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Abstract

Objectives: Virtual tabletop exercises (VTTXs) simulate disaster scenarios to help participants improve their emergency-
planning capacity. The objectives of our study were to (1) evaluate the effectiveness of a VTTX in improving preparedness
capabilities specific to children’s needs among pediatricians and public health practitioners, (2) document follow-up actions, and
(3) identify exercise strengths and weaknesses.

Methods: In February 2017, we conducted and evaluated a VTTX facilitated via videoconferencing among 26 pediatricians and
public health practitioners from 4 states. Using a mixed-methods design, we assessed participants’ knowledge and confidence
to fulfill targeted federal preparedness capabilities immediately before and after the exercise. We also evaluated the degree to
which participants made progress on actions through surveys 1 month (n ¼ 14) and 6 months (n ¼ 14) after the exercise.

Results: Participants reported a greater ability to identify their state’s pediatric emergency preparedness strengths and
weaknesses after the exercise (16 of 18) compared with before the exercise (10 of 18). We also observed increases in (1)
knowledge of and confidence in performing most pediatric emergency preparedness capabilities and (2) most dimensions of
interprofessional collaboration. From 1 month to 6 months after the exercise, participants (n ¼ 14) self-reported making
progress in increasing awareness for potential preparedness partners and in conducting similar pediatric exercises (from 4-7
for both).

Conclusions: Participants viewed the VTTX positively and indicated increased pediatric emergency preparedness knowledge
and confidence. Addressing barriers to improving local pediatric emergency preparedness—particularly long term—is an
important target for future tabletop exercises.
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Children aged �18 comprise 25% of the US population, yet

incorporation of their needs into emergency planning at local,

state, and federal levels remains incomplete.1-3 Nationally

representative data indicate that nearly 1 in 7 US children has

experienced a natural or man-made disaster during their life-

time.4 Recent crises, including the 2010 Haiti earthquake, the

2014 enterovirus D68 outbreak, and 2015 Zika virus outbreak,

are reminders of children’s often adverse outcomes in emer-

gencies (eg, disproportionate incidence of infectious disease),

rooted in distinct physiological, social, and developmental

characteristics that enhance vulnerability.

Partnerships between pediatric health care providers and

public health entities are essential for including children in

disaster preparedness, management, and recovery planning.5-9

Although emergency preparedness exercises have promoted

local collaboration and enhanced preparedness capacity,10-12

most exercise reports have been prepared for a single state or

selected groups of stakeholders. Few describe large-scale, mul-

tistate exercises that are relevant to children.9,13 Emergencies

frequently necessitate coordination across sectors and state

boundaries5,9,14,15; accordingly, exercises that span multiple

jurisdictions and target pediatric considerations of children’s

needs in emergencies (eg, family reunification after disasters)

are warranted.

A promising approach to promoting awareness and plan-

ning in disasters is the use of virtual tabletop exercise (VTTX)

models implemented by the Federal Emergency Management

Agency (FEMA), which simulate emergency scenarios to help

participants generate discussion and identify strategies and

gaps in their preparedness, response, and recovery planning.16

In February 2017, the American Academy of Pediatrics (AAP)

and Centers for Disease Control and Prevention (CDC) hosted

an exercise that simulated a multistate disease outbreak among

children. Because hosting an in-person multistate exercise can

be costly and time-consuming,17 the organizations developed

and piloted a VTTX. Adapted from an in-person tabletop

exercise,18 the VTTX aimed to replicate a realistic multijur-

isdictional response in which state leaders would remain in

their own states and communicate electronically. We evalu-

ated the VTTX to understand its effectiveness, follow-up

actions taken by state teams, and areas of strength and weak-

ness to inform future exercises.

Methods

Virtual Tabletop Exercise

The CDC/AAP planning team selected participants from

FEMA Region VII (Iowa, Kansas, Missouri, and Nebraska)

to participate in the VTTX; the AAP and CDC had not pre-

viously conducted exercise activities in this region. Each

state team included at least 2 pediatricians chosen by the

AAP state chapter and 2 local public health officials recom-

mended by CDC-funded Public Health Emergency Prepared-

ness state health department contacts. Participants attended

orientation telephone calls to review expectations, although

we withheld the exercise content until the exercise itself.

