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Big Plans For Small Patients: 
Incorporating Children Into 
Disaster Training Exercises

Linda D. Arnold, MD, FAAP
Assistant Professor of Pediatrics
Section of Emergency Medicine

Yale University School of Medicine

• Learn the design elements for disaster exercises

• Recognize challenges to incorporating children in e xercises

• Understand why children are physically and psycholo gically 
vulnerable in disasters 

• Recall the importance of inclusion of children with  special health      
care needs (CSHCN) in disaster planning

• Understand the federal mandates for disaster traini ng

• Review the evaluation process for disaster exercise s and training

Objectives

Setting the Stage. . . Severity of Disasters
• Level I : Local resources 

effectively deal with 
consequences

• Level II : Regional efforts 
required

• Level III :  Highest magnitude, 
with overwhelmed regional 
resources.  State and Federal 
intervention required

Phases of Disasters
• Disaster planning

– Continuous, based on HVAs
and focusing on resources 
and education

• Disaster Response
– Immediate care, including 

implementation, triage, 
stabilization and transport 
via incident command 
system

• Disaster Recovery
– Return to status quo
– Debriefing and learning

Disaster Planning

• Mitigation/Prevention
– Hazard Vulnerability 

Analysis (HVA)
– Hazard mitigation

– Risk assessment
– Training and education
– Drills and exercises
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Disaster Planning

• Preparedness
– Emergency Management Plan (EMP)
– Integration with community-wide 

response
– Roles/responsibilities
– Communications – notifications
– Continuity of operations
– Medical surge preparedness
– Mental health
– Public information and risk crisis 

communications
– Volunteer and donation management

Photo Credit: FEMA

Disaster Planning
• Response

– Response parties
– Alert, warning and notification
– Response activation and initial actions
– Response to internal emergencies
– Response to external emergencies
– Emergency Operations Center (EOC)
– Emergency medical care
– Acquiring response resources
– Security

Disaster Planning

• Recovery
– Business continuity
– Documentation
– Inventory damage and/or loss
– Lost revenue through 

disruption of services
– Psychological needs of staff 

and children
– After-action report

Photo Credit: www.sas.usace.army

Designing an Exercise

• Tool used to teach staff 
• Knowledge, skills, simulation

• Risk-free environment
• Tool for performance assessment  and 

improvement
• Demonstrate resolve to prepare

Key Planning Elements for 
Designing an Exercise

• Identify the purpose and scope
• Identify exercise team members
• Prepare design objectives

– Overarching objectives
– Departmental/agency specific 

objectives

• Identify evaluation methods and 
tools

• Decide on exercise format
– Discussion
– Tabletop
– Functional/Drill
– Full-scale

Key Planning Elements for 
Designing an Exercise

• Identify venue for exercise and 
organization type
– Hospital
– Community health center/clinic
– School
– Daycare center
– After-school facilities

• Develop scenario
– Realism
– Fits goals for exercise

Photo Credit: FEMA
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Types of Tests Conducted
• Based on hazard 

vulnerability analysis 
(HVA) and  the 
organization’s needs
– Likely disasters
– Manageable scope
– Fits organizational, 

departmental and 
personnel-level goals

Photo Credit: FEMA

Discussion-based Tests

• Familiarize organizations, individual 
departments, personnel and/or multi-
disciplinary community groups with:
– Current or expected capabilities 
– Emergency management plans, 

operating guidelines, policies and 
procedures

• Types of Discussion-based tests:
– Seminar – lecture format
– Workshop – personnel participation
– Table-top – focuses on facilitating 

understanding of concepts, change of 
attitudes for key personnel

Photo Credit: FEMA

Operations-Based Tests

• Validate the plans, policies and      
procedures
– mobilization of resources and 

commitment of personnel

• Types of operations-based tests:
– Drills – tests single department or unit
– Functional – tests multiple functions 

within one system
– Full-scale – includes multi-departments, 

multi-organizations, 
multi-jurisdictions of regional, state or 
federal resources

Rationale for Incorporating 
Children into Disaster Training

• Children will be victims in 
most disasters

• Children’s size, development, 
and level of emotional 
maturity influence physical 
and mental health in disasters

• Treatment of victims depends 
on age, size, and the severity 
of disease

Photo Credit:  NATO

Why are children more prone to 
injury and exposure in MCIs?

