.gov/phpr/eoc.htm)
82	 Center for Domestic Preparedness Training Center. US Federal Emergency Management Agency, online resource. Available from: (https://cdp.dhs.gov/)
83	 Emergency Management Institute Training Center. US Federal Emergency Management Agency, online resource.  

Available from: (http://www.training.fema.gov/emi.aspx)
84	 National Training and Education Division. US Federal Emergency Management Agency, online resource.  

Available from: (https://www.firstrespondertraining.gov/content.do/)
85	 Independent Study Programme. US Federal Emergency Management Agency, online resource. Available from: (http://www.training.fema.gov/is/)
86	 Emergency Management Professional Programme (EMPP). US Federal Emergency Management  

Agency, online resource. Available from: (http://www.training.fema.gov/empp/)
87	 Integrated Emergency Management Course (IEMC). US Federal Emergency Management Agency, online resource.  

Available from: (http://www.training.fema.gov/iemc/)
88	 IS-775 EOC Management and Operations. US Federal Emergency Management Agency, online resource.  

Available from: (http://www.training.fema.gov/is/courseoverview.aspx?code=IS-775)
89	 E 947 IEMC Emergency Operations Center/Incident Management Team Interface Course. US Federal Emergency Management Agency, online resource. 

Available from: (http://training.fema.gov/emicourses/crsdetail.aspx?cid=E947&ctype=R)
90	 Virtual TableTop Exercises (VTTX) Programme. US Federal Emergency Management Agency, online resource.  

Available from: (http://training.fema.gov/programmes/emivttx.aspx)
91	 Lessons Learned/Continuous Improvement Programme (LL/CIP). US Federal Emergency Management Agency, online resource.  

Available from: (https://www.fema.gov/evaluate-improve)
92	 Corrective Action Programme System. US Federal Emergency Management Agency, online resource (needs password).  

Available from: (https://hseep.dhs.gov/caps/login.do)
93	 Shultz,J, Loretti A. White Paper on Setting Standards for Selecting a Curriculum in Disaster Health .World Association for Disaster and Emergency Medicine; 2013.
94	 Managing Health Emergencies - A Guide for Establishing, Operating and Evaluating An Emergency Operations Centre. World Health Organization, Western 

Pacific Regional Office; 2006.
95	 World Health Organization. Public health emergency operations centre network (EOC-NET): consultation meeting, 19-20 November 2012, Geneva, 

Switzerland. World Health Organization; 2013.
96	 The WHO Europe EOC in the UN-city in Copenhagen –a regional hub for health crisis management. Presentation at the High Level Expert Meeting Athens, 

Greek EU presidency, 10th May 2014; 2014.
97	 WHO African Region gets Own Strategic Health Operations Center. World Health Organisation Regional Office for Africa, AFRONews Vol.11, N03; 2010.
98	 Public Health Preparedness: Strengthening the Nation’s Emergency Response State by State. Office of Public Health Preparedness and Response 

(OPHPR),U.S Centers for Disease Control and Prevention (CDC); 2010.
99	 Richard Diaz. Emergency Operations Center (EOC). Washington DC: PanAmerican Health Organization, Regional Office of the World Health Organisation; 2009.
100	 ECDC. Emergency Operations Centre (EOC) - ECDC Role in Public Health Event: European Centre for Disease Prevention and Control;  

Available from: http://www.ecdc.europa.eu/en/activities/epidemicintelligence/Pages/EpidemicIntelligence_EOC.aspx.
101	 Strategy for Generic Preparedness Planning Technical guidance on generic preparedness planning for public health emergencies. European Commission 

Health and Consumers Directorate-General; 2011.
102	 Guidelines on Health Emergency Management, Manual for Operations Centers. Philippines: Philippines Department of Health, World Health Organization; 2008.
103	 Preparedness in the Southwest, Emergency Operations Center: The Arizona Center for Public Health Preparedness, on-line course  

Available from: http://lms.mwperlc.arizona.edu/alpha/PDFmodule/Emergency%20Operations%20Center.pdf.
104	 Health Emergency Operations Center, on-line training material. Orange County Health Care Agency; 2012.  

Available from: http://healthdisasteroc.org/prepare/heoc
105	 Porntip Jaipech NJ, Jesada Chaikunrat, Surachart Koyadun, Adisak Bhumiratana. Emergency Response Competencies for Thai Public Health Workers: 

State-of-the-Art Disaster Research and Applications. Asia Journal of Public Health. 2012;3(1).
106	 Competency - To - Curriculum Toolkit. Athens, Georgia US: Association for Prevention Teaching and Research, Columbia School of Nursing Center for Health Policy; 2008.
107	 Framework for Workforce Education Development for Health Protection in Scotland. NHS Education for Scotland and Health Protection Scotland; 2006.
108	 2009–10 Colorado Public Health Emergency Preparedness and Response Course Catalog. State of Colorado, Department of Public Health and Environment; 2010.
109	 Burkle FM, Jr., Hsu EB, Loehr M, Christian MD, Markenson D, Rubinson L, et al. Definition and functions of health unified command and emergency 

operations centers for large-scale bioevent disasters within the existing ICS. Disaster Med Public Health Prep. 2007;1(2):135-41.
110	 NSW Guideline: Disaster Preparedness Education Strategic Framework 2008-2011. Department of Health, NSW; 2009.
111	 Technical Guidelines for Integrated Disease Surveillance and Response in the African Region, Brazzaville, Republic of Congo and Atlanta. USA: World 

Health Organization and Centers for Disease Control and Prevention; 2010. p. 1-398.
112	 Trainor JE, Subbio, Tony. Critical Issues in Disaster Science and Management: A Dialogue Between Researchers and Practitioners. United States. Federal 

Emergency Management Agency; 2014.
113	 Hassan S, Kirk M, Stewart T, MacIntyre CR. The ARM Network--a model for infectious disease surge response capacity in the Western Pacific Region. 

Western Pac Surveill Response J. 2014;5(2):5-8.
114	 Healthcare Preparedness Capabilities: National Guidance for Healthcare System Preparedness. U.S. Department of Health and Human Services Office of 

the Assistant Secretary for Preparedness and Response (ASPR); 2012.
115	 Public Health Workforce Surge Guidelines. New South Wales Government (NSW), Ministry of Health; 2014.
116	 Australian Emergency Management Handbook Series Disaster Health, Handbook 1. Attorney-General’s Department, Australian Emergency Management 

Institute; 2011.
117	 International Health Regulations (2005) IHR Core Capacity Monitoring Framework:Checklist and Indicators for Monitoring Progress in the Development of 

IHR Core Capacities in States. World Health Organisation; 2013.
118	 Civil Contingencies Act Enhancement Programme Chapter 14: The Role of the Voluntary Sector Revision to Emergency Preparedness. Cabinet Office UK; 2011.
119	 Benchmarks, Standards and Indicators for Emergency Preparedness and Response. World Health Organization Regional Office for South-East Asia; 2007.
120	 Global Assessment of National Health Sector Emergency Preparedness and Response. Geneva: World Health Organization; 2008.
121	 Public health events of initially unknown etiology: A framework for preparedness and response in the African Region. WHO Regional Office for Africa; 2014.
122	 Emergency Management Plan. British Columbia Ministry of Health; 2005.
123	 Overview of Emergency Preparedness and Response. Public Helath Agency of Canada; 2006.
124	 Zagelbaum et.al . Factors influencing readiness to deploy in disaster response: findings from a cross-sectional survey of the Department of Veterans Affairs 

Disaster Emergency Medical Personnel System. BMC Emergency Medicine. 2014;14(1):16.
125	 HHS Disaster Behavioral Health Concept of Operations .U.S. Department of Health and Human Services; 2014.
126	 NHS England Core Standards for Emergency preparedness, resilience and response v.02. NHS England; 2014.
127	 Manual 41: Small Group Training Management, in Australian Emergency Management Handbook Series Disaster Health, Handbook 1. Emergency 

Management Australia; 1999.
128	 A Guide to Planning Public Health Emergency Exercises - Public Health Emergency Preparedness Protocol. Ontario: Ontario, Ministry of Health and Long-Term Care; 2009.
129	 Commission Implementing Decision C 378/6 of 28 November 2012 (8.12.2012). Official Journal of the European Union; 2012.
130	 Adini et al. Evidence-based support for the all-hazards approach to emergency preparedness. Israel Journal of Health Policy Research. 2012;1(1):40.
131	 Paul D. Biddinger M, Elena Savoia, Sarah B. Massin-Short, Jessica Preston, Michael A. Stoto, Public Health Emergency Preparedness Exercises: Lessons 

Learned. Public Health Reports. 2010; Sup5, Vol 125.
132	 National Incident Management System Training Programme. U.S. Department of Homeland Security (DHS); 2011.
133	 EOC Assessment Checklist. U.S Department of Homeland Security Federal Emergency Management Agency (FEMA); 2009.
134	 WestPlan-Health 2012. Western Australia.Department of Health. Disaster Preparedness and Management Unit; 2012.
135	 Agis D. Tsouros, Panos A Efstathiou. Mass Gatherings and Public Health:The Experience of the Athens 2004 Olympic Games World Health Organization 