We facilitated the 4-hour exercise from CDC headquarters,

and states joined remotely via Zoom software version 3.5.19

The exercise consisted of 3 modules depicting an outbreak of

smallpox (Box).20 The exercise facilitator tasked teams with

addressing 3 objectives that targeted communication and col-

laboration (Table 1). To meet these objectives, state teams

deliberated on plans and procedures and each sector’s

response role after they received new information in the sce-

nario (ie, injects) and watched CDC expert videos. AAP

Disaster Preparedness Advisory Council members (ie, pedia-

tricians) and public health experts facilitated debriefings

among all state teams after the completion of each module.

Evaluation Approach

Following exercise evaluation best practices,21 we applied a

mixed-methods design informed by the Kirkpatrick Training

Evaluation Model22 and US Department of Homeland Secu-

rity Exercise Evaluation Program.23 The planning team,

which comprised public health experts, Disaster Prepared-

ness Advisory Council members, and state representatives,

iteratively convened to develop evaluation questions:

� Exercise effectiveness: To what extent and how does

participating in the VTTX result in improved pediatric

preparedness capabilities at the state or local level?

� Follow-up actions: To what extent and in what ways do

participants engage in actions that support improved

planning as a result of participating in the VTTX?

� Strengths and weaknesses: What aspects of the VTTX

structure, process, and/or logistics helped or hindered

meeting VTTX objectives?

To optimize the evaluation’s utility, accuracy, and feasi-

bility,24 the planning team vetted the overarching evaluation

questions, pilot-tested surveys for clarity and relevance, and

member-checked summary reports to facilitate interpretation.

Data Sources and Data Collection

To document how we would evaluate the exercise, we devel-

oped an evaluation methods grid24 aligning evaluation ques-

tions with methods, data sources, evaluators, and analyses

(available upon request). To operationalize pediatric emer-

gency preparedness, we considered participants’ (1) self-

rated knowledge and confidence to fulfill key preparedness

capabilities (Likert scale response), (2) perceptions of state

strengths and weaknesses in pediatric emergency preparedness

(Likert scale response), (3) collaboration and communication

strategies suggested after participation (open-ended response),

(4) intended changes after participation (open-ended response),

(5) perceived degree of collaboration between sectors (Likert

scale response), (6) perceptions of the exercise’s most and least

beneficial aspects (open-ended response), and (7) set of ques-

tions probing participants about the extent to which stated
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exercise objectives were met (Likert scale response). We devel-

oped a survey covering these topics and administered the sur-

vey at 2 points: 24 hours before the VTTX and 24 hours after the

VTTX.

For the survey section on self-rated knowledge and con-

fidence to fulfill key preparedness capabilities, we developed

a list of 12 capabilities. Because no consensus guidelines on

pediatric emergency preparedness planning exist, the plan-

ning team reviewed US Department of Homeland Security23

and CDC25 standards and rank-ordered 12 capabilities that

were most applicable to children’s needs and reflected the

spectrum of disaster preparedness and response (Box). Sur-

vey response options were given on a 10-point Likert scale,

Box. Description of content of a Centers for
Disease Control and Prevention/American
Academy of Pediatrics virtual tabletop exercise
to enhance pediatric emergency preparedness,
Atlanta, Georgia, February 2017a

On February 2, 2017, the American Academy of Pediatrics
(AAP) and the Centers for Disease Control and Prevention
(CDC) conducted a virtual tabletop exercise with a team from
each of 4 states (Iowa, Kansas, Missouri, and Nebraska)
committed to enhancing pediatric emergency preparedness
through strategic collaboration and discussion. Steven Krug,
MD, of the AAP Disaster Preparedness Advisory Council
(DPAC) moderated the opening session and welcomed the
state team participants and observers to the exercise. He
introduced Georgina Peacock, MD, MPH, division director of
CDC’s Division of Human Development and Disability, who
provided opening remarks. Dr Peacock acknowledged the
longstanding partnership between AAP and CDC’s Children’s
Preparedness Unit (CPU) through pediatric emergency
preparedness and response and shared theexercise background
as an adaptation of a previous in-person exercise in 2016.

