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Pediatric Disaster Education and Design Thinking 
 
Education is a dynamic and ever-evolving process with the goal of moving toward increased 
operational area capability. The Homeland Security Exercise and Evaluation Program (HSEEP) 
framework helps with this and serves as the standard work emergency managers use to track 
and improve disaster readiness and capability. HSEEP replicates a Plan-Do-Study-Act (PDSA) 
model and is aligned with Design Thinking focused on effective and scalable solutions to meet 
the community and health system needs in both day-to-day and disaster incidents. 
 

HSEEP 20201 2 DESIGN THINKING3 

  
HSEEP Fundamental Principles  
The following principles frame the common 
approach to HSEEP 

• Guided by senior leaders. 
• Informed by risk. 
• Capability-based, objective-driven. 
• Progressive exercise planning approach.  
• Common methodology; and 
• Whole Community integration.  

FEMA established the Homeland Security Exercise 
and Evaluation Program to support a standard 
work to support systematic improvement  
HSEEP is not only an evaluation process but a 
system-level tool that ensures continuous 
improvement. 
 

Design Thinking Fundamental Principles 
• A solutions-based approach to solving problems. 
• An iterative, non-linear process. 
• A way of thinking and working. 
• Supported by a collection of strategies and 

methods. 
• Develop empathy and understand the needs of 

the people solutions are designed for. 
• Define problems and opportunities for designing 

solutions. 
• Generate and visualize creative ideas. 
• Develop prototypes. 
• Test solutions and seek feedback. 
Design Thinking has emerged a method to promote 
“Whole Community” Engagement more recently to 
support Emergency Management consensus and 
sustainable outcomes 

 
Designing Just-In-Time (JIT) Learning Experiences, Exercises, and Systems 
 
Emergency management concepts and experience support the value of disaster provider 
education that is focused on producing high-functioning operational teams. These concepts 
apply to pediatrics, children with disabilities, neonates, and pregnant women. Learning and 
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retention to achieve competency and improve performance is known to require a variety of 
teaching methods. Over the last 20-plus years, pediatric and neonatal simulation interventions 
have been incorporated into design thinking solutions that advance the quality of provider 
experiences.  
 
Regardless of the quality of the educational intervention, leadership commitment must exist to 
promote inclusion of children. Leadership is key to engagement and building organizational and 
community resiliency. Efforts launched by community hospitals and the ambulatory care 
sectors (where children receive over 69% of their day-to-day care) suffer from high turnover in 
both staff and executive leadership. This produces competency efforts that wax and wane, 
leading to variation in the delivery of pediatric care that impacts both surge and disaster 
events.4 
  
The existence of a pediatric physician and nurse champion who has is empowered to facilitate 
regular exercises is known to be essential to creating sustainable improvement. Community 
providers—regardless of their discipline—may not consider child emergency preparedness as 
part of their daily work but, when they are empowered by pediatric emergency care 
coordinators (PECC), improvement is possible. Pediatric day-to-day operations can be scaled 
during an incident to move from chaos to an organized response, as illustrated in the graphic 
below. 

 
The exemplar culture exists in the practices of Fire/EMS-based service providers. These 
providers routinely utilize the Incident Command System (ICS) in day-to-day non-disaster 
operations to the point that doing so becomes second nature. The result is that the workforce 
performs with more confidence, calm, and less confusion to manage an incident. 
 
Lessons learned from both disaster exercises and real-world events demonstrate that simple 
activities—such as orientation to the department operation center, warm-up time, and 
workstation orientation—promote capability and also position the entire workforce to work as 
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a coordinated unit. In such an environment, the right person will be assigned to the right 
position and have the right training to be effective. 

 
Illustration 5 

 
Nationwide, rural and urban communities and health care systems have benefited from 
participation in “systems of care” for cardiac arrest, stroke, myocardial infarction (STEMI) and 
trauma in order to improve outcomes.6 Systems of care programs have been used to support 
community engagement between bystanders, first responders, community hospitals, and 
specialty centers in order to improve outcomes.  Communities that adopt systems of care for 
children create incentives to engage in pediatric day-to-day care and disaster readiness.  
 