(WHO), Regional Office for Europe; 2007.
136	 Thackway SC, Timothy;Fizzell, Jan;Muscatello, David;Armstrong, Paul. Should cities hosting mass gatherings invest in public health surveillance and 

planning? Reflections from a decade of mass gatherings in Sydney, Australia. BMC Public Health. 2009;9(1):324.
137	 AUDIT REPORT: Emergency Preparedness and Response. Public Health Agency of Canada; 2010.
138	 Esther Lake. Training in Health Emergency Management in Asia-Pacific: The Inter-Regional PHEMAP. Southeast Asian J Trop. Med Public Health, 2009;40 (Suppl 1).
139	 Hyogo Framework for Action 2005-2015: Building the Resilience of Nations and Communities to Disasters. Geneva: United Nations Office for Disaster Risk 

Reduction (UNISDR); 2007.
140	 SAARC: Regional progress report on the implementation of the Hyogo Framework for Action (2011-2013). South Asian Association for Regional 

Cooperation (SAARC); 2013.
141	 National Incident Management System. US Department of Homeland Security(DHS); 2008
142	 The Australasian Inter-Service Incident Management System: A Management System for any Emergency, third edition version 1. Australasian Fire Authority 

Council; 2004.
143	 Emergency Response and Recovery Non statutory guidance accompanying the Civil Contingencies Act 2004: UK Cabinet Office; 2013
144	 NHS Commissioning Board Command and Control Framework. UK: National Health System, UK; 2013.
145	 National Emergency Responder Credentialing System Medical and Public Health. U.S. Department of Homeland Security, Federal Emergency Management 

Agency; 2007.
146	 NIMS Guide NG 0002, National Credetialing Definition and Criteria, Chapter 4, Resource Management – dated March 24, 2006.: U.S Homeland Security 

Federal Emergency Management Agency,DHS/FEMA; 2007.

9       References



53

Summary Report of Systematic Reviews for Public Health Emergency Operations centres         July 2015

147	 NIMS Guideline for the Credentialing of Personnel. Department of Homeland Security (DHS)/Federal Emergency Management Agency (FEMA); 2011.
148	 Strengthening health-system emergency preparedness. Toolkit for assessing health-system capacity for crisis management Part 1. User manual Supported 

by the European Commission Directorate-General for Health. WHO Regional Office for Europe; 2012.
149	 NHS Commissioning Board Emergency Preparedness Framework 2013. NHS Commissioning Board; 2013.
150	 Public Health Emergency Preparedness Protocol. Ministry of Health, Ontario; 2008.
151	 Wang Y, Li X, Yuan Y, Patel MS. A Multi-Method Approach to Curriculum Development for In-Service Training in China’s Newly Established Health 

Emergency Response Offices PLoSOne 9(6):e 100892 doi:10.1371/journal.pone.0100892
152	 Training Best Practices Standards and Guidelines, Systemwide Training and Education Group (STEW),. California Uo. EH & S; 2011.
153	 Seynaeve G, Archer F, Fisher J, Lueger-Schuster B, Rowlands A, Sellwood P, et al. International standards and guidelines on education and training for the 

multi-disciplinary health response to major events that threaten the health status of a community. Prehosp Disaster Med. 2004;19(2):S17-30.
154	 Learning Taxonomy Levels for Developing Competencies & Learning Outcomes (for the Cognitive and Affective Domains) Reference Guide. Association of 

Schools and Programmes of Public Health;2013
155	 The Knowledge, Skills, and Attitudes (KSAs) for the Public Health Preparedness and Response Core Competency Model. Centers for Disease Control and 

Prevention (CDC): Office of Public Health Preparedness and Response, Association of Schools of Public Health 2012.
156	 9th Inter-regional Course on Public Health and Emergency Management in Asia and the Pacific(PHEMAP-9). Asian Disaster Preparedness Center 

(ADPC),World Health Organization (WHO); 2009. p. 1-5.
157	 CDC’s E-learning Essentials - A guide for creating quality electronic learning. Centers for Disease Control and Prevention; 2013.
158	 Public Health & Healthcare Preparedness:TRAINING and EXERCISE PLAN 2012 - 2015. Alaska Department of Health and Social Services (DHSS), State of Alaska: 

Alaska Department of Health and Social Services (DHSS); 2012.
159	 The Emergency Planning Society Core Competences Framework. The Emergency Planning Society; 2011.
160	 Core Competencies for Public Health Professionals. The Council on Linkages Between Academia and Public Health Practice; 2014.
161	 Parker CL BD, Fews AL, Blodgett D, Links JM. The Road Map to Preparedness: a competency-based approach to all-hazards emergency readiness training 

for the public health workforce. Public Health Rep. 2005;120(5):504-14.
162	 Walsh L et al. Core Competencies for Disaster Medicine and Public Health. Disaster Med Public Health Preparedness. 2012;6:44-52 2012;6:44-52.
163	 Public Health PreparednessTraining Catalog Guidelines and Listings For County Health Departments. US, Florida Department of Health; 2014.
164	 Public Health Preparedness and Response Core Competency Model Version 1.0. Centers for Disease Control and Prevention (CDC); 2010.
165	 Public Health Agency Canada. Core Competencies for Public Health in Canada: Release 1.0. Her Majesty the Queen in Right of Canada, represented by the 

Minister of Health; 2008.
166	 NHS Commissioning Board Model Job Description and Competencies for Emergency Preparedness Officers in NHS. UK: National Health System, UK; 2013.
167	 Walsh L, Altman BA, King RV, Strauss-Riggs K. Enhancing the translation of disaster health competencies into practice. Disaster Med Public Health Prep. 2014;8(1):70-8.
168	 European public health microbiology training programme. Stockholm: European Centre for Disease Prevention and Control (ECDC); 2013.
169	 Competencies for Applied Epidemiologists in Governmental Public Health Agencies. CDC/CSTE; 2008.
170	 EpiSouth Project WP5 Strategic Document Training in Public Health and Applied Epidemiology in the Mediterranean Countries and Balkans. DG SANCO, 

European Commission; 2010. 
171	 Daily E, Padjen P, Birnbaum ML: A review of competencies developed for disaster healthcare providers: Limitations of current processes and applicability. 

Prehosp Disaster Med 2010;25(5):387–395.
172	 San Francisco Emergency Operations Center (EOC) & Department Operations Center (DOC)Staff Training Guide. San Francisco Department of Emergency 

Management; 2014.
173	 Department of Homeland Security (DHS) fiscal year (FY) 2006 Homeland Security Grant Programme (HSGP) Programme guidance and application kit U.S. 

Dept. of Homeland Security; 2005.
174	 Sinclair H et al. Assessing emergency management training and exercises. Disaster Prevention and Management. 2012;21(4):507-21.
175	 Handbook on simulation exercises in EU public health settings – How to develop simulation exercises within the framework of public health response to 

communicable diseases. Stockholm: European Centre for Disease Prevention and Control (ECDC);, 2014 
176	 Preparing Scotland: Scottish Exercise Guidance. The Scottish Government; 2010.
177	 Homeland Security Exercise and Evaluation Programme (HSEEP). U.S Department of Homeland Security (DHS); 2013.
178	 Guidelines for the Development of an Exercise Programme. Ontario: Emergency Management Ontario; 2010.
179	 Public Health Emergency Exercise Toolkit; Planning, Designing, Conducting, and Evaluating Local Public Health Emergency Exercises. Columbia University 

School of Nursing, Center for Health Policy; 2006. p. 1-80.
180	 Public Health Emergency Preparedness Exercise Evaluation Toolkit. Harvard School of Public Health; 2013.
181	 ExPoseReport final. World Health Organization (WHO), Health Protection Agency (HPA); 2012.
182	 Exercise Red Wing. European Center for Disease Prevention and Control; 2007.
183	 Exercise POSE II (Polio Outbreak Simulation Exercise) Final Report. World Health Organization, Public Health England; 2014.
184	 Exercise Aristaeus: Final Report 28.06.13 Public Health England; 2013.
185	 Roohi S, Wilson T. A decade of gains in public health emergency preparedness and response at points of entry. Western Pac Surveill Response J. 2012;3(1):1-2.
186	 Teixeira MG, Souza, LPF, Nascimento EMR,Barreto ML, Barbosa N et al. Evaluation of Brazil’s public health surveillance system within the context of the 

International Health Regulations (2005). Rev Panam Salud Publica. 2012;32(1):49-55.
187	 Off The Shelf Exercises - Update. Public Health England; 2014.
188	 CIE Toolkit Exercise Planning Workbook. Health Protection Agency;2011
189	 Exercise development guide for validating influenza pandemic preparedness plans. World Health Organization; 2006.
190	 Lowrey et al. Effective media communication of disasters: Pressing problems and recommendations. BMC Public Health. 2007;7(1):97.
191	 Katinka de Balogh. Strengthening One Health approaches through table-top simulation exercises, Presentation at GRF One Health Summit 2012, Davos. 