Module 1: David Schonfeld, MD, of the AAP DPAC,
presented an exercise overview including the purpose of the
exercise and the 3 objectives. State teams gave introductions
before launching a video about CPU’s work from Eric Dziuban,
MD, DTM, chief medical officer for CDC’s Division of Human
Development and Disability (https://www.youtube.com/
watch? v¼dnBT48xjrYA). Dr Schonfeld explained the ground
rules for the exercise and then transitioned to the first
exercise module. Module 1 took participants through the first
21 days of the scenario, in which a high school student at
summer science camp mistakenly breaks a vial of smallpox and
unknowingly infects herself and another student. She begins to
show symptoms and receives a diagnosis of a viral illness by a
physician on day 14. She grows progressively ill, all the while
not quarantined, and receives a diagnosis of smallpox during
the third week postexposure. National media discover the
story, and misinformation starts to spread quickly. The local
hospital contacts the public health department, and affected
states are asked to implement ring vaccination to all contacts
who might have been exposed to smallpox. Using this strategy,
the contacts of confirmed smallpox patients are vaccinated, as
are persons in close contact with those contacts, as well as
anyone who has been, or could have been, exposed to the
patient who had smallpox. The state teams then had
approximately 30 minutes to deliberate about whom to
contact and how, whom to work with in the community,
which persons to vaccinate, what information to provide
publicly, and what actions to take. Each team gave a brief
report of their actions and decisions to the group.

Module 2: Module 2 began with a video presentation from
smallpox subject matter expert Brett Petersen, MD, medical
officer for CDC’s Poxvirus and Rabies Branch in the National
Center for Emerging and Zoonotic Infectious Diseases. The
scenario continues at day 22 and describes the second student

(Continued)

Box. (Continued)

who is infected without being quarantined, and the decision is
made to broaden ring vaccination to multiple states. A third
video was shown about the Strategic National Stockpile,
presented by Susan Gorman, PharmD, associate director for
science for CDC’s Division of Strategic National Stockpile in
the Office of Public Health Preparedness and Response. State
teams then had another 30 minutes to discuss 3 questions
concerning what groups to include in vaccination plans,
recommendations for potentially exposed relatives, and how
to ensure that the limited supply of smallpox vaccine is
appropriately dispensed among children. After each team
reported on its proposed course of action, a live call was made
to AAP leadership at its national headquarters, and they
explained the procedures AAP would undertake in a real
scenario.

Module 3: Dr Schonfeld presented the final module to
participants. By day 25 in the scenario, affected states had
taken various courses of action, and hospital capacity was
overwhelmed. Concern arose as to whether school should
resume as scheduled. The questions for the third module
asked state teams what advice to provide to school systems
about closures or delayed openings, what strategies to use to
respond to social media rumors, what approaches to use to
brief health care providers, and how to create plans for
handling up to 25 cases of smallpox in their state. After each
state team reported their recommendations, a member of the
planning team read 2 scenario-ending options—one described
a positive outcome and the other described an unpleasant, but
not implausible, outcome.

An exercise “hotwash,” or after-action discussion, was
conducted immediately after the final module and offered an
opportunity for participants to reflect on the exercise
objectives and discussions and report on what went well, what
was learned, and areas for improvement in future exercises.
Dr Peacock then closed by thanking state teams and the
several groups and individuals who played an instrumental role
in successfully executing the exercise.

a
A tabletop exercise is an activity that simulates a real-life disaster

scenario to promote discussion for agencies and professionals

involved in emergency preparedness. Virtual tabletop exercises

convene participants over videoconference technology.
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where 1 ¼ least knowledgeable or confident and 10 ¼ most

knowledgeable or confident.

For the Likert scale question on perceptions of state

strengths and weaknesses in pediatric emergency prepared-

ness, we asked participants to respond to the following state-

ment: “I am able to identify my jurisdictions’ own strengths

and weaknesses when it comes to pediatric preparedness

planning” (1 ¼ strongly disagree, 5 ¼ strongly agree). For

the open-ended question on collaboration and communica-

tion strategies suggested after participation, we requested,

“Please state additional communication or collaboration stra-

tegies you would suggest that public health and pediatric

staff could consider for improving pediatric preparedness

at the state level.” For the open-ended question on intended

changes after participation, we requested, “Please share what

specific actions you are considering taking, especially

regarding communication and collaboration.”

To assess intersectoral collaboration, we used the Strate-

gic Alliance Formative Assessment Rubric (SAFAR),26 a

validated assessment tool for evaluating collaborative goals

and strategies across sectors. Participants rated themselves

on 4 dimensions: (1) goals and purpose; (2) activities, stra-

tegies, and tasks; (3) decision making and leadership; and (4)

interagency communication and information sharing. The

SAFAR uses a 6-point Likert scale, where 0 ¼ least inte-

grated and 5 ¼ most integrated.