• Lack cognitive skills to 
avoid exposure and attack

• Lack motor skills
• High surface area to mass 

ratio increases risk for:
– Hypothermia
– Dehydration due to 

vomiting and diarrhea
– Exposure to radiation, 

chemical, biological 
dangers

Photo Credit:  FEMA

Why are children more prone to 
injury and exposure in MCIs?

• Faster respiratory rate 

speeds exposure to 

aerosolized agents

• Thinner skin increases the 

danger of chemical exposure

• Smaller circulating blood 

volume increases the risk of 

shock and death

Photo Credit:  FEMA
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Challenges to Incorporating 
Children into Exercises

• Gaining Consent
– Parents
– School or daycare

• Gaining Assent from 
the child

• Child Factors
– Attention span
– Incentives

Potential Exercise Participants 
• Pediatric emergency and 

trauma centers
• Pre-hospital care 

providers, including EMS, 
fire departments, police

• Social services
• Schools
• Local health clinics
• Departments of Health
• Government (city, state 

and federal)
• Local and national media 

Photo Courtesy of FEMA

HRSA Designations for Pediatric 
Disaster Centers

• EDAP: Emergency Department 
Approved for Pediatrics

• PCCC: Pediatric Critical Care Center

• SEDP: Stand-by Emergency 
Department Approved for Pediatrics

Plans for Surge Capacity 
Facilities

• Hospitals without formal pediatrics 
services

• Community health centers
• Rehabilitation hospitals
• Urgent care centers 
• Physicians’ offices
• Nursing homes
• School-based health centers
• Field hospitals in gymnasiums, 

warehouses, arenas and convention 
centers

• Religious or faith-based facilities

Children are Not Tiny Adults

• Developmental Considerations
• Physiologic Differences

• Emotional/Psychological Needs
• Children with Special Healthcare Needs

• Equipment 
• Triage Considerations
• Differences in Management

Primary Triage

• Rapid Sorting , based on:
– Severity of illness/injury

– Likely benefit from expenditure of 
limited resources

– Recognition of those who will benefit 
most from immediate intervention
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Triage Categories

• Immediate (Red): will die without 
immediate treatment

• Delayed (Yellow): Require prompt care 
with serious injuries or illness

• Ambulatory (Green): Regular care

• Deceased/Non-recoverable (Black): Not 
likely to recover from injuries

Triage Challenges 

• Age-related variations in vital signs
• Developmental considerations

• Need to walk, talk, and obey commands
• Different presentations than adults

JumpSTART: Simple Triage and 
Rapid Assessment

• For children 8 years and under

• Reflects physiological differences of 
children (vs adults)

• Infants triaged first
• ABCDs

• Technology dependent children

JumpSTART Pediatric Triage

Adapted from Lou Romig, MD

This algorithm is 
adapted from an 
adult triage tool

Pediatric-specific 
respiratory rates, 
heart rates and 
other physiology 
improve efficacy 

JumpSTART Pediatric Triage*

Adapted from Lou Romig , MD

JumpSTART Pediatric Triage

Adapted from Lou Romig, MD
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JumpSTART Pediatric Triage

Adapted from Lou Romig, MD

Preserving the Family Unit 
• Triaging children and their families together important for 

mental health
– Send family unit to triage color area appropriate for most ill family 

member
– Preservation may not be possible if children and adult are all 

immediate (red) category
– Tracking system necessary in triage to ensure family reunification
– Separation from parents and siblings greatly increases children’s 

anxiety

Photo Credit: FEMA

Pediatric Disaster Equipment in 
Exercises

• Airway equipment of various 
sizes

• IV access devices ( intravenous 
lines, intraosseous needles)

• Warming blankets
• Radiant warmers
• Normal saline
• Pediatric nutrition supplies 

– Formula, 
– G-tube feeds, 
– Child-friendly non-perishable items

Laryngeal Mask Airway

The Broselow-Luten System
Provides rapid guidelines for 
resuscitation medications

• Based on child’s supine length and 
weight

• Tape is placed beside the child and 
doses corresponding to the child’s 
length are used

• Recent additions include dosing for 
biological, chemical and radiation 
exposure

Special Scenarios: Trauma

• Head injury is most common cause of 
pediatric trauma death

• Don’t be distracted by “minor” injuries
• AVPU

– A : Alert
– V: Responds to Voice commands
– P: Responds to Painful stimuli
– U: Unconscious

Special Scenarios: 
Decontamination

• Removal of clothes, jewelry and 
accessories 

• Washing with soap and water.  
– (hypochlorite 0.5% solution ( a 10% 

dilute bleach) is recommended for 
chemical weapon decontamination.  

