in Disaster Medicine

Enhancing Community Disaster Resilience
Through Mass Sporting Events

Danielle M. McCarthy, MD; George T. Chiampas, DO; Sanjeev Malik, MD; Kendra Cole, MD;
Patricia Lindeman, RN, MBA; James G. Adams, MD

Disaster response requires rapid, complex action by multiple agencies that may rarely interact during nondi-
saster periods. Failures in communication and coordination between agencies have been pitfalls in the advance-
ment of disaster preparedness. Recommendations of the Federal Emergency Management Agency address these
needs and demonstrate commitment to successful disaster management, but they are challenging for commu-
nities to ensure. In this article we describe the application of Federal Emergency Management Agency guidelines
to the 2008 and 2009 Chicago Marathon and discuss the details of our implementation strategy with a focus on
optimizing communication. We believe that it is possible to enhance community disaster preparedness through

practical application during mass sporting events.

(Disaster Med Public Health Preparedness. 2011;5:310-315)
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uch great work has been done within the field
Mof disaster preparedness. Some of the great-

est challenges uncovered by efforts to im-
prove disaster responses are problems with communi-
cation, coordination, and interagency cooperation.'”
Preventable injuries and deaths caused by communica-
tion failures are well described.* Civilians perished on
the upper floors of the World Trade Center when 9-1-1
call centers were unable to tell them the location of the
fires. Although the information was known, limita-
tions in interagency communication prevented timely
distribution of this information from preventing these
deaths.* After Hurricane Katrina, victims were stranded
even though vehicles existed that could have provided
transportation. Issues of manpower, supplies, and re-
sources can be overcome, but only if adequate logistics
and organization are in place.>’ Despite decades of rec-
ognition and many proposed solutions, it is not clear that
formalized, adequate solutions are widely estab-

lished.>”

Since the terrorist events of September 11, 2001, sig-
nificant improvements in interagency communication
have been made and solutions have been imple-
mented. On a national level, in the wake of major di-
sasters such as September 11 and Hurricane Katrina, the
Federal Emergency Management Agency proposed
implementing an incident command system (ICS) for
disasters that centers on a unified command structure
to coordinate the many agencies that respond to an
event. This system aims to optimize communication and
coordination. New York City has implemented not only
the ICS but also has created innovative solutions and

increased community involvement through the Office
of Emergency Management (OEM).’

The ICS, although critically important, may be chal-
lenging for smaller communities to develop and imple-
ment.”® Decentralized planning places a large burden
on communities that frequently do not have the reg-
uisite resources for disaster planning and response. Op-
timal preparedness for disasters requires a coordinated
response of diverse agencies that may not routinely work
together. Conflicts regarding command structure, roles,
relationships, and authority are common. Overcoming
such difficulties is essential for rapid, safe, and coordi-
nated responses among fire, police, and emergency medi-
cal services. The optimal emergency coordinated re-
sponse requires not only the resources of OEM but also
civilian, volunteer, and private organizations.

Regional disaster drills and large-scale exercises are be-
lieved to be important for the smooth operation of these
systems when a real disaster strikes; however, there is
no evidence to support this claim. Some communities
have increased the fidelity of their simulation drills by
mandating multiagency and private business involve-
ment. Despite these important steps, 1 limitation of the
drills is that they cannot fully reproduce real-world dy-
namics. As a complement to disaster drills, we propose
that mass gatherings and public events are an ideal venue
to implement the ICS to help work through the dy-
namics of a large-scale organizational response.

We believe that multiagency engagement in a mass-
gathering scenario provides an opportunity to practice
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high-quality, accurate communication. This opportunity, which
inherently is less chaotic than a true disaster, allows partici-
pants the chance to communicate with accuracy, to ensure that
their communications are representative of their message, and
to identify problems in the chain of communication. Unfortu-
nately, more communication does not guarantee effective mes-
sage delivery. Through critical analysis of the communication
at mass gatherings, however, we believe that these events can
improve interagency coordination and thereby have a positive
impact on response.