A systems design approach to improve operations is part of the health care safety and 
improvement culture that is promoted by the Institute of Health Care Improvement (IHI) and is 
core to the EIIC Quality Collaborative Initiatives, including the Disaster Domain.7 8 
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The EMS for Children Program and National Pediatric Disaster Readiness Initiative has long 
provided a model to promote a system of pediatric disaster education and training. A few 
examples of FEMA’s whole community system for pediatric disaster education include the 
following: 
 
• Bystander training focused on families, schools and childcare  

o CPR and AED 
o Stop-The-Bleed 
o PsySTART 

• Prehospital and Emergency Department pediatric equipment and medication 
o Pediatric Triage (e.g., JumpSTART, SALT) 
o Age-appropriate pediatric reference charts 
o Length-based weight estimation 
o Vascular access and airway management checklists 

• Evidenced-based prehospital protocols  
o Management of cardiac arrest 
o Management of respiratory distress 
o Management of trauma, sepsis, and seizures 
o Hazardous materials exposure and decontamination 

• Scenario-driven psychomotor practice with improvement-focused feedback  
o Shared cross-discipline training that promotes team relationships  
o Situation-Background-Assessment-Recommendation (SBAR) Communication  

• Situational awareness of local pediatric medical health assets  
o Emergency Department Pediatric Readiness Scores 
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o Pediatric and neonatal bed capacity 
o Pediatric prehospital provider readiness and training 

• Access to open-source virtual pediatric education supporting continuous learning. 
o Webinars and podcasts 
o Smartphone clinical and triage decision support applications 
o Virtual exercises 
o Video grand rounds 
o Online simulation 

 
Systemic Approaches to Developing Capability 
 
Over the last decade, disaster readiness has been highly influenced by process improvement 
concepts focusing on “what matters.” Disaster concepts like ICS and whole community 
readiness are, however, not part of entry-level training in medicine, nursing, public health, 
prehospital, or allied health programs; they are reserved for post-graduate or special electives.  
 
Nationally, there is a growing consensus and recognition among disaster disciplines that critical 
knowledge, skills, and abilities must be combined with design-thinking and process 
improvement to achieve whole community preparedness, workforce competency, and 
operational area resiliency.  
 
Whole population disaster readiness requires over-arching levels of effort; collaboration to 
reduce barriers; support of the workforce; and engagement of the community. The following 
are examples that illustrate how a systematic learning approach is essential to building 
capability 
 
• In May 2017, Chief Medical Officer Dr. John Anderson gave a grand rounds presentation on 

Community and Family Medicine on transforming primary care.9 During the presentation, 
he presented the following illustration on “capability development.” This illustration is an 
example of the challenges that are common to health care that requires a team approach 
with leadership in support of a collaborative learning environment in order to improve. 
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Collaborative Learning: Illustration Source10 

 
 
• In August 2020 the WHO posted the first draft of its Global Patient Safety Action Plan, a 

transformational document to create a shared global vision for patient safety.11 In that 
document, the following graphic illustrates the essential components of a global ecosystem 
of patient safety implementation. Such a model is inclusive of children in both normal and 
disaster conditions.  
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Global Patient Safety Action Plan: Illustration Source.12 
 
• Another model that calls for integration was found in a recent commentary entitled 

Connected Communities of Care in Times of Crisis, which advocated for unprecedented 
cooperation and a system of care.13 The real-world events of COVID-19 reinforce the need 
for collaboration and reduction of barriers to providing appropriate access to care, 
information, and safety-net services held together by key anchor organizations and their 
partners.  