Food and Agriculture Organization, ppt presentation; 2012.
192	 Australian Emergency Management Handbook Series: Managing Exercises - Handbook 3. Australia: Commonwealth of Australia; 2012.
193	 Greco D, Stern EK, Marks G. Review of ECDC’s response to the influenza pandemic 2009 –2010. Stockholm: European Centre for Disease Prevention and Control; 2011.
194	 Savoia E, Biddinger PD, Fox P, Levin DE, Stone L, Stoto MA. Impact of tabletop exercises on participants’ knowledge of and confidence in legal authorities 

for infectious disease emergencies. Disaster Med Public Health Prep. 2009;3(2):104-10.
195	 Lisa R. Shugarman EE, ;Arvind Jain,;Nancy Nicosia,;Stefanie Stern,;Jeffrey Wasserman. Enhancing Public Health Preparedness: Exercises, 

Exemplary Practices, and Lessons Learned. Assessing the Adequacy of Extant Exercises for Addressing Local and State Readiness for Public Health 
Emergencies:RAND Corporation; 2005.

196	 Dausey et al . Designing and conducting tabletop exercises to assess public health preparedness for manmade and naturally occurring biological threats. 
BMC Public Health 2007;7(92).

197	 Dausey D., Aledort J., Lurie N. Tabletop Exercises for Pandemic Influenza Preparedness in Local Public Health Agencies. Rand Cooperation; 2006
198	 Hsu EBJ, M. W. Catlett, C. L. Robinson, K. A. Feuerstein, C. J. Cosgrove, S. E. Green, G. Guedelhoefer, O. C. Bass, E. B. Training to hospital staff to respond 

to a mass casualty incident. Evid Rep Technol Assess (Summ). 2004(95):1-3.
199	 Niska W, Burt C. Bioterrorism and mass casualty preparedness in hospitals United States, 2003. Advance Data No 364 Sep,US Department of Health and 

Social Services, CDC;2005.
200	 Eastwood K et al. Lessons from the field: Field exercises are useful for improving public health emergency responses. WPSAR. 2010;1(1):12-8. 
201	 Exercising an International public Health Threat. Federal Emergency Management Agency; 2010.
202	 Centers for Public Health Preparedness Network. 2006-2007 ASPH/CDC Evidence-Based Gaps Collaboration Group. Association of Schools of Public Health; 2007.
203	 Hunter et al. Integrating a framework for conducting public health systems research into statewide operations-based exercises to improve emergency 

preparedness. BMC Public Health. 2012;12:680.
204	 High EHL, K. A. Gansneder, B. M. Strack, R. W. Callahan, B. Benson, P. Promoting community preparedness: lessons learned from the implementation of a 

chemical disaster tabletop exercise. Health Promot Pract. 2010;11(3):310-19.
205	 SAARC Comprehensive Framework on Disaster Management. South Asia Association of Regional Cooperation (SAARC); 2006.
206	 Alexander LK, Horney JA, Markiewicz M, MacDonald PDM. 10 Guiding Principles of a Comprehensive Internet-Based Public Health Preparedness Training 

and Education Programme. Public Health Reports. 2010;125(Suppl 5):51-60.
207	 The 10-step process for developing training courses, chapter 1 In:Task analysis, the basis for development of training in management of tuberculosis. 

WHO/HTM/TB/2005.354. Geneva: World Health Organization; 2005.
208	 Integrated Disease Surveillance and Response: District Level Training Course. Facilitator Guide. World Health Organization, Regional Office for Africa; 2011.
209	 Emergency Management Discussion Guide: For Pandemic Influenza Planning. Centers for Disease Control and Prevention, Division of the Strategic National 

Stockpile (SNS); 2013.
210	 Public Health Preparedness Capabilities: National Standards for State and Local Planning. Centers for Disease Control and Prevention (CDC) 2011.
211	 Manual 31: Operations Centre Management in Australian Emergency Management Handbook Series Disaster Health, Handbook 1. Emergency 

Management Australia; 2001.
212	 Minimum Health and Safety Training criteria: Guidance for hazardous waste operations and emergency response (HAZWOPER). HAZWOPER - Supporting 

and All - Hazards Disaster Prevention, Preparedness, & Response ; NIES/WETP National Training Workshop National Clearinghouse for Worker Safety and 
Health Training; 2006.

213	 European Training of Health Professionals on Rapid Responses to Health Threats, 1st Interim Report for e-threat project, Agreement number: No 2004207. 
European Commission; 2006.

214	 G-775 Emergency Operations Center Management and Operations, on-line training course provided by FEMA.  
Available from: http://training.fema.gov/is/courseoverview.aspx?code=is-775

215	 National Occupational Standards for Learning and Development. Lifelong Learning UK; 2010.



54

216	 Medical Surge Capacity and Capability: A Management System for Integrating Medical and Health Resources During Large-Scale Emergencies. 
Washington, D.C.: U.S. Department of Health and Human Services; 2007.

217	 Michael K. Lindell CSP, Ronald W. Perry. Fundamentals of Emergency Management Chapter 12: Emergency Management Standards and Evaluations. U.S. 
Department of Homeland Security Federal Emergency Management Agency; 2006.

218	 Bradshaw Christine TB. Exercise Evaluation Guides for Public Health Emergency Preparedness. Homeland Security Affairs 2009;5(3):1-45.
219	 Barnett D et al. Applying educational gaming to public health workforce emergency preparedness. Am J Prev Med 2005;28(4):390-5.
220	 Curricular process guide for EPIET and EPIET-associated fellowships. Stockholm: European Centre for Disease Prevention and Control (ECDC); 2014.
221	 TEPHINET 15th Anniversary Report 1997 -2012. Training Programmes in Epidemiology and Public Health Interventions Network (TEPHINET); 2012.
222	 Rumsey et al. A qualitative examination of the health workforce needs during climate change disaster response in Pacific Island Countries. Human 

Resources for Health. 2014;12(1):9.
223	 Priya Nambisan P. Online Public Health Preparedness Training Programmes: An Evaluation of User Experience with the Technological Environment. Online 

Journal of Public Health Informatics * ISSN 1947-2579 * http://ojphi.org *2(3):e6, 2010
224	 Olson D, A Larson, S Lindeke, L Edwardson, S. Using gaming simulation to evaluate bioterrorism and emergency readiness education. Public health reports 

May-June 2010, Vol.125.
225	 Hsu EB LY, Bayram JD,Levinson D, Yang S, Monahan C,. State of Virtual Reality Based Disaster Preparedness and Response Training. PLOS Currents 

Disasters. 2013 Apr 24. Edition 1. doi:10.1371/currents.dis.1ea2b2e71237d5337fa53982a38b2aff
226	 Annual Catalog of TRAIN Courses with Public Health Preparedness and Response Core Competencies and/or Public Health Preparedness Capabilities. 

Public Health Foundation and The Centers for Disease Control and Prevention Office Of Public Health Preparedness and Response Learning Office; 2014.
227	 Training and Continuing Education Online, a learning management system. US Centers for Disease Control and Prevention online resource.  

Available from: (http://www2a.cdc.gov/TCEOnline/)
228	 Capability Improvement Process (CAIP). Public Safety Canada, online resource.  

Available from: (https://www.publicsafety.gc.ca/cnt/mrgnc-mngmnt/mrgnc-prprdnss/cpblt-mprvmnt-prcss-eng.aspx) 
229	 A Guide to Improving and Measuring the Impact of Training. The Public Health Foundation, online resource.  

Available from: (http://www.phf.org/programmes/PHTI/PHTIguide /Pages/introduction.aspx)
230	 Meredith A. Jansen The Emergency Operations Center Development Tool. In DL Star, July 2014, Edition 18.
231	 Best Practices for the Development, Delivery, and Evaluation of Susan Harwood Training Grants. Washington: U.S. Department of Labour /Occupational 

Safety & Health Administration; 2010.
232	 Virtual Public Health Campus: Educational Approach-Conceptual Aspects. Pan American Health Organization; 2009.
233	 Lisle Hites, James Altschuld. Understanding Quality: A Guide for Developers and Consumers of Public Health Emergency Preparedness Trainings. Public 

Health Reports, Association of Schools of Public Health, 2010 Supplement 5, Vol 125.
234	 Wang C, Wei S, Xiang H, Xu Y, Han S, Mkangara OB, et al. Evaluating the effectiveness of an emergency preparedness training programme for public health 

staff in China. Public Health. 2008;122(5):471-7.
235	 Waltz ECM, D. M.; Bryde, R. L.; Murphy, K.; Harris, B. R.; Waldenmaier, M. N. Training the public health workforce from Albany to Zambia: technology 

lessons learned along the way. Public Health Rep. 2010;125 Suppl 5:61-9.
236	 Wright KST, M. W.; Durham, D. P., Jr.; Jackson, L. M.; Porth, L. L.; Buxton, M. A public health academic-practice partnership to develop capacity for exercise 

evaluation and improvement planning. Public Health Rep. 125 Suppl 5. United States2010. p. 107-16.
237	 Wang CW, S.; Xiang, H.; Wu, J.; Xu, Y.; Liu, L.; Nie, S. Development and evaluation of a leadership training programme for public health emergency 

response: results from a Chinese study. BMC Public Health. 2008;8:377.
238	 Navigational Blueprint Guidelines: Identifying and Disseminating Quality Public Health Preparedness Training Courses on TRAIN. Public Health Foundation 

(PHF); 2014. p. 1-10.
239	 Exercise Panstop 2013: Pandemic preparedness,rapid containment exercise. Philippines: World Health Organization; 2013.
240	 Altman B, Strauss-Riggs K., Schor K. Capturing the Range of Learning: Implications for Disaster Health in a Resource Constrained Future. National Center 

for Disaster Medicine and Public Health; 2012.
241	 2012 Exercise Evergreen After Action Report. Emergency Management Unit, BC Ministry of Health; 2012.
242	 Elena Savoia FA, ; Paul D. Biddinger,. Use of After Action Reports (AARs) to Promote Organizational and Systems Learning in Emergency Preparedness.  