We evaluated (1) responses to the surveys, (2) observation

forms completed by independent evaluators, (3) notes from

the postexercise participant debriefing (ie, hotwash) about

strengths and weaknesses of the exercise, (4) notes from an

after-action review of planning committee members to

debrief about the exercise, and (5) follow-up surveys col-

lected 1 month and 6 months after the exercise (details avail-

able on request). We administered all surveys via

SurveyMonkey. Response-rate optimization strategies27

included tailored emails from professional peers, follow-up

telephone calls to nonrespondents, and certificates of appre-

ciation. Evaluators collected observation-based data activity

without attributing data to individuals to limit observer

effects. We enhanced our evaluation’s trustworthiness by

soliciting feedback on result summaries from planning team

members (ie, member checking28), maintaining an audit trail

outlining analytic decisions, and using multiple analysts.29

Data Analysis

We used Stata version 14.130 to calculate descriptive statis-

tics and 2-tailed nonparametric Wilcoxon signed-rank tests

to compare median scores across time points. We handled

missing data by using available-case analysis.

We qualitatively analyzed raw, open-ended, discussion-

based, and observational data collectively by using the

framework method.28 In the framework method, 3 investiga-

tors (M.S., J.L.F., K.C.-O.) developed a priori codes based on

evaluation objectives, read through the data to assign initial

codes, iteratively modified the code list until they attained a

complete understanding of possible codes, and recorded

reflective notes28 throughout. We resolved coding discrepan-

cies via discussion until consensus was achieved. Finally, we

clustered codes into categories to identify recurrent themes,

and we assessed both basic frequencies and the degree to

which a theme emerged across multiple sources to under-

stand which themes were most prominent.

Four state teams, including 10 pediatricians and 16 state

public health representatives, participated in the VTTX. The

planning team was aware of only 18 participants before the

exercise; thus, the 8 participants who joined the exercise ad

hoc were included only in the 1- and 6-month follow-up

surveys. The AAP Institutional Review Board determined

that the evaluation was not subject to human subjects review.

Results

Effectiveness of the VTTX

In the postexercise survey, 13 of 18 participants reported that

they determined actions to improve communication in their

state; 8 participants agreed that collaborative strategies were

determined, and 10 participants agreed that next steps for chil-

dren’s preparedness were determined. Most participants per-

ceived that the exercise generated productive discussion (n ¼
16) and that they could apply the knowledge gained from this

exercise to their routine work (n¼ 15). The number of partici-

pants who were able to identify their state’s pediatric emergency

preparedness strengths and weaknesses rose from 10 of 18

before the VTTX to 16 of 18 after the VTTX (W¼ 27, P¼ .01).

Knowledge and confidence to perform capabilities. Average par-

ticipant scores in 12 pediatric emergency preparedness cap-

abilities improved after the VTTX, 11 of which represented

significant changes for both knowledge and confidence

(Table 2). The knowledge (W¼ 33, P¼ .08) and confidence

(W¼ 34, P¼ .08) increases for the medical surge activation/

deactivation capability were not significant.

Collaboration between pediatrics and public health. Participant

self-ratings on the SAFAR dimensions increased significantly

in 3 of 4 SAFAR domains from preexercise to postexercise:

(1) activities, strategies, and tasks (W ¼ 56, P ¼ .001), (2)

decision making (W ¼ 47, P ¼ .004), and (3) interagency

communication and information sharing (W ¼ 49, P ¼
.004; Figure). These collaboration ratings were not different

across the disciplines (supplemental analyses not shown).

Qualitative responses. The main theme underlying partici-

pants’ comments on the VTTX’s influence on perceptions

of their jurisdiction’s pediatric emergency preparedness

knowledge, collaboration, and communication was the ben-

efit of establishing connections between the 2 sectors. One

participant wrote, “The connections just from the exercise

are already looking to be invaluable moving forward.” Many

participants also noted that each group had “the same interest

in safeguarding kids.”
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Furthermore, several participants noted an increase in

knowledge of content areas as the result of conversations dur-

ing the exercise, including health communication topics (eg,

state secure email systems for infectious disease, tailored mes-

saging to vulnerable populations, communication with border-

ing states), the roles and responsibilities of the other sector’s

staff members in emergency preparedness, and state public

health law. Some participants recognized their limited per-

sonal knowledge of available state resources and existing pre-

paredness plans. One participant explained, “[The] discussion

generated made me realize how much I did not know.”

Observation-based data revealed an exchange of informa-

tion between sectors. Public health staff members queried

pediatric providers about the best way to communicate with

physicians (eg, Health Alert Network), hospital surge capac-

ity for highly infectious patients in quarantine situations, and

hospital surge capacity criteria. Questions from pediatricians

to public health personnel concerned the state’s emergency

response infrastructure, the state laboratory’s role in con-

firming disease outbreaks, and communications with border-

ing states and vulnerable populations.

