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Executive Summary  
 
The Assistant Secretary for Preparedness and Response (ASPR) awarded the Eastern Great 
Lakes Pediatric Consortium for Disaster Response (EGLPCDR) a grant to harness and develop 
best practices around disaster preparedness and response to be shared with other children’s 
and non-children’s hospital entities in the region. Each children’s hospital partner has filled key 
roles to accomplish the organization structure to begin to address the activities and strategies 
in the workplan.  The partners established 16 workgroups with respective leads to address the 
items outlined in the workplan, including the Hazard / Threat Vulnerability Analysis (HVA) 
Workgroup. (See Appendix C for members and sites.) 
 
Background 
 
Children under 18 years old comprise approximately 25% of the United States population and 
are one of the country’s most vulnerable groups.1 The unique anatomic, physiologic, and 
developmental features of children cause them to be disproportionately affected by disasters.2  
To prepare for and mitigate against disasters, emergency managers and hospitals create hazard 
vulnerability analyses (HVAs). HVAs seek to identify various hazards, their probability of 
occurrence, their hazard’s potential impact, and how prepared a given community or hospital is 
for such an event.3, 4  
 
Ideally, HVAs account for population-specific characteristics (i.e. age, medical needs, health 
conditions) and population-specific vulnerability to different disasters.5 HVAs differ based on 
location, population, and vulnerabilities; for example, California’s HVAs would likely include 
wildfires and earthquakes, while Florida’s HVAs would include hurricanes.  
 
Although HVAs have become a standard practice in regions and hospitals across the US, they 
often exclude pediatric-specific considerations, despite the large number of children in the 
population and their disproportionate risks during a disaster.6  
 
The Workgroup’s action plan was highlighted as part of Activity A, Strategy 1, to help define the 
core elements of a pediatric disaster care capability and identify the respective contributions of 
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regional partners and other available assets. The HVA Workgroup specifically focused on the 
following areas within that larger effort:  

● Regional disaster coordinator survey tool for Ohio and Michigan  
● Assessment of pediatric inclusion in HVA tools  
● Evaluation of publicly available databases for pediatric implications of hazards 
● Creation of a visual aid for Regional Disaster Coordinators (RDC) pediatric disaster 

preparedness efforts by hazard 
● Development of a pediatric-specific disaster framework for use in HVAs 

 
 
Results of the Workgroup Activities 
 
Regional Disaster Coordinator (RDC) Survey Tool for Ohio & Michigan  
 
In October 2019, the Workgroup created and deployed a survey of the 16 RDC within Ohio and 
Michigan. The Workgroup identified the following items as being critical assessment metrics 
within each region both with respect to specific pediatric preparedness efforts as well as 
general emergency management information: 

● Number of children under age 18 in the region 
● Number of schools and daycares 
● Number of hospitals 
● HVA tools used by hospitals 
● HVA top 5 hazard (Ohio only) 
● Triage tools—regional 
● Use of children in disaster drills (regional/hospital) 
● Pt tracking systems—regional 
● Reunification plans—regional  
● Hospital notification systems—regional  
● Electronic medical record systems—hospital  
● Equipment stockpiles (pediatric)—regional 
● Mental health resources/Critical incident stress debriefing (CISD)—regional 

 
The results of the survey were compiled in a centralized database on the Eastern Great Lakes 
(EGL) share drive, making it available for other Center Workgroups, including Metrics, 
Children’s Hospital Survey, Asset Map, Behavioral/Mental Health, and EMS. Responses were 
received from Regional Disaster Coordinators representing 7 of 8 geographic zones in the State 
of Michigan and 7 of 8 geographic zones in the State of Ohio (see Figure 1, below). 
 
The information was also shared with the RDCs for integration into the Pediatric Emergency 
Plan Annex in 2020 as part of the Regional Hospital Collaboration’s overall Emergency 
Operations Plan within the States of Ohio and Michigan. These plans were created as part of 
ASPR’s efforts to ensure pediatric preparedness efforts occur within regional emergency plans. 
The Michigan and Ohio Departments of Health were responsible for the oversight of these 
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plans and the pediatric information compiled with the survey helped fill in gaps within those 
plans.   
 
Additionally, survey results were used to inform the recommendations within this white paper, 
and the development of a newly proposed HVA toolkit. 
 

Figure 1: Emergency Response / Healthcare Coalition Regions of Michigan and Ohio 
 

 
 
Both Michigan and Ohio are divided into eight geographic regions of emergency preparedness and 
healthcare coalitions. Each region’s disaster coordinator was surveyed on a range of pediatric-specific 
preparedness topics as well general emergency management topics.  
 