• Further decontamination, irrigating 
any wounds, eye injuries and 
affected mucus membranes
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Special Issues in Pediatric 
Decontamination

• Shower temperature 98-105* F to 
prevent hypothermia or scalding
– Decontamination showers may have 

hydrostatic mixing valves

• Children accompanied to upwind 
warm-zone

• After decontamination:
– Given a unique identification band
– Given towel and a sheet or gown
– Additional warming material may be 

needed

Children with Special Health 
Care Needs and Infants

• CSHCN may be decontaminated 
on a stretcher due to mobility 
issues

• Care to not damage G-tubes, 
central lines, electric wheelchairs, 
etc.

• Infants may need to be carried

Inclusion of Children with Special 
Healthcare Needs (CSHCN) 

• Improves rescue worker and 
medical staff understanding of 
“typical” appearance of CSHCN 
– Children with wheelchairs
– Children with tracheostomies
– Children with cognitive disorders
– Children with blindness or poor 

sight
– Children with impaired hearing

• Increase rescuer and 
healthcare worker familiarity 
with CSHCN equipment and 
technology

• Reveal ways to improve 
response system for CSHCN

Photo Credit: FEMA

Child Disaster Mental 
Health

• Children’s reactions to disaster will 
vary based on background, age 
and development stages

– Girls generally more cognitively, emotionally and socially 
mature than boys from school age through adolescence

– Boys tend to have more external, aggressive, behavioral 
symptoms; girls tend to internalize, with depression, 
anxiety and sleep disturbances

– Much variability and many exceptions to these rules

Photo Credit:  FEMA

Mental Health Needs of Children

• Infants and severely 
cognitively disabled 
children lack ability to 
understand disaster

• Feeding, comfort, 
familiar caretakers are 
priorities

Photo Credit: FEMA

Mental Health Needs of Children

• Toddlers, preschoolers and 
moderately cognitively 
disabled children 
– Concerned about 

consequences of disaster
– Reactions often are behavioral 

disturbances, mood changes 
and anxiety

– Can comprehend absence of 
parents but not the 
permanence of death

Photo Credit: FEMA



8

Mental Health Needs of Children

School-aged children and 
mildly cognitively 
disabled adolescents

• Concrete understanding 
of disaster’s cause

• Somatic complaints, as 
well as anxiety, mood and 
behavioral changes

• Disaster-themed play
• Understand permanence 

of loss and will grieve
Photo Credit: FEMA

Mental Health Needs of Children
Adolescents
• Have full adult understanding 

of causes and consequences
• Tend to retain sense of 

omnipotence, boys > girls
• May suffer depression and 

anxiety
• May be aggressive to self or 

others, risk of suicide 
• May become sullen and 

withdrawn
Photo Credit: FEMA

Elapsed Time Since Disaster 

• Pre-disaster (threat) period 
characterized by dread

• Immediate post-disaster period 
– Characterized by acute, reversible changes 

in emotional, behavioral and physical 
symptoms
• Sleep disturbances

• Aggressive/defiant, repetitious/compulsive 
or regressive behavior

• Anxiety

• Mood disturbances 
(sadness, anger, sullen, withdrawn affect)

• Grief, if personal losses sustained

Photo Credit: FEMA

Elapsed Time Since Disaster
• Reactions influenced by the five Ps: 

� Personality
� Psychological illnesses
� Previous exposure to disaster and trauma
� Proximity to disaster
� Personal loss from the disaster

• Most children are resilient and will recover from 
acute symptoms in days or weeks

Delayed Post-event 
Period 

• Depression
– More likely to manifest with sleep, 

somatic and behavioral symptoms 
than in adults

– Family and personal history of 
depression increase risk

– Can be exacerbated by re-exposure 
to venue of or media from the 
disaster

Delayed Post-event Period 
Post-Traumatic Stress Disorder 

(PTSD)
– Anxiety disorder with psychological 

and physical symptoms including:
• Intrusive thoughts and memories 
• Exacerbation by anniversaries and 

reminders of the traumatic event
• Aggression, anger and fear
• Apathy, numbness

Children have special susceptibility to 
certain risk factors
– Witnessing terror in parents and loved ones
– Repeated exposure to media of the disaster