Int J Environ Res Public Health. 2012;9(8):2949-63.
243	 Savoia E, Agboola F, Biddinger PD. A conceptual framework to measure systems’ performance during emergency preparedness exercises. Int J Environ Res 

Public Health. 2014;11(9):9712-22.
244	 Savoia ET, Biddinger PD,CadiganR. O, Koh H,Campbell P., Stoto M. A. Assessing public health capabilities during emergency preparedness tabletop exercises: 

reliability and validity of a measurement tool. Public Health Rep. 2009;124 (1):138-48.
245	 Gebbie KM, Valas J, Merrill J, Morse S. Role of exercises and drills in the evaluation of public health in emergency response. Prehosp Disaster Med. 2006;21(3):173-82.
246	 Surveillance in Post Extreme Emergencies and Disasters SPEED - Operations Manual for Managers. Department of Health, Republic of the Philippines; 2011.
247	 Dausey and Moore. Using exercises to improve public health preparedness in Asia, the Middle East and Africa. BMC Research Notes. 2014;7(1):474.
248	 Evidence Review: Public Health Emergency Management . BC Ministry of Health,Core Public Health Functions for BC,; 2013.
249	 United States. Government Accountability O. National preparedness: FEMA has made progress, but needs to complete and integrate planning, exercise, 

and assessment efforts: report to congressional requesters. [Washington, D.C.]: U.S. Govt. Accountability Office; 2009.
250	 Otto et al. Training initiatives within the AFHSC-Global Emerging Infections Surveillance and Response System: support for IHR (2005).  

BMC Public Health. 2011;11(Suppl 2):S5.
251	 Australian Qualifications Framework. Australian Qualifications Framework Council; 2013.
252	 HLT02 Health Training Package. Industry Skills Council,Commonwealth of Australia; 2005.
253	 A Strategy for Emergency Management Training in Canada 2010–2015. Her Majesty the Queen in Right of Canada; 2010.
254	 International Association for Continuing Education and Training (IACET), online resource. Available from: (http://www.iacet.org/)
255	 EU Training for Civilian Crisis Management: A European Common Approach to Basic and Specialised Training of Field Mission Personnel. European Group 

on Training (EGT); 2009.
256	 European Commission.Course Concept for the Core Course, Non-Mission-Specific Training For EU Civilian Crisis Operations. Europe’s New Training 

Initiative for Civilian Crisis Management (ENTRi); 2012.
257	 Rules of Procedure Governing Certification. Europe’s New Training Initiative for Civilian Crisis Management (ENTRi),; 2013.
258	 Boyd A, Chambers N, French S, Shaw D, King R, Whitehead A. Emergency planning and management in health care: priority research topics.  

Health Systems. 2014;3(2):83-92.
259	 Potter MA, Miner KR, Barnett DJ, Cadigan R, Lloyd L, Olson DK, et al. The evidence base for effectiveness of preparedness training: a retrospective 

analysis. Public Health Rep. 2010;125 Suppl 5:15-23.
260	 Altevogt BM, Pope AM, Hill MN, Shine KI, editors; Committee on Research Priorities in Emergency Preparedness and Response for Public Health Systems. 

Research priorities in emergency preparedness and response for public health systems: a letter report. Washington:National Academies Press; 2008
261	 Training strategy for intervention epidemiology in the European Union, Uppsala, 12 - 14 October 2009. Stockholm: European Centre for Disease Prevention 

and Control; 2010.

 	 References: Minimum data sets and standards review

1.	 Akdogan, E., Y. Peres, and A. Yaeli. A system of systems approach in responding to events and addressing public health needs. Intelligent Systems and 
Decision Making for Risk Analysis and Crisis Response - Proceedings of the 4th International Conference on Risk Analysis and Crisis Response, RACR 2013. 2013.

2.	 Bonn, F., et al., Emergency preparedness system for the lower Mekong River Basin: A conceptual approach using Earth Observation and Geomatics, in Geo-
information for Disaster Management. 2005. p. 269-280.

3.	 Chipman, R. and R. Wuerfel, Network based information sharing between Emergency Operations Center, in 2008 Ieee Conference on Technologies for 
Homeland Security, Vols 1 and 2. 2008. p. 155-160.

4.	 Engelmann, H. and F. Fiedrich. Decision support for the members of an emergency operation centre after an earthquake. Intelligent Human Computer Systems 
for Crisis Response and Management, ISCRAM 2007 Academic Proceedings Papers. 2007.

5.	 Engelmann, H. and F. Fiedrich. DMT-EOC - A combined system for the decision support and training of EOC members. inISCRAM 2009 - 6th International 
Conference on Information Systems for Crisis Response and Management: Boundary Spanning Initiatives and New Perspectives. 2009.

6.	 Ford, D.T., Flood-warning decision-support system for Sacramento, California. Journal of Water Resources Planning and Management-Asce, 2001. 127(4): p. 254-260.
7.	 Koustova, H., Disaster information management research center (DIMRC): A gateway to disaster information resources. Journal of Electronic Resources in 

Medical Libraries, 2010. 7(4): p. 326-335.
8.	 Lechner, B. and A. Fruhling, Towards public health dashboard design guidelines, in Lecture Notes in Computer Science (including subseries Lecture Notes in 

Artificial Intelligence and Lecture Notes in Bioinformatics). 2014. p. 49-59.
9.	 Maki, N., How can we collect and summarize information about emergency response operations? Journal of Disaster Research, 2014. 9(2): p. 198-205.
10.	 Swain, R., et al., Bioterrorism alert: reference and literature support for the CDC Director’s Emergency Operations Center (DEOC) and investigative field 

teams. Reference Services Review, 2004. 32(1): p. 74-82.
11.	 Wex, F., G. Schryen, and D. Neumann. Intelligent decision support for centralized coordination during Emergency Response. in 8th International Conference 

on Information Systems for Crisis Response and Management: From Early-Warning Systems  
to Preparedness and Training, ISCRAM 2011. 2011.

10

9       References



55

Summary Report of Systematic Reviews for Public Health Emergency Operations centres         July 2015

12.	 Zheng, Y., X. Su, and S. Qian, Provincial Emergency Platform Oriented Database System Design for Emergency Knowledge. Science & Technology Review, 2012. 
30(17): p. 56-9.

13.	 Keim, M.E. and G.J. Rhyne, The CDC pacific emergency health initiative: a pilot study of emergency preparedness in Oceania. Emerg Med (Fremantle), 2001. 
13(2): p. 157-64.

14.	 Coordination and control. Scandinavian Journal of Public Health, 2014. 42(14): p. 56-75.
15.	 Alliger, G.M., et al. Applying the mission essential competency development process to an emergency operations center. inFall Simulation Interoperability 

Workshop 2007. 2007.
16.	 Becerra-Fernandez, I., et al. Task characteristics, knowledge sharing and integration, and emergency management performance: Research agenda and 

challenges. inProceedings of ISCRAM 2008 - 5th International Conference on Information Systems for Crisis Response and Management. 2008.
17.	 Castellanos, A., et al. Emergency planning and visualization: The case of Miami-Dade County’s Emergency Operations Center. inWIT Transactions on the 

Built Environment. 2013.
18.	 Chang, T.Y., et al. Introduction of Safe Taiwan Information System (SATIS) - An emergency remotely sensed group for disaster surveillance. in32nd Asian 

Conference on Remote Sensing 2011, ACRS 2011. 2011.
19.	 Connell Jr, C.W. and L.R. Campbell. This is a drill! (Hanford emergency operations center in action). in1st Joint Emergency Preparedness and Response/