Figures taken from Ohio Department of Health and Michigan State Police. 

 
Recommendations for Next Steps 
 

● Create a standardized model for a pediatric annex within the Michigan and Ohio 
regions. 

● Formalize an annual review process of pediatric annexes to be conducted by pediatric 
disaster experts. 

● Maintain on-going relationships between EGL members and RDCs to promote pediatric 
preparedness efforts.  
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Assessment of Pediatric Inclusion in Regional and Hospital Hazard Vulnerability Analyses 
 
Pediatric-specific considerations are often excluded from regional and hospital HVAs, despite 
the fact that 83% of all children in the US are seen in adult or community Emergency 
Departments (EDs), as opposed to pediatric EDs.7 Nationally, only 47% of all hospitals (and 67% 
of high-volume hospitals) have disaster plans that include pediatric needs; the majority of 
hospital disaster reports do not consider pediatric-specific equipment, family reunification 
procedures, or pediatric standards during crises.8, 9, 10 Less than 50% of hospitals routinely 
conduct disaster drills with pediatric patients, while only 32% of hospitals have plans 
incorporating pediatric surge capacity.11  
 
Through the Technical Resources, Assistance Center, and Information Exchange 
(TRACIE) website, ASPR provides hospitals and regional managers with an array of HVA 
frameworks, resources, and examples.12 ASPR TRACIE also offers many HVA templates13 that 
offer a methodological approach to classifying hazards and hazard impacts, as well as way for 
organizations and localities to gauge preparedness and vulnerability to individual disasters.  
 
Some of the most commonly used HVA toolkits are the Kaiser Permanente (KP) framework,14 
Pennsylvania Public Health Risk Assessment Tool (PHRAT),15 and Threat/Hazard Assessment 
Module (THAM).16 All three of these frameworks provide examples of hazards (e.g. 
thunderstorms, cyber-attack), allow organizations to assess the risk of each hazard occurring, 
and gauge the predicted internal and external response to each hazard.  

• The KP template is primarily targeted at hospitals and healthcare organizations and 
classifies hazard impact along human (death and/or injury), property (physical 
damages), and business (service interruption) dimensions.17 It does not allow for 
additional stratification of at-risk populations or impacts within each dimension.  

• Like the KP tool, the PHRAT framework also assesses hazard risk and establishes 
planning priorities, yet the PHRAT also incorporates an in-depth population impact 
analysis alongside specific threats.18 The sizes of at-risk populations (e.g. children 18 and 
under, seniors age 65 and older,) as well the procedures to care for these populations 
during disasters can be incorporated into the PHRAT.  

• THAM is a new HVA modality that was recently released by HHS as a part of the 
agency’s risk identification and site criticality (RISC) toolkit.19 THAM contains built-in 
data to help organizations identify hazard risk based on geographic location and other 
inputs. The other modules of RISC analyze site impact in terms of operations, business, 
and additional categories according to each hazard. Like the Kaiser tool, THAM does not 
allow users to input specific population impacts per hazard. 

 
Regional and hospital-based emergency managers across the country use these three 
frameworks to inform their own HVAs, with little to no modification of the original templates. 
Unfortunately, these templates fail to incorporate the pediatric considerations necessary for 
managing children during disasters. For example, the KP and THAM tools do not allow for any 
specific population inclusions, while the PHRAT framework does not allow for detailed pediatric 
inputs (it only contains one category to describe the impact on all children 18 and under).  
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Even if a region or hospital wanted to incorporate pediatric considerations into their existing 
HVAs, however, they would struggle to find accessible and integrable ways to do so. Many 
disaster resources that are available online do not detail the essential pediatric factors to 
include in HVAs; instead, they focus on helping children and families cope with disasters.20 21 22  
 
The NIH offers a literature search tool to explore individual hazards, although the resulting 
scientific journals may not succinctly detail the hazard’s impact on children in a way that can be 
incorporated into a HVA.23 Other resources from the CDC offer guides to prepare for surge 
events and to create action plans, yet even these lack a streamlined approach to including 
children into existing HVAs and emergency response plans.24  
 
As a result, without a model that simply frames the inclusion of children in threat preparedness 
and hazard vulnerability analyses, regional and hospital-based emergency managers across the 
country may struggle to incorporate pediatric risks and disaster impacts into their work. 
 
Recommendations and Next Steps 
 

● Broaden current HVA templates to include pediatric-specific implications. ‘Human 
Impact’ as described within the Kaiser Permanente framework could be expanded to 
include relevant impact by age.  