Follow-up Actions

Intended actions. Immediately after the exercise, all respon-

dents indicated they would be likely or very likely to initiate

new partnerships and increase awareness for potential pre-

paredness partners (Table 3). Seventeen participants indi-

cated they would be likely to make changes to pediatric

emergency preparedness planning and conduct a similar

pediatric exercise in their state. Conversely, participants

indicated it was not likely that they would engage in efforts

to effect policy changes (to agencies involved in disaster

response and to state legislature) to the same extent.

Responses to open-ended survey questions and the debrief-

ing elaborated on their ratings. Consistently reported intended

actions included organizing similar drills, planning educa-

tional programs (eg, grand rounds), and establishing

communication between the health department and state AAP

chapter. Unique intended actions included reaching out to

pediatricians to increase awareness, including a broader range

of stakeholders (eg, family physicians), and better integrating

pediatricians into local preparedness planning processes.

Completed actions. Of the 14 participants who completed both

the 1- and 6-month follow-up surveys, participants at 1 month

postexercise indicated making progress in initiating new part-

nerships (n ¼ 9), making changes in disaster preparedness or

response planning (n ¼ 6), proposing new policies to agencies

involved in disaster response (n¼ 6), increasing awareness for

potential preparedness partners (n ¼ 4), and conducting a sim-

ilar pediatric exercise in their state (n ¼ 4). At 6 months post-

exercise, respondents reported significant progress in increasing

awareness for potential preparedness partners (W¼ 15, P¼ .01)

and conducting similar pediatric exercises in their state (W ¼
15, P ¼ .01). We did not observe significant changes for other

actions from 1 month to 6 months after the exercise (Table 3).

Participants described actions they had pursued by

1 month postexercise that would not have occurred without

VTTX participation, including developing connections to

conduct a pediatric-centric exercise, broadly enhancing

statewide awareness of pediatric emergency preparedness

activities to stakeholders, and developing new pediatric

policies and pediatric information for existing in-state exer-

cises. At 6 months postexercise, participants described

actions to incorporate pediatric considerations (eg, family

reunification) into state preparedness plans and implement

exercises focusing on pediatric needs. Several public health

agency respondents reported improvements in their health

department’s relationship with private practice pediatricians,

the local AAP chapter, and diverse community partners (eg,

Emergency Medical Services for Children).

Exercise Strengths and Weaknesses

Most participants reacted positively to how the VTTX was

operated, agreed that their overall experience was positive,

Table 1. Objectives and affiliated measures designated by the planning team for the Centers for Disease Control and Prevention/American
Academy of Pediatrics virtual tabletop exercise to enhance pediatric emergency preparedness, Atlanta, Georgia, February 2017a

Objective Performance Measure

Communication: Improve communication between public health and pediatric
leaders in the preparation for and response to public health emergencies to
sufficiently address pediatric needs

Determine actions that states could take to improve
communication specific to children’s issues

Collaboration: Share collaborative strategies that AAP chapters, pediatric
clinicians, and public health leaders could implement in disaster situations to
advance pediatric inclusion in responses at the state and local level

Identify discrete collaborative strategies in an emergency
response to connect AAP chapter leaders, pediatric
clinicians, and public health leaders

Follow-up actions: Identify ways for public health and pediatric clinicians to
have continuous collaborative activities to optimize preparations for caring
for children in public health emergencies

Articulate clear next steps in states to work together for
continued preparedness for caring for children in public
health emergencies

Abbreviation: AAP, American Academy of Pediatrics.
a A virtual tabletop exercise is an activity that simulates a real-life disaster scenario to promote discussion for agencies and professionals involved in emergency
preparedness. Participants from 4 states (Iowa, Kansas, Missouri, and Nebraska) met virtually using videoconference technology.
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and indicated that the pre-VTTX materials helped them

understand expectations. Of the 23 participants, 20 reported

that the web-based platform ran smoothly, and 19 described

the exercise length as appropriate; others suggested the

length be reduced. Observers documented attentiveness and

engagement during the VTTX, as well as during breaks, and

indicated that the communications software enabled

continuous communication among participants and

administrators.