Robotic and Remote Systems Topical Meeting. 2006.
20.	 Gotham, I.J., et al., An informatics framework for public health information systems: a case study on how an informatics structure for integrated information 

systems provides benefit in supporting a statewide response to a public health emergency. Information Systems and e-Business Management, 2014.
21.	 Douglas,H., et al. Computer Standards and Interfaces, 2007. 29(1): p. 86-96.
22.	 Hsu, P.H., S.Y. Wu, and F.T. Lin. Disaster management using GIS technology: A case study in Taiwan.inAsian Association on Remote Sensing - 26th Asian 

Conference on Remote Sensing and 2nd Asian Space Conference, ACRS 2005. 2005.
23.	 Ichinose, F., et al., A fundamental study of efficiency of information processing in emergency operations center. Journal of Disaster Research, 2014. 9(2): p. 206-215.
24.	 Ipe, M., T.S. Raghu, and A. Vinze, Information intermediaries for emergency preparedness and response: A case study from public health. Information 

Systems Frontiers, 2010. 12(1): p. 67-79.
25.	 James, J.J., et al., Secure Personal Health Information System for Use in Disasters and Public Health Emergencies. Internet-Based Intelligence in Public 

Health Emergencies: Early Detection and Response in Disease Outbreak Crises, 2013: p. 113-125.
26.	 JJaved, Y., T. Norris, and D. Johnston. Design, implementation and evaluation of web-based integrated incident Resource Management System for decision 

support in emergency operation centres. inInternational Conference on Enterprise Information Systems and Web Technologies 2009, EISWT 2009. 2009.
27.	 Kim, D.M., Integrated ATFP command and control. Military Engineer, 2008. 100(652): p. 47-48.
28.	 Li, L., et al., Creation of environmental health information system for public health service: A pilot study. Information Systems Frontiers, 2008. 10(5): p. 531-542.
29.	 Maki, N., Disaster response to the 2011 Tohoku-oki earthquake: National coordination, a common operational picture, and command and control in local 

governments. Earthquake Spectra, 2013. 29(SUPPL.1): p. S369-S385.
30.	 Nikolai, C., et al. Leveraging WebEOC in support of the Haitian relief effort: Insights and lessons learned.inISCRAM 2010 - 7th International Conference on 

Information Systems for Crisis Response and Management: Defining Crisis Management 3.0, Proceedings. 2010.
31.	 Oden, R.V.N., et al. Four key challenges in disaster response. inProceedings of the Human Factors and Ergonomics Society. 2012.
32.	 Pan, H.-d., M. Yu, and L. Zheng, Constructing a national public health emergency response system. Industrial Engineering and Management, 2003. 8(3): p. 77-83.
33.	 Rolka, H., J.C. O’Connor, and D. Walker, Public Health Information Fusion for Situation Awareness, in Biosurveillance and Biosecurity, Proceedings. 2008. p. 1-9.
34.	 Sernell, J.M., Johnstown, Pennsylvania - The locust street gas incident: A case study in practical GIS application for emergency services. Pennsylvania 

Geographer, 2006. 44(2): p. 176-186.
35.	 terWaarbeek, H., et al., Strengthening infectious disease surveillance in a Dutch-German crossborder area using a real-time information exchange system. 

J Bus ContinEmer Plan, 2011. 5(2): p. 173-84.
36.	 Welles, W.L., et al., New York Hazardous Substances Emergency Events Surveillance (HSEES) data support emergency response, promote safety and protect 

public health. Journal of Loss Prevention in the Process Industries, 2009. 22(6): p. 728-734.
37.	 Woodhall, J., Homeland security, car crashes and traffic incident data: Killing three birds with one IT architecture. Journal of Safety Research, 2005. 36(5): p. 461-463.
38.	 Manley, D.K. and D.M. Bravata, A decision framework for coordinating bioterrorism planning: lessons from the BioNet program. Am J Disaster Med, 2009. 

4(1): p. 49-57.
39.	 Turner, A.M., B. Reeder, and J.C. Wallace, A resource management tool for public health continuity of operations during disasters. Disaster Med Public 

Health Prep, 2013. 7(2): p. 146-52.
40.	 Seidl, I.A., et al., A strategy for real time improvement (RTI) in communication during the H1N1 emergency response. Australian Health Review, 2010. 34(4): 

p. 493-498.
41.	 Croft, M.G., G.C. Fraser, and W.N. Gaul, Role of the New South Wales Department of Primary Industries’ Laboratory Information Management System (LIMS) 

in the 2007 equine influenza emergency animal disease response. Australian Veterinary Journal, 2011. 89: p. 47-49.
42.	 Mukhi, S.N., et al., A Web-Based System for Mapping Laboratory Networks: Analysis of GLaDMap Application. Online J Public Health Inform, 2012. 4(2).
43.	 Menachemi, N., et al., A taxonomy of state public health preparedness units: An empirical examination of organizational structure. Journal of Public Health 

Management and Practice, 2012. 18(3): p. 250-258.
44.	 Gotham, I.J., et al., An integrated information system for all-hazards health preparedness and response: New York State health emergency response data 

system. Journal of Public Health Management and Practice, 2007. 13(5): p. 486-496.
45.	 Jones, M., et al., Assessing regional public health preparedness: A new tool for considering cross-border issues. Journal of Public Health Management and 

Practice, 2008. 14(5): p. E15-E22.
46.	 Fan, C., et al., Automated Mortality Surveillance in South-Eastern Ontario for pandemic influenza preparedness. Canadian Journal of Public Health, 2010. 

101(6): p. 459-463.
47.	 Hawley, R.J. and Eitzen E.M, Jr., Biological weapons - A primer for microbiologists, in Annual Review of Microbiology. 2001. p. 235-253.
48.	 Loonsk, J.W., BioSense--a national initiative for early detection and quantification of public health emergencies. MMWR Morb Mortal Wkly Rep, 2004. 

53 Suppl: p. 53-5.
49.	 Bradley, C.A., et al., BioSense: implementation of a National Early Event Detection and Situational Awareness System. MMWR. Morbidity and mortality 

weekly report, 2005. 54 Suppl: p. 11-19.
50.	 Beatty, M.E., et al., Blackout of 2003: Public health effects and emergency response. Public Health Reports, 2006. 121(1): p. 36-44.
51.	 Fallon, L.F., H.D. Schmalzried, and N. Hasan, Communications between local health departments and the public during emergencies: The importance of stan-

dardized web sites. Journal of Public Health Management and Practice, 2011. 17(1): p. E1-E6.
52.	 Savoia, E., L. Lin, and K. Viswanath, Communications in public health emergency preparedness: A systematic review of the literature. Biosecurity and 

Bioterrorism, 2013. 11(3): p. 170-184.
53.	 Daniels, W.J. and A. Miller, Computer resources for planning and responding to chemical emergencies. Appl Occup Environ Hyg, 2001. 16(6): p. 645-8.
54.	 Akselrod, H., et al., Creating a process for incorporating epidemiological modelling into outbreak management decisions. J Bus Contin Emer Plan, 2012. 

6(1): p. 68-83.
55.	 Wiedrich, T.W., et al., Critical systems for public health management of floods, North Dakota. Journal of Public Health Management and Practice, 2013. 

19(3): p. 259-265.
56.	 Stone, G., et al., Data collection and communications in the public health response to a disaster: Rapid population estimate surveys and the daily Dashboard in 

post-Katrina New Orleans. Journal of Public Health Management and Practice, 2007. 13(5): p. 453-460.
57.	 Rose-Wood, A., et al., Development and use of a master health facility list: Haiti’s experience during the 2010 earthquake response. Glob Health Sci Pract, 2014. 

2(3): p. 357-65.
58.	 Trebatoski, M., et al., Methods for Leveraging a Health Information Exchange for Public Health: Lessons Learned from the NW-PHIE Experience. Online 

J Public Health Inform, 2010. 2(2).
59.	 Greene, G., et al., Differing community responses to similar public health threats: a cross-disciplinary systematic literature review. Sci Total Environ, 2014.  

470-471: p. 759-67.
60.	 Diffusion of new technology, health services and information after a crisis: A focus group study of the Sichuan «5.12» Earthquake. International Journal of 

Health Planning and Management, 2014. 29(2): p. 115-123.
61.	 Love, C.B., S.J. Arnesen, and S.J. Phillips, Ebola Outbreak Response: The Role of Information Resources and the National Library of Medicine. Disaster Med 

Public Health Prep, 2014: p. 1-4.
62.	 Musolino, S.V., et al., Updated Emergency Response Guidance for the First 48 H after the Outdoor Detonation of an Explosive Radiological Dispersal Device. 

Health Physics, 2013. 105(1): p. 65-73.
63.	 Xing, W., G. Hejblum, and A.J. Valleron, EpiBasket: how e-commerce tools can improve epidemiological preparedness. Emerging health threats journal, 

2013. 6: p. 19748.
64.	 Seyedin, S.H. and H.R. Jamali, Health information and communication system for emergency management in a developing country, Iran. J Med Syst, 2011. 