● Create pediatric-specific HVAs that highlights implication of all hazards on children.   
● Hospital accreditation agencies should incorporate pediatric-specific hazard 

assessments during hospital surveys. 
 
Evaluation of Publicly Available Database Assessment for Pediatric Implications of Disasters 
 
Baseline metrics are needed in order to inform a pediatric-specific hazard/threat vulnerability 
assessment, in order to understand the implications for the pediatric population. Yet, 
information regarding pediatric injuries, mortality, morbidity, hospitalizations, and other 
pediatric-specific outcomes after disasters strike are not available in any publicly accessible 
database.  
 
FEMA compiles reports from all declared disasters; however, there is little (if any) pediatric 
information within the agency’s database. Instead, emergency management planners need to 
access the literature for case reports and case series specifically related to disasters in order to 
understand implications on children.  
 
To address this challenge, the Workgroup developed a database of literature by hazard-type, 
which highlights acute and long-term implications for children. Interestingly, there is no similar 
database for the “adult” population related to hazards. Once again, the data are only available 
through literature search for case reports and case series.  
 
Recommendations and Next Steps  
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● Create a publicly available database that provides pediatric-specific implications for all 

hazards. This would include but not limited to data on: hospitalization, injury patterns, 
morbidity, and mortality.  

● Highlight this pediatric-specific data within HVA templates for hospitals and regional 
planners. 
 

Creation of a Visual Infographic Hazard Aid for Regional Disaster Coordinators 
 
Many websites have pediatric-specific information related to the preparedness and response to 
disasters. These include information from the CDC, FEMA, and the National Child Traumatic 
Stress Network. Accessing this information can be daunting, however. Moreover, the data are 
not specific by state or region.  
 
To address this challenge, the Workgroup established a process to incorporate mitigation / 
preparedness / response efforts that are specific to hazards outlined by Regional Disaster 
Coordinators in Ohio and Michigan for distribution to these regional leaders, in order to 
improve regional situational awareness. (See next page.) This information was directed to 
regional disaster healthcare planners as well as incorporated into the EIIC website for more 
global distribution and review.  
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The Workgroup created an infographic on Children and Disaster Emergency Management: 
Threat Assessment, Hazard Identification and Risk, designed to provide essential facts and 
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figures informing disaster preparedness efforts for children living in Ohio and Michigan. The top 
vulnerabilities in 2020, as identified by Eastern Great Lakes Regional Healthcare Coalitions, are 
described; awareness, preparedness, response, and mitigation efforts that are unique to 
children are detailed. 
 
Subsequently, the Workgroup utilized a similar approach to produce an All-Hazard Children and 
Disaster Hazard Awareness quick guide. This guide highlighting Awareness, Preparedness, 
Response and Mitigation. A portion of the infographic follows, and provides stakeholders (i.e., 
community members, hospital staff, public health representatives, policy makers, and first 
responders) with awareness, preparedness, response, and mitigation information that is unique 
to children and associated with 24 hazards. The full infographic is available at the EIIC EGL 
website at: https://emscimprovement.center/domains/preparedness/asprcoe/eglpcdr/hva/. 
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Recommendations and Next Steps 
 

● Expand this infographic to provide state-based data across the US.  
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● Recruit hospital and regional emergency management leaders to assess how best to 
incorporate these documents into their planning.   

 
Development of a Pediatric-Specific Disaster Framework for use in Hazard Vulnerability 
Analyses (HVAs) 
 
The Ohio and Michigan RDC surveys revealed that the majority of hospitals and agencies across 
the two States employed a HVA that was based off of either the Kaiser Permanente or HHS’ 
THAM templates. None of the regional coordinators surveyed reported receiving county or 
hospital HVAs with pediatric-specific considerations.  
 
In response, and to provide regional and hospital emergency managers with a flexible way to 
include children in their disaster preparedness efforts, the Workgroup developed a novel 
pediatric HVA template that can be used on its own or alongside existing frameworks (e.g. KP, 
PHRAT). The pediatric HVA template allows managers to determine a hazard’s impact on 
children and the probability of that hazard occurring, in order to establish their region’s or 
hospital’s overall pediatric vulnerability to a given hazard (see Appendix A: Pediatric HVA 
Template).  
 
The template allows regional and hospital managers to consider how disasters affect children 
and how prepared their regions and respective hospitals are for the pediatric consequences of 
those disasters. It is not meant to be a thorough checklist of preparation (i.e. the details, 
coordination, and policies of sheltering children during a displacement event) but, instead, to 
spur the inclusion of general pediatric considerations into HVAs. The template equips regional 
managers to think about children in disasters across multiple dimensions (e.g. acute and long-
term health impacts, family reunification) and can be applied to all types of hazards. 
 