In this article, we specifically describe the use of ICS for the
2008 and 2009 Bank of America Chicago Marathon, one of the
largest marathons in the world. Multiple private and public agen-
cies come together, many of the same agencies that would be
required to respond to a disaster. Police, fire, city and private
ambulances, hospitals, the Red Cross, the Department of Pub-
lic Health, and numerous other organizations (Table 1) work
with private organizers to manage this mass gathering with di-
saster potential that involves 1.5 million spectators and ath-
letes spread across a wide geographic area. There are predict-
able numbers of people requiring medical attention, ranging from
2% to 10% depending on conditions.®

To optimize communication and coordination, ICS guide-
lines were used. We recognize that these drills cannot, and should
not, replace the disaster paradigm of training, but we believe
that the communication and network development achieved
complements the ongoing efforts of the disaster community. We
review the history and rationale of the ICS and then detail the
structure, process, and implementation of the 2008 and 2009
Chicago Marathon, with a focus on communication and re-
port recommendations and lessons learned that may benefit other
communities.

UNDERSTANDING THE FEDERAL GUIDELINES

To address the numerous challenges of disasters, the Depart-
ment of Homeland Security developed the National Incident
Management System (NIMS) to provide a “consistent nation-
wide approach for federal, state, tribal and local governments
to work together to prepare for, prevent, respond to and re-
cover from domestic incidents, regardless of cause, size or com-
plexity.” The result highlighted the idea of an ICS structure,
a “management system designed to enable effective and effi-
cient domestic incident management by integrating a combi-
nation of facilities, equipment, personnel, procedures and com-
munication operating within a common organizational
structure.”!!

The key tenets of ICS rely upon a common terminology and a
modular, top-down organizational structure. Emphasis is placed
on having a predesignated chain of command with 1 incident
commander to maintain a line of authority and a unified com-
mand (UC). The UC allows agencies with “different legal, geo-
graphic and functional authorities and responsibilities to work
together without affecting individual agency responsibility, au-
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Groups and Agencies Responsible for Creating Incident
Action Plans and Groups Present in the Unified
Command Center on Race Day

Event Groups

(Bank of America) City Agencies Other Agencies
Event incident OEMC MABAS
commander
Event medical CFD American Red Cross
director
Event private EMS Chicago Police Private ambulance
Department companies
Event weather Mayor’s Office of Community
update team Special Events volunteers
Event medical Department
information team of Health
Event course Chicago Transit
updates Authority
Event course Traffic Management
command
Event runner Streets and Sanitation
dropout

Chicago Park Districts

CFD, Chicago Fire Department; EMS, emergency medical services; MABAS, Mutual Aid
Box Ambulance System; OEMC, Office of Emergency Management and Communication.

thority or accountability.”!! Within this structure there is an
emphasis on managing resources, information, and communi-
cation. This structure aims to minimize conflicts in resource uti-
lization and communications that have been recognized as weak-
nesses in disaster response.!

SHARED MENTAL MODEL

As mentioned above, responding to a disaster requires the smooth
integration and coordination of multiple private and govern-
ment agencies. Each of these agencies brings with it its own ex-
pertise, culture, biases, and infrastructure. Members of a single
agency may have worked together in the past; however, unlike
“expert teams” such as flight crews, most members of disaster
leadership will not have worked together previously.! Re-
search into teamwork has identified the lack of a shared men-
tal model (SMM) as 1 obstacle to effective interagency coor-
dination.”? An SMM is “thought to provide team members with
a common understanding of who is responsible for what task
and what information requirements are.”> The SMM allows
every team member or group to anticipate the needs of the other
members of the team and work in sync.

Communication research further demonstrates that preplan-
ning fosters greater SMMs and improved efficiency in task
completion.” This concept of the SMM has been examined in
multiple settings ranging from aircraft carrier and flight crews
to software developers. Across these fields, it has been noted
that a strong SMM allows teams to have highly coordinated
actions with little communication because the requisite steps
are already ingrained. In contrast, a weak SMM leads to asyn-
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chrony and, as a result, efforts are duplicated and productivity
is lost.