35(4): p. 591-7.
65.	 Tadesse, L. and A. Ardalan, Health sector initiatives for disaster risk management in ethiopia: a narrative review. PLoS Curr, 2014. 6.
66.	 Lee, H.Y., et al., Public Health Crisis Preparedness and Response in Korea. Osong Public Health and Research Perspectives, 2013. 4(5): p. 278-284.
67.	 Scheepers, P.T., et al., Human biological monitoring for exposure assessment in response to an incident involving hazardous materials. Toxicol Lett, 2014.
68.	 Mathew, D., Information technology and public health management of disasters – A model for South Asian countries. Prehospital and Disaster Medicine, 2005. 

20(1): p. 54-60.
69.	 Loschen, W., et al., INFOSHARE - An Information Sharing Tool for Public Health during the 2009 Presidential Inauguration and H1N1 Outbreak. Online 

J Public Health Inform, 2010. 2(3).



56

70.	 Zubieta, J.C., R. Skinner, and A.G. Dean, Initiating informatics and GIS support for a field investigation of Bioterrorism: The New Jersey anthrax experience. 
Int J Health Geogr, 2003. 2(1): p. 8.

71.	 Liang, H. and Y. Xue, Investigating public health emergency response information system initiatives in China. International Journal of Medical Informatics, 2004. 
73(9-10): p. 675-685.

72.	 Smith, E. and R. Macdonald, Managing health information during disasters. Health Information Management Journal, 2006. 35(2): p. 8-13.
73.	 Murray, V. and F. Goodfellow, Mass casualty chemical incidents – Towards guidance for public health management. Public Health, 2002. 116(1): p. 2-14.
74.	 Kim, C.H., et al., Operational atmospheric modeling system CARIS for effective emergency response associated with hazardous chemical releases in Korea. 

Environmental Management, 2004. 33(3): p. 345-354.
75.	 Duncan, W.J., et al., Organizing emergency preparedness within United States public health departments. Public Health, 2007. 121(4): p. 241-250.
76.	 Roth, L.H., et al., Preplink: A novel web-based tool for healthcare emergency planning and response. Biosecurity and Bioterrorism, 2009. 7(1): p. 85-92.
77.	 Gardemann, J., Primary health care in complex humanitarian emergencies: Rwanda and Kosovo experiences and their implications for public health 

training. Croatian Medical Journal, 2002. 43(2): p. 148-155.
78.	 De Grace, M., et al., Proceedings for the 5th Asia-pacific conference on disaster medicine: Creating an agenda for action. Prehospital and Disaster Medicine, 2001. 

16(1): p. 18-21.
79.	 Grier, N.L., et al., Promoting information sharing for multijurisdictional public health emergency preparedness. Journal of Public Health Management and 

Practice, 2011. 17(1): p. 84-89.
80.	 Savoia, E., A.M. Rodday, and M.A. Stoto, Public health emergency preparedness at the local level: Results of a national survey. Health Services Research, 

2009. 44(5 PART 2): p. 1909-1924.
81.	 Stolz, A.J., et al., Radiological incident preparedness: Planning at the local level. Disaster Medicine and Public Health Preparedness, 2011. 5(SUPPL. 1): p. S151-S158.
82.	 Borchert, J.N., et al., Rapidly building global health security capacity--Uganda demonstration project, 2013. MMWR Morb Mortal Wkly Rep, 2014. 63(4): p. 73-6.
83.	 Stoss, F.W., Subnational sources of toxicology information: state, territorial, tribal, county, municipal, and community resources online. Toxicology, 2001. 

157(1-2): p. 51-65.
84.	 Tsui, F.C., et al., Technical description of RODS: a real-time public health surveillance system. J Am Med Inform Assoc, 2003. 10(5): p. 399-408.
85.	 Kaiser, R., et al., The application of geographic information systems and global positioning systems in humanitarian emergencies: lessons learned, 

programme implications and future research. Disasters, 2003. 27(2): p. 127-40.
86.	 Gibson, P.J., F. Theadore, and J.B. Jellison, The common ground preparedness framework: A comprehensive description of public health emergency 

preparedness. American Journal of Public Health, 2012. 102(4): p. 633-642.
87.	 Enanoria, W.T., et al., The epidemiology and surveillance response to pandemic influenza A (H1N1) among local health departments in the San Francisco 

Bay Area. BMC Public Health, 2013. 13: p. 276.
88.	 Bennett, K.J., et al., The Perfect Storm of Information: Combining Traditional and Non-Traditional Data Sources for Public Health Situational Awareness During 

Hurricane Response. PLoS Currents, 2013(DEC).
89.	 Foldy, S.L., et al., The public health dashboard: a surveillance model for bioterrorism preparedness. Journal of public health management and practice: 

JPHMP, 2004. 10(3): p. 234-240.
90.	 Chen, K.T., et al., The Public Health Response to the Chi-Chi Earthquake in Taiwan, 1999. Public Health Reports, 2003. 118(6): p. 493-499.
91.	 Darling, R.G., et al., Threats in bioterrorism I: CDC category a agents. Emergency Medicine Clinics of North America, 2002. 20(2): p. 273-309.
92.	 Tupin, E.A., et al., U.S. EPA response to the Fukushima Daiichi nuclear power plant accident. Health Physics, 2012. 102(5): p. 563-569.
93.	 Australian Emergency Manuals Series Health: PART III Emergency Management Practice Volume 2—Specific Issues, Aspects of Chemical, Biological and 

Radiological (CBR) Hazards. Edited and published by Emergency Management Australia, 2000.
94.	 Guideline for Rapid Response Strategies during the Early Stages of Pandemic Influenza. Pandemic Influenza Experts Advisory Committee, 2007.
95.	 Guideline for Pandemic Influenza Preparedness at Business Entities and Establishments. Pandemic Influenza Experts Advisory Committee, 2007.
96.	 Emergency responder health monitoring and surveillance_daft2.0, 2011，08.
97.	 Public Health emergency response guide for state, local, and tribal Public Health directors, Version 2.0.U.S.Department of Health and Human Service Center 

for Disease Control and Prevention,2011,04.
98.	 HHS Disaster Behavioral Health Concept of Operations，2014.02.
99.	 Barbara Ellis. Division of Emergency Operations (DEO) Project Review: A Report from the Board of Scientific Counselors (BSC). Office of Public Health 

Preparedness and Response (OPHPR),Centers for Disease Control and Prevention (CDC),Department of Health and Human Services (DHHS).2012.
100.	 The Public Health Response to Biological and Chemical Terrorism: Interim Planning Guidance for State Public Health Officials. U.S. Department of Health 

and Human Services Centers for Disease Control and Prevention, 2001, 07.
101.	 Review of Emergency Management Information Standards.
102.	 Yellow Fever Vaccine Request from Outbreak Response,2012.
103.	 Emergency Information Interoperability Frameworks, W3C Incubator Group Report,2009,04.
104.	 Exercise Watermark Review Team. Supporting community action, testing professional response: Exercise Watermark.2011,09.
105.	 Centers for Disease Control and Prevention Division of Emergency Operations, Situation Awareness Section 2010 Hurricane Information Collection Plan(ICP).
106.	 Copy of Vietnam and Uganda ICP Cross-Tab v14
107.	 The Consolidated Checklist for Ebola Virus Disease Preparedness. WHO,2014.
108.	 Public Health Emergency Operations Centre Network (EOC-NET). WHO Consultation Meeting, 19–20 November 2012,Geneva.
109.	 Systematic Review of Public Health Emergency Operations Centres (EOC).WHO,2013.
110.	 Common Operational Datasets for the Management of Humanitarian Information in Asia and the Pacific, v1.0. OCHA Regional Office for Asia and the 

Pacific, Bangkok, Thailand,2009,12.
111.	 Country Level Inter Agency Minimum Common Operational Datasets v1.1,2007,10.
112.	 Emergency Data Exchange Language (EDXL) Distribution Element, v. 1.0.OASIS Standard EDXL-DE v1.0, 2006,05.
113.	 IASC Guidelines Common Operational Datasets (CODs) in Disaster Preparedness and Response. As requested by the 77th IASC Working Group meeting, 

IASC Endorsed November 1 2010.
114.	 Information technology — Security techniques — Guidelines for information and communications technology disaster recovery services. ISO/IEC 

24762:2008(en).
115.	 Information technology — Security techniques — Guidelines for information and communication technology readiness for business continuity. ISO/IEC 

27031:2011(en).
116.	 National Incident Management System (NIMS) Communications and Information Management Standards.2008,10.
117.	 Practical Guide: Establishing Emergency Operations Centres and Response Logistics Systems in the Ministries of Health. WHO Western Pacific 

Region,2012.
118.	 Generic Standard Operating Procedures For Emergency Operations Centers, DRAFT: December 2013 (version). WHO Western Pacific Region.
119.	 ISO 15489-1:2011(E), Information and documentation — Records management —Part 1:General
120.	 ISO 22301:2012(E), Societal security — Business continuity management systems — Requirements 
121.	 ISO 22398:2013(E), Societal security — Guidelines for exercises
122.	 ISO 22397:2014(E), Societal security — Guidelines for establishing partnering arrangements
123.	 ISO 22300:2012(E), Societal security — Terminology
124.	 ISO 11320:2011(E), Nuclear criticality safety — Emergency preparedness and response
125.	 ISO 11064-1:2000(E), Ergonomic design of control centers —Part 1:Principles for the design of control centers
126.	 ISO 22320:2011(E), Societal security — Emergency management — Requirements for incident response
127.	 International Health Regulations(2005)-IHR CORE CAPACITY MONITORING FRAMEWORK: Checklist and Indicators for Monitoring Progress in the 