 

 
 Connected Communities Illustration Source;14 

 
Designing Pediatric Disaster Education Systems for Convergence 
 
In 2014, the National Institute of Health (NIH) published Convergence: Facilitating 
Transdisciplinary Integration of Life Sciences, Physical Sciences, Engineering, and Beyond. The 
document called upon on life sciences to facilitate transdisciplinary integration as a key 
strategy to tackle complex challenges and establish “inclusive” innovative solutions.15 The 
approach requires strategies and practices to facilitate public and professional awareness; 
coordination of effort, including the re-design of education; and training programs to foster 
convergence. The report was developed by the NIH’s vision-setting body that included 
funders of science and technology innovation, academic leaders, community, government, 
industry, medical and regulatory parties. 
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Convergence is a problem-solving approach that “cuts across” disciplinary boundaries.16 The 
process requires the commitment of leadership at all levels, a goal-oriented vision, a 
collaborative culture of support, and resources that promotes knowledge-sharing and fosters 
understanding across disciplines. The approach is intended to create an overall “ecosystem” 
of supporting technical and logistical partnerships. 
 
Fast-forward to 2020, and the concept of design-thinking and convergence has been adopted 
as a best practice in numerous sectors. It is also aligned with high-value programs such as 
Lean Six Sigma, whose focus is not just continuous improvement but the elimination of 
variation and waste. An example of how convergence influenced the emergency management 
community is the Impact360 Alliance initiative, which provides open-source convergence 
training, toolkits, and networking for interdisciplinary researchers, practitioners, and 
communities to reduce the consequences of natural hazards and disaster through inclusive 
problem-solving.  
 
Impact360 Alliance focuses on facilitating “convergence” to bridge gaps between stakeholders 
through the use of integrative approaches between university, government and private sector 
organizations, and professionals in order to reduce the impacts of natural hazards and 
disasters. The initiative aligned numerous disaster academic centers with the National Oceanic 
and Atmospheric Administration (NOAA), thereby facilitating collaborations between the 
disaster disciplines of environmental engineering, meteorological studies, and social/public 
policy. Although it is not affiliated with healthcare disaster management, the framework 
reinforces the need for disaster readiness integrative solutions and active collaboration in order 
to be successful.  
 
 

 
 Convergence Illustration Source: Impact360 Alliance 
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Highly-networked collaborations such as Impact360 Alliance, Institute for Healthcare 
Improvement, and many others play an important role in supporting national preparedness 
initiatives. These professional and service-based organizations create the opportunity to bring a 
large network expertise to the table when incentives are aligned to support collaboration. 
 

 
 Illustration Source: Impact360 Alliance 
 
Impact360 Alliance has created a Toolkit360 (a set of 12 tools) for facilitating inclusive problem-
solving between researchers and practitioners. These tools can serve as process models to 
address capability gaps associated with caring for children during a disaster.  
 
On November 2, 2020, the Impact360 Alliance Program sunset due to lack of grant funding. The 
sunset of programs like Impact360 illustrates the challenges faced by disaster training programs 
to evolve into sustainable programs. Fortunately the concept of “Convergence” is, now, a 
predominate theme in the social science emergency management sector and evolving to be 
integral in cross sector disaster readiness collaboration 
 
In 2018, the National Science Foundation (NSF) funded another CONVERGE: Coordinated Social 
Science, Engineering and Interdisciplinary Extreme Events Reconnaissance Research. 
CONVERGE is part of the Natural Hazards Engineering Research Infrastructure (NHERI) for the 
nation. Its funding stream is unique; structurally, it is focused on engineering, data integration, 
infrastructure, cyber, and natural hazards research. COVERGE seeks to reduce vulnerabilities to 
natural hazards while promoting the collective well-being. 
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While it is primarily focused on the social sciences and is not exclusive to health care, disaster 
leaders in this space are highly engaged in community resiliency and partner efforts to support 
disaster resiliency in children at the community level. The COVERGE project and its partners 
offer robust training resources related to social vulnerability, disaster, mental health, and 
policy. These resources have been created outside of pediatric disaster health care systems and 
provide an example (and opportunity) of strong efforts and emergency management initiatives 
to achieve highly coordinated and collaborative capability. 
COVERGE’s five primary tasks align to support child disaster resiliency in partnership with other 
national pediatric disaster readiness efforts. The framework focuses on creating the systems 
environment to produce an evidence-base of research—inclusive of children—to drive 
community resiliency. COVERGE works with social scientists, public health, emergency 
managers, and volunteer agencies that are active in disaster and whole community-based 
disaster and resilience advocates. 
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The CONVERGE initiative is headquartered at the Natural Hazards Center at the University of 
Colorado Boulder, which hosts research, webinars, and resources on children and disasters. 
These include: 
 