Local and regional disaster drills are a first step toward devel-
oping an SMM, as is development of a plan for an ICS; how-
ever, we believe that to be truly effective, a simulation should
involve all of the members of the disaster response. This disas-
ter response matrix includes not only government agencies and
appointed officials but also extends to the health care agen-
cies, communications networks, journalists, and community vol-
unteers.® Leveraging a large-scale community event to imple-
ment an ICS structure and develop an SMM is a unique
opportunity to include nongovernmental agencies that are dif-
ficult to enlist in a standard disaster drill.

Another benefit of implementing ICS during a community event
is that the event is not a drill. Drills are important, but partici-
pants know inherently that consequences and casualties are theo-
retical. In Chicago, ICS-like structures have become stan-
dard, used in events small and large, from the annual Magnificent
Mile Lights Festival to the 2008 Obama election night presi-
dential rally. We believe that using ICS promotes event safety,
but that it also enables refinement of the ICS process. The en-
gagement is real, and the adequacy of actions, interactions, and
performance has consequences. Although ICS-like structures
have been used for sporting events in other cities, to our knowl-
edge a full-scale, NIMS-compliant ICS has not been used in a
large sporting event. The Chicago Marathon implemented
NIMS-compliant ICS for the first time at the 2008 marathon.

APPLYING FEDERAL GUIDELINES

Organizers of the Chicago Marathon prepare annually for 45 000
participants and 1.5 million spectators.'* An event of this size,
even if executed well, requires many resources and has the po-
tential to become a complex incident, requiring national re-
sources. Taking this background into account, the Chicago Mara-
thon organizers prepared by requiring all of the key officials of
the race to be trained in NIMS specifically for the purpose of
the marathon. These key officials included anyone in a decision-
making capacity or command authority within police, fire, each
city agency, and all private companies (Table 1), as well as the
entire Chicago Event Management team (including the race
director and the medical director). Incident action plans (IAP)
for the marathon were created to detail how the event would
be run and to provide a plan for multiple contingencies. Indi-
vidual IAPs from the agencies listed in Table 1 were reviewed
by the Office of Emergency Management and Communica-

tion (OEMC) and merged into a master IAP.

The primary goal of creating the master IAP was to specify the
working details and emergency plans for the marathon. Be-
yond achieving a well-run event, the secondary gains realized
from implementing the ICS structure were 2-fold. First, the key
agencies involved were now familiar with the process of creat-
ing an IAP. Familiarity with the process would make future cre-
ation and implementation of IAPs possible with greater ease

and efficiency. Second, through the creation of the IAPs, each
group had sufficient time to research their resources and dis-
cuss available options with the other agencies involved. These
groups completed the process with a more thorough under-
standing of the resources available to them, as well as the time,
cost, and manpower to activate each of the resources and the
impact of their utilization on the other agencies.

OPTIMIZING COMMUNICATION

As discussed above, communication failures have led to prob-
lems. In our planning for the Chicago Marathon, we sought to
address these communication issues by 2 methods. First, we aimed
to diversify the means of communication. Second, we en-
hanced the physical proximity of key people and agencies to
minimize confusion and interference. Below we provide ex-
amples of each of these strategies.

Diversifying Means of Communication

During the 2007 Chicago Marathon, a weather disaster re-
quired a high level of communication to maintain the safety
of the participants. The temperature rose to 88°F with high hu-
midity; the marathon was stopped after 3.5 hours in compli-
ance with the American College of Sports Medicine guide-
lines.” With this event as a reference point, the 2008 and 2009
IAPs included additional means to optimize communication
with the runners and spectators. An event alert system was cre-
ated, derived from similar event-rating systems, to notify the
runners and spectators of the conditions.