The pediatric HVA template allows emergency managers to determine a hazard’s impact on 
children, how vulnerable the region and/or hospital is to the hazard, and the risk of each hazard 
based on existing preparedness efforts. The impact score is determined by assigning categories 
a value—from 1, indicating low risk, to 3, indicating high risk—using the accompanying impact 
score key. The vulnerability score then incorporates hazard likelihood, which can be obtained 
by examining the frequency of past hazard occurrences. Finally, after assigning preparedness 
categories a rank—from 1, indicating low preparedness, to 3, indicating high preparedness—
using the accompanying preparedness key, the overall risk of a hazard can be obtained. The 
overall hazard risk is a final determination that incorporates the hazard’s impact, likelihood, and 
existing preparedness efforts. 
 
Emergency managers can then input currently existing disaster cycle efforts (e.g. mitigation, 
preparedness) to ascertain the relative risk to their respective region. The template’s 
construction provides managers with both the pediatric-specific impact across various 
categories (as in the PHRAT template) and the simplicity of a final relative risk score (as in the 
KP template). The hazards listed in the Workgroup’s template were carefully chosen and based 
upon those found in the KP, PHRAT, and THAM templates. 
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The most novel aspect of the Workgroup’s HVA template is the hazard impact / severity 
measure—this is the first time an HVA has employed pediatric-specific categories to determine 
a hazard’s impact (see Figure 2, below). The template mirrors the PHRAT’s classifications and is 
broken into human impact, healthcare system impact, and community safety infrastructure. 
Each of these sections is then further divided into categories that uniquely involve children. For 
example, the community safety infrastructure measure asks managers to consider how 
displaced children will be brought back to their families (family reunification), how school and 
daycare closures will affect children’s safety and hospital workforces (school / childcare), as well 
as how a disaster threatens the shelter and food needs of children in the community. 
 

Figure 2: Impact / Severity Measure Within the Pediatric HVA Template 

 
 
The template asks managers to assign each category an impact score—where 1 indicates low 
impact, and 3 indicates high impact. To assist with these score determinations, the template 
includes an impact score key that assigns each category descriptions and examples across low, 
medium, and high impacts (see Figure 3, below). The impact score key provides the many 
different considerations of each impact / severity category. These considerations align across 
impacts, thereby allowing managers to easily assign a score. For example, within acute pediatric 
morbidity, the physiologic impact across age distributions is classified as mild across all ages 
(low impact), mild to moderate across all ages and/or severe across 1-2 distributions (medium 
impact), or significant across all ages and/or lethal across 1-2 distributions (high impact). 
 
Although the scoring key is comprehensive, managers have wide latitude in assigning scores, 
due to the fact that each category contains multiple components. Consider the hospital 
category (within healthcare systems impact), which asks managers to examine, among other 
things, the number of hospitals a hazard impacts, hospital capacity, patient flow, and the 
pediatric-specific equipment a given hazard necessitates. Within a given category, most hazards 
will have components with different impacts, thereby allowing a manager to decide which 
aspects are most influential in the category’s final impact score. For example, within the 
hospital category, a biologic attack on one community might be low-impact in that it affects a 
small number of hospitals, but high-impact in that it necessitates more pediatric-specific 
equipment than the region can provide. 
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Figure 3: Impact Score Key 

 
 
Additionally, some parts of the impact score key ask managers to review their regional pediatric 
demographics and surge capabilities, a space for which is included next to the score key (see 
Figure 4, below).  Some components of the impact score key (e.g. hazard morbidity, patient 
flow, hospital capacity) require managers to consider a holistic assessment of their region’s 
capabilities. This provides a means for emergency managers to identify broad areas of potential 
vulnerabilities, such as if their region lacks pediatric intensive care beds or contains a pediatric 
population with an uneven distribution (e.g. large percentage of 0–2-year-olds). Dividing the 
pediatric population into separate age ranges prompts managers to appreciate how specific 
hazards affect pediatric physiology differently, depending on age. It also provides a more 
holistic assessment of a region’s pediatric capabilities, as older children can likely be cared for 
in adult hospital beds during a surge event. 
 