• The Natural Hazards Center Children and Disaster Special Collections: This robust collection 

of research and educational resources was published in 2019, and puts children front and 
center as a central figure in disaster and community resiliency. The collection covers 18 
topics as part of the Research Counts Topic Collection:17 
• Introduction: Children Count in Disaster 
• From the Ground Up: Building Child-Focused Community Resilience 
• The Role of Children in Creating Culturally Sensitive Disaster Management 
• The 4P Framework: A Principled Approach for Engaging Youth in Risk Reduction and 

Resilience. 
• Kid Power: Involving Youth in Building Community Disaster Resilience 
• Teens in Toxic Environment: Lessons from the 2010 Deepwater Horizon Oil Spill. 
• New School: A Modern Approach to Disaster Risk Reduction and Resilience Education 

for Children. 
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• On the Road to Routine: Disruption and Recovery After Hurricanes. 
• Lessons Learned? Helping Students and School Personnel Recover from Disaster. 
• Educational Continuity: The Role of Schools in Facilitating Disaster Recovery. 
• Kids First: Children as Bellwethers of Recovery. 
• Evacuating Under Fire: Children with Special Health Care Needs in Disaster. 
• Safe Spaces: Creating a Culture to Support Infant Feeding in Shelters.  
• Who Needs Help the Most? Focusing Child Mental Health Resources After Disaster. 
• How Parent Mental Health Can Affect Children After Disaster. 
• Thriving After Disaster: A New Way to Think about Support Programs for Kids. 
• Children, Distress and Disaster: How Adults Can Help. 
• Supporting Children in All Spheres of Their Lives: Lessons from Katrina. 

 
• Resilient Children/Resilient Communities (RCRC) Initiative: This initiative is another example 

of a convergence-related collaborative effort that aligns strongly with pediatric disaster 
education and readiness. The initiative partners include National Center for Disaster 
Preparedness and Save the Children with grant-funding from Glaxo Smith Klein. The RCRC 
Initiative pilot began in 2015 and was developed as a model of child-focused and 
community resilience—inclusive of disaster planning, education, and awareness. In 2019-
2020, the Initiative produced a national report and an RCRC Toolbox of resources focused 
on child-serving organizations, community emergency planners, individuals, families, and 
policymakers. In response to COVID-19, RCRC added a COVID-19 Toolbox Catalog of 
Resources, which is available in both English and Spanish.  

 
Summary & Recommendations  
 
This chapter reviewed frameworks for integrating pediatrics into a shared mental model. Real-
world experiences and lessons learned associated with concurrent and complex disasters 
demonstrate the need for systemic change. Systems thinking and process improvement are 
highly aligned with HSEEP capability improvement processes that are designed to promote 
continuous improvement. Of these frameworks, “Convergence Models” are gaining dominance 
in emergency management due to their cross-sector appeal and emphasis on collaboration, 
which produces measurable engagement and results that are more likely to be sustainable.  
 
Pediatric Disaster Education readiness should embrace and integrate convergence methodology 
to enhance national efforts and ensure that children are not left behind. Federal dollars are 
critical to incentivizing collaborative efforts. Grant requirements should specify that pediatric 
disaster champions are part of grantees’ advisory and subject matter expert workgroups. 
Establishing workflows across disciplines, organizations, and communities not only builds 
resiliency but also promotes a shared operating picture to care for children in disaster. 
Frameworks such as convergence support multi-disciplinary and multi-sector collaborations 
that promote foundational pediatric disaster education and build awareness, competency, and 
resilience. 
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This publication was made possible by Award Number (U3REP190615-01-01) from the Office of 
the Assistant Secretary for Preparedness and Response (ASPR). Its contents are solely the 
responsibility of the authors and do not necessarily represent the official views of ASPR or the 
Department of Health and Human Services. 
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Appendix A. Education Workgroup Members & Sites 
 