Development of IHR Core Capacities in States Parties, WHO/HSE/GCR/,2013,04.
128.	 IHR Monitoring Framework: Checklist and Indicators for Monitoring Progress in the Implementation of IHR Core Capacities in States Parties: Processes and outputs.
129.	 HL7 Version 3 Specification: Data Elements for Emergency Department Systems (DEEDS), Release 1, US Realm,May 2013,HL7 Informative Ballot.
130.	 ISO/TR 15489-2:2001(E), Information and documentation — Records management — Part 2:Guidelines
131.	 ISO/TR 26122:2008(E), Information and documentation — Work process analysis for records
132.	 Institutional Response to Emergencies and Disasters, Pan American Health Organization,2012.07.
133.	 Case Study: Semantic Web Technology for Public Health Situation Awareness, Parsa Mirhaji, School of Health Information Sciences, University of Texas,March 2007.
134.	 Public Health Preparedness capabilities: national standards for state and local Planning, US CDC, 2011,05.
135.	 US CDC dataset_excel,2010
136.	 Commonwealth of Virginia’s Communications Interoperability, Sharing Data Across the Commonwealth, 2006.
137.	 ASTM E2601-08, Standard Practice for Radiological Emergency Response (2008)
138.	 ASTM E2668-10 Standard Guide for Emergency Operations Center (EOC) Development.
139.	 ASTM E2770-10 Standard Guide for Operational Guidelines for Initial Response to a Suspected Biothreat Agent.
140.	 ASTM E2915-13 Standard Guide for Emergency Operations Center (EOC) Management.
141.	 HL7 Version 2.5.1 Implementation Guide: Electronic Laboratory Reporting to Public Health, Release 1, US Realm, 2010.
142.	 HL7 Version 2.5.1 Implementation Guide: Electronic Laboratory Reporting to Public Health, Release 2, US Realm, 2014.
143.	 US Department of Health and Human Services (HHS). Standards and Interoperability Framework. Data Harmonization Profile. Version 2.0, 2013.
144.	 CDC. HL7 Version 2.5.1: Implementation Guide for Immunization Messaging, Release 1.4, 2012.
145.	 CDC. Immunization Information System (IIS) core data elements for 2013-2017.
146.	 US CDC/Public Health Information Network (PHIN), HL7 Version 2.5, PHIN Messaging Standard. NATIONAL CONDITION REPORTING CASE NOTIFICATION 

ORU^R01 MESSAGE STRUCTURE SPECIFICATION/PROFILE, Version 2.0, 2008.

10       References



57

Summary Report of Systematic Reviews for Public Health Emergency Operations centres         July 2015

147.	 US CDC, Public Health Information Network (PHIN) Messaging Guide for Syndromic Surveillance: Emergency Department, Urgent, Ambulatory Care and 
Inpatient Settings, Release 2.0 (September, 2014.

148.	 (USA) National Emergency Medical Services Information System (NEMSIS). Uniform Pre-Hospital Emergency Medical Services (EMS) Dataset. Version 2.2.1 
(2006). Final documentation and Data Dictionary.

149.	 (US) National Emergency Medical Services Information System (NEMSIS). National Highway Traffic Safety Administration (NHTSA) Version 2.2.1 Data Dictionary (2006).
150.	 ISO 8601:2004 (en), Data elements and interchange formats — Information interchange — Representation of dates and times (2004).
151.	 ISO/TS 22220:2011, Health informatics -- Identification of subjects of health care (2011).
152.	 ISO 11238:2012 (en), Health informatics — Identification of medicinal products — Data elements and structures for the unique identification and exchange 

of regulated information on substances.
153.	 ISO 11615, Health informatics — Identification of medicinal products — Data elements and structures for the unique identification and exchange of 

regulated medicinal product information.
154.	 ISO 11616:2012 (en), Health informatics — Identification of medicinal products — Data elements and structures for the unique identification and exchange 

of regulated pharmaceutical product information (2012).
155.	 ISO 11238:2012 (en), Health informatics — Identification of medicinal products — Data elements and structures for the unique identification and exchange 

of regulated information on substances (2012).
156.	 ISO 11239:2012 (en), Health informatics — Identification of medicinal products — Data elements and structures for the unique identification and exchange 

of regulated information on pharmaceutical dose forms, units of presentation, routes of administration and packaging (2012).
157.	 ISO 11240:2012 (en), Health informatics — Identification of medicinal products — Data elements and structures for the unique identification and exchange 

of units of measurement (2012).
158.	 (US) National Violent Death Reporting System, Coding Manual, Version 3 (2008)
159.	 (US) Health Information Technology Standards Panel, HITSP, Daily Facility Summary Report Elements (C47).
160.	 (US) Health Information Technology Standards Panel, HITSP, Emergency Responder Electronic Health Record Interoperability Specification, Version 2.0, 2008.
161.	 WHO Western Pacific Regional Office. Managing Health Emergencies: A Guide for Establishing, Operating and Evaluating An Emergency Operations 

Centre, Version 3, Draft, 12 November 2006.
162.	 NACCHO. Capability 8: Medical Countermeasure Dispensing, 

 	 References: Communication technology and infrastructure 
review

1.	 FEMA IS-775: EOC Management and Operations (https://training.fema.gov/is/courseoverview.aspx?code=is-775)
2.	 Ambrose, A.; Cardei, M.; Cardei, I., “Patient-centric hurricane evacuation management system,” Performance Computing and Communications Conference 

(IPCCC), 2010 IEEE 29th International , vol., no., pp.97,104, 9-11 Dec. 2010
3.	 Protogerakis, M.; Gramatke, A.; Henning, K., “A System Architecture for a Telematic Support System in Emergency Medical Services,” Bioinformatics and 

Biomedical Engineering , 2009. ICBBE 2009. 3rd International Conference on , vol., no., pp.1,4, 11-13 June 2009
4.	 Jiaxin Wang; Lianhe Yang; Miao Yu; Shuai Wang, “Application of Server Virtualization Technology Based on Citrix XenServer in the Information Centre of 

the Public Security Bureau and Fire Service Department,” Computer Science and Society (ISCCS), 2011 International Symposium on , vol., no., pp.200,202, 
16-17 July 2011

5.	 Manic, M.; Wijayasekara, D.; Amarasinghe, K.; Hewlett, J.; Handy, K.; Becker, C.; Patterson, B.; Peterson, R., “Next Generation Emergency Communication 
Systems via Software Defined Networks,” Research and Educational Experiment Workshop (GREE), 2014 Third GENI , vol., no., pp.1,8, 19-20 March 2014

6.	 Crisis Information Management System (CIMS) Feature Comparison Report National Institute of Justice, Office of Justice Programs, US Department of 
Justice 2001

7.	 De Nicola, Antonio; Tofani, Alberto; Vicoli, Giordano; Villani, Maria Luisa (2012). “An MDA-based Approach to Crisis and Emergency Management 
Modeling”. International Journal on Advances in Intelligent Systems 5 (1 & 2), 89-100. ISSN: 1942-2679

8.	 Truptil, Sébastien; Bénaben, Frédérick; Couget, Pierre; Lauras, Matthieu; Chapurlat, Vincent; and Pingaud, Hervé. (2008). “Interoperability of Information 
Systems in Crisis Management: Crisis Modeling and Metamodeling,”, Enterprise Interoperability III, Part VI, Pages 583-594. DOI: 10.1007/978-1-84800-221-0_46

9.	 CDC Emergency Operations Centre (EOC) (http://www.cdc.gov/phpr/eoc.htm)
10.	 Emergency Operations Centre (EOC) (http://www.ecdc.europa.eu/en/activities/epidemicintelligence/Pages/EpidemicIntelligence_EOC.aspx)
11.	 Chen, A. Y., Peña-Mora, F., & Ouyang, Y. (2011). A collaborative GIS framework to support equipment distribution for civil engineering disaster response 

operations. Automation in construction, 20(5), 637-648.
12.	 Lakshmi Narayanan, R. G., & Ibe, O. C. (2012). A joint network for disaster recovery and search and rescue operations. Computer Networks, 56(14), 3347-3373.
13.	 Weerakkody, V., Molnar, A., Irani, Z., & El-Haddadeh, R. (2013). A research proposition for using high definition video in emergency medical services.Health 

Policy and Technology, 2(3), 131-138.
14.	 Aboueljinane, L., Sahin, E., & Jemai, Z. (2013). A review on simulation models applied to emergency medical service operations. Computers & Industrial 

Engineering, 66(4), 734-750.
15.	 Gotta, A., Luglio, M., & Roseti, C. (2014). A TCP/IP satellite infrastructure for sensing operations in emergency contexts. Computer Networks, 60, 147-159.
16.	 Curnin, S., Owen, C., Paton, D., & Brooks, B. (2015). A theoretical framework for negotiating the path of emergency management multi-agency coordination. 