Domain Impact is Low (1) Impact is Medium (2) Impact is High (3)

Small number of children affected; isolated incident Potential for moderate number of children impacted across 
multiple locals

Large number of children impacted, potentially state or 
nationwide

Minimal types and low number of predicted pediatric acute 
injuries from hazard

Increasing severity and numbers of pediatric injuries predicted Very severe types and numbers of pediatric injuries predicted

Age-based physiology makes children marginally more vulnerable 
to the hazard

Age-based physiology makes children moderately more vulnerable 
to the hazard

Age-based physiology makes children significantly more vulnerable 
to the hazard

Mild physiologic impact across all pediatric age distributions* Mild to moderate physiologic impact across all age distributions 
and/or 1-2 age distributions significantly impacted*

Significant physiologic impact across more than 1 pediatric age 
distribution and/or 1-2 age distributions lethally impacted*

Little to no long-term pediatric injuries predicted from hazard Increasing severity and types of long-term pediatric injuries 
predicted

Very severe types and numbers of long-term pediatric injuries 
predicted

Long-term effects do not adversely impact youngest age 
distributions*

Mild to moderate long-term effects adversely impact youngest age 
distributions*

Lifelong and severe hazard effects adversely impacting youngest age 
distributions*

Long-term mental health and/or rehabilition needs met by existing 
system

Long-term mental health and/or rehabilition needs bring system to 
capacity; may need to expand beyond current mental health 
resources

Long-term mental health and/or rehabilition needs exceed current 
system capacity; state-level support needed due to severe and 
broad impacts

Small number of hospitals impacted Multiple regional hospitals impacted Widespread state or nationwide hospital impact

Patients arrive to ED in 1 low-volume wave or low-volume evenly 
distributed waves†

Patients arrive in 1 moderate-volume wave or many low-volume 
waves; ED capacity reached†

Constant mass influx of patients to ED that exceeds ED capacity†

Patient surge below hospital bed capacity‡ Hospital capacity reached by surge of patients‡           Surge of patients exceeds hospital capacity‡

Minimal utilization of pediatric-specific equipment; met by 
hospital resources

Increasing amount of pediatric-specific equipment needed based 
on age*; often exceeds hospital resources

Significant amount of pediatric-specific equipment needed based 
on age*; often exceeds state/national resources

Patient surge does not affect hospital's ability to treat non-hazard 
patients‡; surge does not cause equipment shortages

Patient surge affects hospital's ability to treat non-hazard 
patients‡; equipment needs of hospitalized patients stressed due 
to surge

Patient surge prevents hospital from treating non-hazard 
patients‡; equipment needs of hospital exceeded due to surge

Limited hospital operational impact or loss of hospital business Isolated loss of operational capacity and/or moderate impact on 
multiple operational units

Significant loss of operational capacity

Limited impact on total organizational performance Moderate impact on total organizational performance Severe impact on total organizational performance 

Isolated hazard without public health ramifications Large or prolonged hazard that requires local/regional public 
health support

State or nationwide hazard that affects basic community health 
functions

Hazard has no impact on at-home children with medical 
complexity    

Hazard impacts ability of children with medical complexity from 
receiving at-home resources

Hazard prevents children with medical complexity from receiving 
at-home resources

Isolated hazard that only requires local EMS personnel and 
resources

Large regional hazard that often exceeds local EMS personnel and 
resources

State or nationwide hazard that  exceeds EMS resources and 
requires governmental response

Number of children involved minimal; local EMS can treat all 
affected children

Number of children involved increasing; local EMS struggles to 
treat all affected children

Large number of children involved; EMS cannot treat all affected 
children

EMS able to transport patients without issue Hazard moderately affects EMS ability to transport patients Hazard prevents or severely limits EMS ability to transport patients

Isolated local hazard with minimal displacement Regional hazard with moderate displacement State or nationwide hazard with significant displacement

Reunification can occur at the hospital level   Reunification usually requires regional and outside organizational 
assistance

Displacement across states, requires nationwide governmental 
coordination and outside organizational assistance

Isolated local hazard with minimal school/child care impact Prolonged local hazard or region-wide hazards with moderate 
school/child care impact

Prolonged severe state or nationwide hazard with significant 
school/child care impact

Hospital staffing can absorb employees that must remain home 
with their children

Hospital staffing burdened due to employees that must remain 
home with their children

Hospital staffing severely affected by employees that must remain 
home with their children

Isolated hazard that does not affect local food supply Moderate hazard that requires regional coordination to ensure 
food supply

Significant or prolonged hazard requiring state or nationwide 
efforts to ensure food supply

Local resources can supply shelter for those affected by 
environmental hazard

Regional resources for supplying shelter from environmental 
hazard at capacity

Regional resources for supplying shelter from environmental 
hazard exceeded

Hazard does not cause pediatric displacement Region must provide shelter for those children displaced by hazard State or nationwide efforts needed to provide shelter for those 
children displaced by hazard
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Figure 4: Regional Demographics and Capabilities Within the Impact Score Key 
 

 
 

 
To help illustrate how an emergency manager might use the impact score key in our pediatric 
HVA template, we have included two examples of hazards broken down into impact / severity 
categories. Appendix B. (Impact/Severity Examples Using the Impact Score Key) presents impact 
examples for a winter storm/blizzard as well as a chemical attack/exposure, which were created 
using the detailed classifications within the impact score key. Each category is assigned a score 
based on the components within the impact score key, with an reasoning provided for why that 
score was chosen.  
 