Participants identified 2 primary benefits of the exercise:

(1) meeting and developing relationships with partners in

public health and pediatrics and (2) understanding each oth-

er’s role in pediatric emergency preparedness. More than

half of participants said that the VTTX needed to be

Table 2. Median scores for self-rated knowledge of and confidence in fulfilling 12 pediatric emergency preparedness capabilities among 18
pediatricians and public health practitioners, before and after participating in a Centers for Disease Control and Prevention/American
Academy of Pediatrics pediatric virtual tabletop exercise, Atlanta, Georgia, February 2017a,b

Preparedness Capabilityc

Knowledge Confidence

Preexercise
Median

Score (IQR)

Postexercise
Median

Score (IQR)
P

Valued

Preexercise
Median

Score (IQR)

Postexercise
Median

Score (IQR)
P

Valued

Before an emergency
1. Identify and engage potential partners outside
your discipline to prepare for children’s needs in a
disaster

6.0 (5.0-7.0) 8.0 (7.0-9.0) .01 6.0 (5.0-7.0) 8.0 (7.3-8.0) .001

2. Partner with other professional and community
groups to ensure the ability to deliver pediatric
health services in the event of an emergency

5.0 (3.5-6.5) 8.0 (7.0-8.8) .001 6.0 (4.5-7.0) 8.0 (7.3-9.0) .001

3. Provide guidance to community partners in
educating their constituencies about preparedness,
response, mitigation, and recovery should an
emergency occur

6.0 (3.5-7.5) 8.0 (7.0-9.0) .004 6.0 (4.0-8.0) 8.5 (6.0-9.0) .01

4. Engage subject matter experts about medical
countermeasures suitable for children

7.0 (5.0-7.5) 8.0 (8.0-9.0) .01 7.0 (5.5-8.0) 9.0 (8.0-9.0) .01

5. Determine state’s short- and long-term pediatric
health service delivery priorities, including which
roles belong to public health providers and which
roles belong to medical providers

6.0 (3.0-7.0) 7.5 (7.0-8.8) .01 6.0 (5.0-7.0) 7.5 (6.3-9.0) .01

During or after an emergency
6. Solicit input from community partners about
pediatric health service recovery needs

6.0 (3.0-7.5) 8.0 (7.0-8.8) .01 6.0 (4.5-7.0) 8.0 (7.0-9.0) .01

7. Serve as a resource for developing and sharing
key messaging/information to the public, including
recommended interventions or treatments

7.0 (5.0-9.0) 8.0 (7.3-9.0) .046 7.0 (5.0-8.5) 8.0 (6.3-9.0) .049

8. Coordinate public health and medical emergency
management operations specific to pediatric needs

6.5 (2.3-7.8) 8.0 (7.3-9.0) .003 6.0 (4.0-8.0) 8.0 (7.0-9.0) .01

9. Coordinate information sharing between public
health and medical information systems to maintain
situational awareness about pediatric needs

6.0 (3.0-7.5) 8.0 (7.0-9.0) .01 6.0 (5.0-8.0) 8.0 (6.3-9.0) .04

10. Coordinate with partners to ensure that health
screening, medications, and other services for
pediatric populations remain accessible

6.0 (4.0-7.5) 8.0 (7.0-9.0) .004 5.0 (3.5-7.5) 8.0 (6.3-9.0) .003

11. Activate and deactivate medical surge as needed,
with attention to the medical needs of children

6.0 (3.5-8.5) 8.0 (7.0-9.0) .08 7.0 (4.0-9.0) 8.0 (7.0-9.0) .08

12. Conduct meetings including all active partners
to identify strengths and deficiencies of response to
guide corrective actions, with specific attention to
pediatric populations

5.0 (4.0-8.0) 9.0 (7.3-9.0) .001 7.0 (5.0-8.5) 9.0 (8.0-9.0) .002

Abbreviation: IQR, interquartile range.
a A virtual tabletop exercise is an activity that simulates a real-life disaster scenario to promote discussion for agencies and professionals involved in emergency
preparedness. Participants from 4 states (Iowa, Kansas, Missouri, and Nebraska) met virtually using videoconference technology.
b Responses were given on a 10-point Likert scale, where 1 ¼ least knowledgeable or confident and 10 ¼ most knowledgeable or confident.
c Target preparedness capabilities were identified and adapted from the US Department of Homeland Security Exercise Evaluation Program target capabilities
list23 and the Centers for Disease Control and Prevention Public Health Emergency Preparedness National Standards.25