Applied ergonomics, 47, 300-307.
17.	 May, A., Mitchell, V., & Piper, J. (2014). A user centred design evaluation of the potential benefits of advanced wireless sensor networks for fire-in-tunnel 

emergency response. Fire Safety Journal, 63, 79-88.
18.	 Lin, W. T., Wang, S. T., Chiang, T. C., Shi, Y. X., Chen, W. Y., & Chen, H. M. (2010). Abnormal diagnosis of Emergency Department triage explored with data 

mining technology: An Emergency Department at a Medical Centre in Taiwan taken as an example. Expert Systems with Applications, 37(4), 2733-2741.
19.	 Lee, J., Jeong, Y., Oh, Y. S., Lee, J. C., Ahn, N., Lee, J., & Yoon, S. H. (2013). An integrated approach to intelligent urban facilities management for real-time 

emergency response. Automation in Construction, 30, 256-264.
20.	 Lin, W. T., Wu, Y. C., Zheng, J. S., & Chen, M. Y. (2011). Analysis by data mining in the emergency medicine triage database at a Taiwanese regional hospital. 

Expert Systems with Applications, 38(9), 11078-11084.
21.	 Palma, E., Antonaci, D., Colì, A., & Cicolini, G. (2014). Analysis of Emergency Medical Services Triage and Dispatch Errors by Registered Nurses in Italy. 

Journal of emergency nursing: JEN: official publication of the Emergency Department Nurses Association.
22.	 Sharma, R. K., Gurjar, B. R., Singhal, A. V., Wate, S. R., Ghuge, S. P., & Agrawal, R. (2015). Automation of emergency response for petroleum oil storage 

terminals. Safety Science, 72, 262-273.
23.	 Tveiten, C. K., Albrechtsen, E., Wærø, I., & Wahl, A. M. (2012). Building resilience into emergency management. Safety science, 50(10), 1960-1966.
24.	 Kiranoudis, C. T., Kourniotis, S. P., Christolis, M., Markatos, N. C., Zografos, K. G., Giannouli, I. M., ... & Poupkou, N. (2002). An operational centre for 

managing major chemical industrial accidents. Journal of hazardous materials, 89(2), 141-161.
25.	 Reddy, M. C., Paul, S. A., Abraham, J., McNeese, M., DeFlitch, C., & Yen, J. (2009). Challenges to effective crisis management: using information 

and communication technologies to coordinate emergency medical services and emergency department teams. International journal of medical 
informatics,78(4), 259-269.

26.	 Wybo, J. L., & Kowalski, K. M. (1998). Command centres and emergency management support. Safety Science, 30(1), 131-138.
27.	 Badpa, A., Yavar, B., Shakiba, M., & Singh, M. J. (2013). Effects of Knowledge Management System in Disaster Management through RFID Technology 

Realisation. Procedia Technology, 11, 785-793.
28.	 Leonard, G. S., Johnston, D. M., Paton, D., Christianson, A., Becker, J., & Keys, H. (2008). Developing effective warning systems: ongoing research at 

Ruapehu volcano, New Zealand. Journal of Volcanology and Geothermal Research, 172(3), 199-215.
29.	 Welch, S. J., Asplin, B. R., Stone-Griffith, S., Davidson, S. J., Augustine, J., & Schuur, J. (2011). Emergency department operational metrics, measures and 

definitions: results of the second performance measures and benchmarking summit. Annals of emergency medicine, 58(1), 33-40.
30.	 Yates, D., & Paquette, S. (2011). Emergency knowledge management and social media technologies: A case study of the 2010 Haitian earthquake.

International Journal of Information Management, 31(1), 6-13.
31.	 Tseng, J. M., Kuo, C. Y., Liu, M. Y., & Shu, C. M. (2008). Emergency response plan for boiler explosion with toxic chemical releases at Nan-Kung industrial 

park in central Taiwan. Process Safety and Environmental Protection, 86(6), 415-420.
32.	 Sacuta, N., Gauvreau, L., & Greenberg, S. E. (2013). Emergency response planning: an example of international collaboration in CCS community outreach 

and project development. Energy Procedia, 37, 7388-7394.
33.	 Walderhaug, S., Meland, P. H., Mikalsen, M., Sagen, T., & Brevik, J. I. (2008). Evacuation support system for improved medical documentation and 

information flow in the field. International journal of medical informatics, 77(2), 137-151.
34.	 Yang, L., Yang, S. H., & Plotnick, L. (2013). How the internet of things technology enhances emergency response operations. Technological Forecasting and 

Social Change, 80(9), 1854-1867.
35.	 Yang, H., Yang, L., & Yang, S. H. (2011). Hybrid Zigbee RFID sensor network for humanitarian logistics centre management. Journal of Network and 

Computer Applications, 34(3), 938-948.
36.	 Park, J., Jung, W., & Yang, J. E. (2012). Investigating the effect of communication characteristics on crew performance under the simulated emergency 

condition of nuclear power plants. Reliability Engineering & System Safety, 101, 1-13.

11



58

37.	 Dorasamy, M., Raman, M., & Kaliannan, M. (2013). Knowledge management systems in support of disasters management: A two decade review.
Technological Forecasting and Social Change, 80(9), 1834-1853.

38.	 Fogli, D., & Guida, G. (2013). Knowledge-centreed design of decision support systems for emergency management. Decision Support Systems, 55(1), 336-347.
39.	 Gelenbe, E., & Wu, F. J. (2012). Large scale simulation for human evacuation and rescue. Computers & Mathematics with Applications, 64(12), 3869-3880.
40.	 Wang, Y., Luangkesorn, K. L., & Shuman, L. (2012). Modeling emergency medical response to a mass casualty incident using agent based simulation. 

Socio-Economic planning sciences, 46(4), 281-290.
41.	 McMaster, R., & Baber, C. (2012). Multi-agency operations: Cooperation during flooding. Applied ergonomics, 43(1), 38-47.
42.	 Herranz, S., Romero-Gómez, R., Díaz, P., & Onorati, T. (2014). Multi-view Visualizations for emergency Communities of volunteers. Journal of Visual 

Languages & Computing.
43.	 Day, L. W., Belson, D., Dessouky, M., Hawkins, C., & Hogan, M. (2014). Optimising efficiency and operations at a California safety-net endoscopy centre:  

a modeling and simulation approach. Gastrointestinal endoscopy.
44.	 Wiler, J. L., Gentle, C., Halfpenny, J. M., Heins, A., Mehrotra, A., Mikhail, M. G., & Fite, D. (2010). Optimising emergency department front-end operations. 

Annals of emergency medicine, 55(2), 142-160.
45.	 de QV Lima, M. A., Maciel, P. R., Silva, B., & Guimarães, A. P. (2014). Performability evaluation of emergency call centre. Performance Evaluation,80, 27-42.
46.	 Morgareidge, D., CAI, H., & JIA, J. (2014). Performance-driven design with the support of digital tools: Applying discrete event simulation and space syntax 

on the design of the emergency department. Frontiers of Architectural Research.
47.	 Tseng, J. M., Shu, C. M., Horng, J. J., Kuan, C. M., & Hsu, H. I. (2007). Planning an emergency response centre in Southern Taiwan Science Park.Process 

safety and environmental protection, 85(2), 125-132.
48.	 Tseng, J. M., Shu, C. M., Horng, J. J., Kuan, C. M., & Hsu, H. I. (2007). Planning an emergency response centre in Southern Taiwan Science Park.Process 

safety and environmental protection, 85(2), 125-132.
49.	 Ryan, M. (2013). Planning in the emergency operations centre.Technological Forecasting and Social Change, 80(9), 1725-1731.
50.	 Bai, L., Wang, F. Z., & Zhang, M. (2014). Research on Urban Rail Transit Network Command Centre Information Platform. Procedia-Social and Behavioral 

Sciences, 138, 350-357.
51.	 Lourenço, J., Santos-Pereira, C., Rijo, R., & Cruz-Correia, R. (2014). Service Level Agreement of Information and Communication Technologies in Portuguese 

Hospitals. Procedia Technology, 16, 1397-1402.
52.	 Díez, D., Tena, S., Romero-Gomez, R., Díaz, P., & Aedo, I. (2014). Sharing your view: A distributed user interface approach for reviewing emergency plans. 

International Journal of Human-Computer Studies, 72(1), 126-139.
53.	 Grandoni, D., Battagliere, M. L., Daraio, M. G., Sacco, P., Coletta, A., Di Federico, A., & Mastracci, F. (2014). Space-based technology for Emergency 

management: the COSMO-SkyMed constellation contribution.Procedia Technology, 16, 858-866.

11       References





Public Health Emergency Operations Centre Network (EOC-NET)