For a region or hospital to understand its actual vulnerability to a given hazard, it needs to 
know both the impact the hazard will have on children as well as the likelihood of the hazard 
realistically occurring. Building off of decades of risk management theory (where in the simplest 
form, risk = impact x probability)25 and mirroring several other HVA templates, managers can 
assign a likelihood score to each hazard from 0 (implausible; no documented historical events) 
to 4 (high likelihood of occurring; 1-2 events every 5-10 years). A weighted calculation then 
incorporates a hazard’s impact and likelihood to provide a vulnerability score. 
 
The final step in the Workgroup’s pediatric HVA template incorporates existing hazard 
preparedness efforts in order to produce an overall risk score: a final determination of the 
risk/exposure to the hazard based on hazard impact, likelihood of occurrence, and 
preparedness.  
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Hazard preparedness mirrors the broad hazard impact/severity categories and is separated into 
human impact, healthcare system impact, and community safety infrastructure. It asks 
emergency managers to assign a score—where 1 indicates low preparedness and 3 indicates 
high preparedness—in each section for a given hazard.  
 
To assist with these score designations, the Workgroup included a preparedness scoring key 
that provides each preparedness section and score with descriptions and examples. Similar to 
the hazard scoring key, the preparedness scoring key is meant to serve as a guideline to 
emergency managers who are ultimately able to assign scores based on their individual 
determinations. In Figure 5, below, the preparedness scoring provides examples / descriptions 
of low, medium, and high levels of preparedness. The preparedness categories (human impact 
preparedness, healthcare system preparedness, and community safety infrastructure 
preparedness) align with the hazard impact/severity categories. 
 
In using the preparedness scores to produce a final hazard risk score, the Workgroup HVA 
template considers both the numerical degree of hazard impact as well as in which section a 
manager assigns a preparedness score. Preparedness in any one section (e.g. human impact 
preparedness) only mitigates the impact in the corresponding hazard impact section (e.g. 
human impact). For example, if a hazard is predicted to have a significant healthcare systems 
impact (by affecting hospitals, public health, and emergency medical services) on a region, and 
the emergency manager indicates that the region has high human impact preparedness yet low 
healthcare system preparedness, the overall risk for that hazard will be much higher than if the 
region has low human impact preparedness and high healthcare system preparedness.  
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Figure 5: Preparedness Scoring Key 

 
 
 
Recommendations and Next Steps 
 

• Submit the pediatric HVA template to a peer-reviewed journal. 
• Recruit hospital and/or regional emergency managers to determine the usefulness and 

applicability of the pediatric HVA template. 
• Update the pediatric HVA template based on how managers utilize the tool alongside 

their existing preparedness systems. 
• Consider standardizing the impact and severity measures for various geographic regions 

around the United States. 

Preparedness is Low (1) Preparedness is Medium (2) Preparedness is High (3)
Staffing, beds, and resources ill-equipped to handle unique hazard-
specific injuries and/or age-distributions affected by the hazard. 

Staffing, beds, and resources can handle some, but not all, of 
unique hazard-specific injuries. Can treat most of the age 
distributions affected by the hazard. 

Staffing, beds, and resources in place that allows for the treatment 
of all ages of affected children with various types of hazard-related 
injuries. 

Coordination among fatality agencies, poison control, and 
biohazard unitis has not yet been established

Coordination among fatality agencies, poison control, and 
biohazard unitis is not well-established.

Coordination among fatality agencies, poison control, and 
biohazard unitis is strong.

No clear plans or regional coordination among pediatric and adult 
hospitals to accomodate older children.

Preliminary plans and/or regional coordination among pediatric 
and adult hospitals to accomodate older children exists, however, 
it is unclear if it will be successful.

Regional coordination among pediatric and adult hospitals to 
accomodate older children is well-established and has been stress-
tested.

Current staffing and resources ill-prepared to address long-term 
impacts of hazard, including mental health and/or rehabilitation. 