d Wilcoxon signed-rank tests were used to compare preexercise and postexercise knowledge and confidence levels. P < .05 was considered significant.
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Figure. Mean self-ratings for each domain of the Strategic Alliance Formative Assessment Rubric (SAFAR) among pediatricians and public
health practitioners (n¼ 18) in a virtual tabletop exercise on improving pediatric emergency preparedness, Atlanta, Georgia, February 2017.
A virtual tabletop exercise is an activity that simulates a real-life disaster scenario to promote discussion for agencies and professionals
involved in emergency preparedness. Participants from 4 states (Iowa, Kansas, Missouri, and Nebraska) met virtually using videoconference
technology. The preexercise survey was conducted 24 hours before the exercise and the postexercise survey 24 hours after the exercise.
Both surveys were administered via SurveyMonkey. SAFAR is a validated assessment tool for evaluating collaborative goals and strategies
across sectors.26 It is evaluated on a 6-point Likert scale, where 0 ¼ least integrated and 5 ¼ most integrated. Respondents were asked the
following question: “Consider how integrated your state is across pediatric and public health sectors for pediatric preparedness. Integration
refers to how well these 2 sectors align and collaborate to optimally prepare your state for a potential disaster. On a scale of 0-5, with 0 being
not integrated at all and 5 being completely integrated, please rate how much you think your state is integrated across pediatric and public
health sectors, specifically regarding [domains 1-4 in the figure].”

Table 3. Ratings of likelihood of follow-up action among pediatricians and public health practitioners who participated in a pediatric virtual
tabletop exercise and the degree to which respondents perceived that follow-up actions were taken, at 1 month and 6 months after exercise
participation, Atlanta, Georgia, February 2017a

Action

No. of Respondents
Reporting Intention to
Take Actionb in Survey

Immediately After
Exercise (n = 18)

No. of Respondents Reporting
Progress in Follow-up Surveysc

1-Month
Follow-up
(n = 14)

6-Month
Follow-up
(n = 14) P Valued

Initiate new partnerships 18 9 11 .07
Increase awareness for potential preparedness partners 18 4 7 .02
Make changes to disaster preparedness or response planning 17 6 6 .99
Conduct a similar pediatric exercise in their state 17 4 7 .01
Propose new policies to agencies involved in disaster response 13 6 4 .07
Propose new policies to state legislature 5 4 5 .36

a A virtual tabletop exercise is an activity that simulates a real-life disaster scenario to promote discussion for agencies and professionals involved in emergency
preparedness. Participants from 4 states (Iowa, Kansas, Missouri, and Nebraska) met virtually using videoconference technology.
b Intention to take action determined from participants’ response to the question, “Indicate how likely you are to follow up and take any of the specific actions
now that you have participated in the exercise” for a given postexercise action on a 4-point Likert scale (where 1 ¼ very unlikely and 4 ¼ very likely).
Responses of likely or very likely indicated intention to take a given follow-up action.
c Completion of follow-up action at 1 month or 6 months postexercise determined from participants’ response to the question, “Please indicate whether you
believe your state has made progress since the virtual tabletop exercise” for a given follow-up action.
d Wilcoxon signed-rank tests were used to compare reported progress from 1month to 6 months postexercise. P < .05 was considered significant.
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improved by adding components that leverage pediatric

expertise (ie, the VTTX “was not very pediatric”); the lack

of such components made it “difficult for public health part-

ners to determine how AAP could be engaged.” To remedy

this issue, several respondents offered concrete examples of

content to incorporate into future scenarios: family reunifi-

cation, preventing disease spread in family networks, prepar-

ing childcare settings, pediatric surge capacity, response

considerations specific to developmental status (eg, infant

patients), and leveraging social media for risk communica-

tion. Other areas for improvement suggested by some parti-

cipants were involving other professionals (eg, education,

public information officers) and improving the usefulness

of scenario endings and the live teleconferencing call to AAP

leadership.

In both follow-up surveys, participants noted barriers to

stimulating change in pediatric emergency preparedness at

the local level (4 of 23 in the 1-month survey and 4 of 14 in

the 6-month survey), including lack of staff member time and

financial resources to engage state partners. Furthermore, in

the 6-month survey, 2 participants noted that children’s pre-

paredness was not a health department priority (as it is for

hospitals); others reported that some VTTX participants had

since left the department.