Deanna Dahl Grove, MD (EGLPCDR Grant Co-PI) 
Professor of Pediatrics, Pediatric Emergency Medicine 
University Hospital Rainbow Babies & Children’s Hospital 
  
Patricia Frost RN, PHN, MS, PNP (Lead) 
National Pediatric Disaster Coalition 
 
Amie Janeth Barda PhD 
Data Scientist, Department of Pediatrics  
University Hospital Rainbow Babies & Children’s Hospital 
 
Stuart Bradin, DO, FAAP, FACEP  
Associate Professor of Pediatrics  
Assistant Medical Director of Pediatric Patients - Survival Flight  
CS Mott Children’s Hospital  
 
Julie Bulson DNP, MPA, RN, NE-BC  
Director, Business Assurance 
Spectrum Health/Helen DeVos Children’s Hospital 
 
Kimberly Burkhart, PhD  
Assistant Professor 
University Hospitals Rainbow Babies and Children’s Hospital 
 
Cullen Clark, MD  
Attending Physician, Emergency Medicine  
Nationwide Children’s Hospital  
Assistant Professor of Clinical Pediatrics 
Ohio State University College of Medicine 
 
Nellie Coghlin MSN, APRN, PPCNP-BC  
Nurse Practitioner, Pediatric Specialties  
University Hospitals Rainbow Babies and Children’s Hospital 
 
Michael Dingeldein, MD  
Pediatric Trauma Director, Department of Pediatric Surgery 
University Hospitals Rainbow Babies and Children’s Hospital 
Assistant Professor 
Case Western Reserve University School of Medicine 
 
 



The State of Pediatric Disaster Education: A Comprehensive Review & Analysis Report 
PEDIATRIC DISASTER EDUCATION DESIGN THINKING  

 

 15 

Larry Flint MD, FAAP 
AAP Education Council 
 
Richard Grossberg MD 
Center for Comprehensive Care, Pediatric Neurodevelopmental Disabilities   
University Hospitals Rainbow Babies and Children’s Hospital 
 
Brent Kaziny, MD  
Director, Disaster Preparedness Domain   
National EMS for Children Innovation and Improvement Center 
Medical Director of Emergency Management 
Texas Children’s Hospital 
Assistant Professor 
Baylor College of Medicine 
 
Michelle Moegling RN, BSN, CPN,  
Coordinator, Rainbow Community Pediatric Emergency Services 
University Hospitals Rainbow Babies and Children’s Hospital 
 
Sandra Nasca  
EIIC Functional and Access Needs Representative  
National EMS for Children Innovation and Improvement Center 
 
April Parish, BS 
Project Manager, RI Emergency Medicine 
Nationwide Children’s Hospital  
 
Meredith Rodriquez PhD, CCRC 
Senior Project Manager  
National EMS for Children Innovation and Improvement Center  
 
Ron Ruffing, MD, MPH, MSP 
Chief, Division of Pediatric Emergency Medicine  
Children’s Hospital of Michigan 
 
Daniel Scherzer, MD  
Division of Emergency Medicine, Simulation Program  
Associate Medical Director, Trauma Executive Board Member 
Nationwide Children’s Hospital   
Professor of Clinical Pediatrics 
The Ohio State University College of Medicine 
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Rachel Stanley MD, MHSA 
Division Chief, Emergency Medicine 
Nationwide Children’s Hospital  
 
Jennifer Talley 
Special Needs Project Manager  
National EMS for Children Innovation and Improvement Center  
 
Nathan Timm, MD, FAAP  
Medical Director, Office of Emergency Preparedness and Response, Division of Emergency 
Medicine  
Cincinnati Children’s Hospital Medical Center  
Professor, Department of Pediatrics 
University of Cincinnati College of Medicine 
 
Regina Yaskey, MD, FAAP  
Attending Physician, Division of Pediatric Emergency Medicine, Department of Pediatrics 
University Hospitals Rainbow Babies and Children’s Hospital 
Assistant Professor 
Case Western Reserve University School of Medicine 
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