Current staffing and resources somewhat prepared to address long-
term impacts of hazard, including mental health and/or 
rehabilitation. 

Staffing and resources in place to address long-term impacts of 
hazard, including mental health and/or rehabilitation.

Hospital and/or regional plans do not exist to address the 
physiologic impact of hazard across multiple age distributions. No 
hazard-specific drills or routine trainings have occurred.

Hospital and/or regional plans exist to address the physiologic 
impact of hazard, yet minimal to no hazard-specific drills or 
routine trainings have occurred.

Hospital and/or regional plans exist to address the physiologic 
impact of hazard across multiple age distributions. Periodic hazard 
drills have been conducted and routine training occurs.

Hospital and/or region is poorly equipped to handle surge of 
patients due to hazard; EDs will be overwhelmed and hospital beds 
filled. Limited to no regional and statewide coordination to direct 
overflow patients and assist with treatments. 

Hospital and/or region is somewhat equipped to handle surge of 
patients due to hazard. EDs can handle most of patient surge, with 
some patients unable to be treated due to hospital bed capacity. 
Moderate, yet unproven, regional and statewide coordination 
exists to direct overflow patients and assist with treatments. 

Due to hospital and regional ED/bed surge capacity, as well as 
regional and statewide coordination, able to successfully treat all 
children impacted by the hazard. 

Hospital and/or region has limited amounts of equipment to treat 
uniquely hazard-impacted children of all ages.

Hospital and/or region has most of the equipment needed to treat 
uniquely hazard-impacted children of all ages.

Hospital and/or region has all necessary equipment to treat 
uniquely hazard-impacted children of all ages, including PPE, 
CBRNE prophylaxis, etc.

Limited or no plans exist to transport patients between regional 
hospitals and restore hazard-impacted community health 
functions. Limited or no drills for these functions have occurred.

Plans exist, yet have not been fully stress-tested,  to transport 
patients between regional hospitals and restore hazard-impacted 
community health functions. While some drills for these functions 
have occurred, there is no continued education.

Comprehensive plans exist and drills have been conducted 
involving the transportation of large amounts of patients between 
hospitals and the sucessful restoration of community health 
functions. Continued hazard education occurs.

EMS is overwhelmed by the number of children impacted and the 
hazard-specific injuries; EMS cannot transport and treat all 
children. No pediatric-specific training for local/regional EMS and 
no regional/statewide EMS coordination.

EMS has the resources and coordination to transport and treat 
most, but not all, of the children impacted and the hazard-specific 
injuries. Regional and statewide EMS coordination exists but is 
unproven. Some pediatric-specific training for local/regional EMS 
exists, without regular drills.

EMS is able to treat and transport all affected children, both 
through their own resources as well as through regional and 
statewide coordination. Pediatric-specific training for EMS is 
robust with regular drills and mass-casualty incident protocols.

Limited or no mitigation and preparedness efforts are in place to 
blunt the loss of operational capacity and impact on 
organizational performance due to hazard.

Some mitigation and preparedness efforts are in place to blunt the 
loss of operational capacity and impact on organizational 
performance due to hazard.

Proven mitigation and preparedness efforts are in place to 
significantly blunt the loss of operational capacity and impact on 
organizational performance due to hazard.

Hospital and/or region has limited reunification procedures. 
Limited to no plans to provide temporary shelter  for displaced 
children. State and nationwide coordination for large-scale hazard 
displacement has not yet been established.

Hospital and regional reunification procedures are in place to 
reunite children with their families, though are not well-tested. 
Able to  provide shelter for some (but not all) displaced children. 
State and nationwideplans for large-scale hazard displacement 
exist but are not well-established.

Hospital and regional reunification procedures are in place to 
reunite large amounts of children with their families, as well as 
potentially provide shelter for displaced children. State and 
nationwide coordination for large-scale hazard displacement is 
well-established.

School and childcare closures have the potential to greatly impact 
staffing, with existing procedures unable to overcome shortage. 
Hospital and/or regional alternative childcare options do not exist.

Staffing impacted due to school and childcare closures, yet the 
effects are overall blunted due to flexible staffing procedures, 
enough staff,  and/or alternative childcare options.

Staffing uninterupted due to school and childcare closures as a 
result of flexible staffing procedures, enough staff,  and/or 
alternative childcare options.

Limited to no plans are in place for regional, state, and nationwide 
coordination that would be able to provide food and shelter, as 
well as address lingering environmental/CBRNE effects of a hazard. 