Lessons Learned

The VTTX helped participants clarify roles and responsibil-

ities, facilitate knowledge transfer between sectors, and iden-

tify systems-level challenges. These benefits align with

evaluations of in-person tabletop exercises,11,12 including

exercises targeting children’s needs.31,32 However, barriers

including resource constraints, staff turnover, and inconsis-

tent planning priorities were noted, consistent with previous

studies.8 Our findings expand upon limitations of extant

research10-12 by identifying the degree to which improve-

ments persist and translate to concrete local preparedness

actions 6 months later. That participants demonstrated a

largely positive, engaged experience as well as clear

improvements in knowledge and confidence—even with the

virtual format—attests to the VTTX model’s viability.

Interprofessional partnership remains a key knowledge

gap9 for, and essential component of, preparedness planning

for vulnerable populations.8,14,33 Thus, the inclusion of a

validated measure of collaboration that has not previously

been demonstrated for pediatric tabletop exercises is notable.

The changes documented reflect validated instruments where

available (eg, SAFAR) as well as national standards

informed by both evidence and legislative directives and

applied to the pediatric population in accordance with practi-

tioner expertise.34

Our mixed-method study design enabled us to understand

both the degree and content of enacted changes. This robust

approach enhances the likelihood that these indicators reflect

the capability of states in an actual emergency. Our approach

departs from most research on disaster preparedness “lessons

learned,” which has historically neglected strategies for mea-

sure selection and study design that could augment internal

and external validity.9,10,35

Limitations and Future Directions

This study had several limitations. First, our sampling

approach limited the generalizability of our findings to other

sectors that might be involved in an emergency response.

However, gathering a selected group of professionals reflects

both what an actual outbreak response would involve and how

most tabletop exercises are conducted.11 Second, we drew

qualitative data from open-ended sources, presenting diffi-

culty in understanding respondents’ true intent. This risk was

somewhat tempered through measures such as member check-

ing and methodological triangulation.29 Third, because several

planning team members were involved in funding decisions

for participants’ organizations, social desirability bias was a

concern. Fourth, we were unable to include persons who pro-

vided data at 1 month postexercise but not 6 months postex-

ercise, which limited the power of our analysis.

Ultimately, a continuous quality improvement approach is

essential in emergency preparedness planning.6 More rigorous

investigations using larger and more professionally diverse

samples, and prospective linkages with performance measures

after actual emergencies, would further our progress toward

understanding and improving the VTTX’s effectiveness.

Additional evaluations of VTTXs and other emerging strate-

gies (eg, virtual simulation models17) are particularly needed

as children’s preparedness gains increasing attention18,36 and

could identify which approaches merit broad dissemination.3

Finally, although exercise-planning conventions dictate

that exercises be evaluated according to standardized core

capabilities,23,34 none specific to children’s needs exist, lim-

iting the comparability of existing studies.33 Efforts to vali-

date guidelines using expert consultation or operationalize

existing resources (eg, Save the Children Report Card2) into

target capabilities could help similar initiatives more objec-

tively measure their impact.

Implications for Practice

When designing future pediatric tabletop exercises, emer-

gency preparedness planners could include content that better

leverages pediatric expertise, targets skills important for influ-

encing state or local policy environments, focuses on medical

surge activation/deactivation, or intentionally facilitates the 2

sectors in aligning goals. They might also consider ongoing

technical assistance after exercise administration, because

respondents reported progress in only 2 of 6 actions assessed

from 1 month to 6 months postexercise, indicating that barriers

to long-term change in pediatric preparedness persist.

Health departments can implement mechanisms (eg, qual-

ity improvement teams) to facilitate collaborative planning

and policy development for pediatric emergency prepared-

ness, given staff member time and funding as documented
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barriers to change. Health departments can also examine

topics discussed by the 2 sectors to guide tailored communi-

cation and outreach to clinicians. Finally, pediatric providers

and regional coalitions can consider how to incorporate

VTTXs to build preparedness capacity while facilitating

relationship building between public health and physicians.

A central concept reported by participants was the need for

substantive inclusion of children’s unique medical and devel-

opmental characteristics in the VTTX beyond simply placing

them in the scenario. Knowledge about children’s vulnerabil-

ities is well-documented by academics,6,36,37 government

agencies,1,38 and authoritative organizations safeguarding

children.2,5 In combination with suggestions proposed herein,

this literature can inform future exercise content.

Conclusions

Tabletop exercises have limited reach because they often

require in-person participation or fail to consider at-risk

populations. We determined that a half-day pediatric VTTX

was feasible and effective in promoting pediatric emergency

preparedness capabilities and interprofessional collabora-

tion. With proper attention to potential dissemination and

sustainment barriers, such an exercise could enhance local

preparedness capacity and protect more of the nation’s chil-

dren during crises.
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