Few data about preventing and treating 
PTSD in children
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Delayed Post-event Period

•Guilt
–Young children experience 

“magical thinking”
–Older children feel guilty for:

• Having survived
• Having intact families and 

homes 
• Not being able to help 

victims 

–An emphasis on rebuilding 
and not assigning blame may 
be helpful

Photo Credit: FEMA

Mental Health of Children 
with Special Healthcare 

Needs (CSHCN)
• Reaction to disaster similar to 

typical children with important 
differences

• May be and feel particularly 
vulnerable due to technology 
dependence and impaired 
mobility
– Cognitively impaired children may 

respond like chronologically 
younger children

– Emotionally disabled children are 
at increased risk for acute and 
chronic negative responses

Photo Credit: FEMA

Children with History of Prior 
Trauma

• May experience acute adjustment disorder
• Anxiety and PTSD symptoms may be 

rekindled or exacerbated

Photo Credit: FEMA

Disaster Mental Health First Aid

Strategy for identifying 
children in need of help:

• Introduce yourself in a 
developmentally appropriate 
way

• Explain that you are trying to 
help

• Remain non-threatening but be 
honest and direct

– Preserve credibility
– Avoid unrealistic promises or 

false statements
Photo Credit: FEMA

Disaster Mental Health First Aid
• Listen for anxiety, fear about 

location of care-takers and 
immediate needs

– Acknowledge the child’s 
emotions

– Give reassurance and 
information

• If available, guide child to 
mental health triage/treatment 
facility

• Encourage self-help strategies
– Guided imagery
– Exercise 
– Re-establish routines

Strategies for Increasing 
Pediatric Disaster Awareness 

• Media reports about family 
preparedness

• Add a disaster section to 
website
– disasters likely in your area 
– based on local HVA

• Educate daycare and 
school centers on disaster 
preparedness

• Lobby state and local 
governments for stronger 
pediatric disaster planning www.aap.org/
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Resources: Pediatric Disaster 
Planning

• Treatment algorithms
• Security plans

• Mental health triage and treatment
• Pharmacy needs and treatment

• Treatment resources (e.g. Broselow)
• Role of security in a disaster

Resources: Pediatric Disaster 
Planning

• Pediatric Disaster Assistance Tool 
(PDAT): www.nyc.gov/html/bhpp-focus-
ped-toolkit.shtml

• AAP: www.aap.org/terrorism/index.html

Community Education: Family 
Preparedness Planning

• Pre-designated meeting location
• List of key phone numbers & contacts

• Emergency kit:
– Medications

– Formula/food

– Clothes and diapers
– Comfort objects

Educational Programs 
• Programs for rescue 

workers, EMS and other 
pre-hospital care triage

• Didactic courses about 
potential biological, 
chemical and radiological 
weapons

• Working with pediatric 
resource centers that 
integrate pediatric and 
adult care

Healthcare Provider Courses

• Basic and Advanced Disaster Life Support 
(BDLS, ADLS)

• Disaster Preparedness for School Nurses
• Pediatric Advanced Life Support (PALS)
• Advanced Pediatric Life Support (APLS)
• Emergency Nursing Pediatric Course(ENPC)
• Pediatric Education for Pre-hospital 

Professionals (PEPP)

Preparation and Accreditation 
• Ensure local hospitals and 

pediatrician’s offices are 
stocked with basic pediatric 
supplies

• EDAP or SEDP designations 
exist as resource centers for 
healthcare providers and 
institutions
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Federal Mandates For 
Training Exercises

• Identified and approved by 
the U.S. Department of 
Homeland Security, Office 
of Domestic Preparedness 
(DHS/ODP)

• Joint Commission 
mandates that emergency 
response hospitals conduct 
exercises

Homeland Security Exercise 
Evaluation Program (HSEEP)

Step 1: Plan and organize the evaluation
Step 2: Observe the exercise and collect 

data
Step 3: Analyze data
Step 4: Develop a draft After Action Report
Step 5: Conduct an After Action Conference
Step 6: Identify improvements to be 

implemented
Step 7: Finalize the After Action Report 
Step 8: Track Implementation

Summary
• During design, match exercise 

type and scale to goals 
• Include children in many 

operational exercises
• Consider children’s 

physiological and 
psychological vulnerabilities to 
disasters

• Disaster exercises and 
evaluations important for 
schools, health care venues 
and communities in general

Why it’s So Important. . .