Plans are in place , but are not stress-tested, for regional, state, and 
nationwide coordination that would be able to provide food and 
shelter, as well as address lingering environmental/CBRNE effects of 
a hazard. 

Regional, state, and nationwide coordination exists and is proven 
among private and public agencies in order to provide food and 
shelter, as well as address lingering environmental/CBRNE effects of 
a hazard. 

No establishment of connections with private and/or public 
outside organizations.

Connections with private and/or public outside organizations have 
been established.

Connections with private and/or public outside organizations have 
been established and the hospital/region continuously uses these 
organizations for new insights.

Hospital and/or region has not recognized or considered the 
adverse effects the hazard has on disparate populations and does 
not equitably address issues of race, gender, education, and 
socioeconomic status in the setting of hazard outcomes.

Hospital and/or region has recognized the adverse effects the 
hazard has on disparate populations and considered issues of race, 
gender, education, and socioeconomic status. However, proven 
plans are not yet in place to address equity and barriers to 
treatement.

Hospital and/or region has considered and has plans to mitigate 
against the adverse effects the hazard has on disparate populations. 
Plans include providing food, shelter, and healthcare access to 
communities experiencing low socioeconomic conditions and 
other barriers to treatement. Equity in terms of race, gender, 
education, and other factors are considered. 
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Conclusion/Recommendation   
 
Although children comprise a large proportion of the population and are one of the most 
vulnerable sub-groups, they are often overlooked within the field of disaster management. We 
surveyed regional coalitions, drafted helpful infographics, and created a novel HVA template in 
order to provide emergency managers with insights into how hazards impact their pediatric 
populations. Further work is needed to determine the overall effectiveness and usefulness of 
the pediatric HVA template. 
 

● Create a standardized model for a pediatric annex within the Michigan and Ohio 
regions. 

● Formalize an annual review process of pediatric annexes to be conducted by pediatric 
disaster experts. 

● Maintain on-going relationships between EGL members and RDCs to promote pediatric 
preparedness efforts.  

● Broaden current HVA templates to include pediatric-specific implications. ‘Human 
Impact’ as described within the Kaiser Permanente framework could be expanded to 
include relevant impact by age.  

● Create pediatric-specific HVAs that highlights implication of all hazards on children.   
● Hospital accreditation agencies should incorporate pediatric-specific hazard 

assessments during hospital surveys. 
● Create a publicly available database that provides pediatric-specific implications for all 

hazards. This would include but not limited to data on: hospitalization, injury patterns, 
morbidity, and mortality.  

● Highlight this pediatric-specific data within HVA templates for hospitals and regional 
planners. 

● Expand the infographics to provide state-based data across the US.  
● Recruit hospital and regional emergency management leaders to assess how best to 

incorporate these documents into their planning.   

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. 
 
Appendices 

• Appendix A. Pediatric HVA Template 
• Appendix B. Impact/Severity Examples Using the Impact Score Key 
• Appendix C. Workgroup Members & Sites 
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Appendix A. Pediatric HVA Template 
  
 Provided as a separate PDF document  
 
Appendix B. Impact/Severity Examples Using the Impact Score Key 
 
 Provided as a separate PDF document  
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Attachment C. Workgroup Members & Sites 
 

Nathan Timm, MD, FAAP (Lead)  
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 
 
Amber Antoni MSN, RN-Contributor 
Patient Services, Director, Emergency Management 
Cincinnati Children’s Hospital Medical Center 
 
Amie Barda, PhD 
Data Scientist, Department of Pediatrics 
University Hospitals Rainbow Babies & Children’s Hospital  
 
Stuart Bradin, DO, FAAP, FACEP (III RDC Survey Tool) 
Associate Professor of Pediatrics and Emergency Medicine 
Assistant Medical Director of Pediatric Patients- Survival Flight 
CS Mott Children’s Hospital 
 
Jessica Canterbury 
Senior Communications Specialist, Patient Services 
Cincinnati Children’s Hospital Medical Center 
 
Cullen Clark, MD  
Attending Physician, Emergency Medicine  
Nationwide Children’s Hospital  
Assistant Professor of Clinical Pediatrics 
Ohio State University College of Medicine 
 
Pat Frost RM, PHN, MS, PNP 
Education Lead, Eastern Great Lakes Pediatric Consortium for Disaster Response 
Vice Chair, National Pediatric Disaster Coalition 
 
Brandon Kappy, MD MPP 
Division of Emergency Medicine 
Cincinnati Children’s Hospital Medical Center 
 
April Parish, BS 
Project Manager, RI Emergency Medicine 
Nationwide Children’s Hospital 
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