In 2007, when the alert level was elevated, there was difficulty
with runners responding to this communication. The 2008 IAP
focused on improving communication. When the alert level
was raised in 2008, the change was communicated through the
UC center and a cascade of actions was triggered. The color-
coded flags on the course were changed, loudspeaker broad-
cast announcements were made, and the operations and medi-
cal aid station captains were directly notified. This triggered
preplanned resources to be dispersed, including opening fire hy-
drants to cool runners and mobilizing fluid resource trucks, cool-
ing buses, and more ambulances. All of the activity was coor-
dinated through the UC center.

Police helicopters used video to trace the runners through the
course, and their pace was compared to expected times to catch
early signs of heat exhaustion and slowing of the race. These
videos were fed directly into the UC tent, as were the live tele-
vision feeds of city street cameras. Police and traffic manage-
ment used radio communication to control the course reopen-
ing. All of the key personnel carried handheld radios in case of
a loss of cellular telephone communication. The layers of com-
munication methods used allowed an unanticipated malfunc-
tion with 1 mode of communication to be absorbed by the al-
ternative methods in place without any noticeable disruption

(Table 2).
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On the day of the marathon, the UC tent was the nerve cen-
ter of operations for the marathon. The UC, like the event, was

preplanned in great detail to optimize communication by op- Communication Modalities Used by Personnel on
timizing physical proximities. For example, flat-screen televi- Race Day

sions broadcast live television coverage of the marathon and

streaming video from police cameras, up-to-the-minute weather Closed circuit video feed from helicopter

Closed circuit video feed from traffic lights
Live television news coverage

Live weather feed

GPS ambulance tracking

Physical Proximity Police/fire radio communications
Loudspeaker broadcasts on course
Cellular telephones

conditions, global positioning system ambulance tracking, and
helicopter tracking of the marathoners.

Seating arrangements in the tent were predesignated to facili-

tate information flow between agencies (Figure). For example, Handheld radios

should the private ambulance company (Superior) be unable Flags

to cover a response, they were sitting adjacent to the Chicago Signage

Fire Department (CFD) and could request the nearest ambu- Citizens with cellular telephones (9-1-1)

lance without additional calls or duplicating efforts. Evidence GPS=global positioning system.
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Operations Thursday, October 2, 2008
Chicago Marathon 2008 EAST ROOM
| ATT Internet 3007 P ATT Internet D |
] : s M = 30
' —— ATT Internet | ATT Internet T / o] i .
& OEMC Laptop &’ OEMC Laptop7==-, | & =2, S 4 UC MAIN ROOM >>
= =y ( 1 N
! &1 AN \ ) N
| /{,! (| N a \—c—f-‘L  : — —
—=5’ p (</E) ¥ 2
R \ 2@
= | ATT Internet \a =
- /| OEMC Laptop ( |"|
II_,.F,_ = |'.' ; |__\_r 3 ‘_J .
L | W ) - I
) - <C
Ll = L o
| ATT Internet — O —H _a
/| OEMC Laptop = s S
— __.?C:l\_ PN . =z A~
[ [ | @Q | 1] o g ~Z
U—_ .'I oy ! ) E\Il I < o [~
=t =
. 2 ) 2] ||| 58
N = o m @
5 e @n ATT Internet o 8 S
o i = "~ | OEMC Laptop = ; e R
Q i-".*" Y f .4 ™ % | S
}5: P) L.y 2 =
- | Printer |
A é | ATT Internet
- | OEMC Laptop -
& ey 8\ésMgeLt:;thp (4 Connections)
: & OVS Flat Screen CPD Computer
k T | LU
L o C p——
i S & 5@ \%.
o © S| 0vS Network NS
A = ~—+ OEMC Laptop \:{\ &
3 ([ | (Lg ATT Internet 45—, OVS Flat Screen W, O,
! 7 OEMC Laton /| | AR
58 N/ @ aptop | | | W
— \:\:
<< MED COM R AN
70" 4-0” L 6-0” : .
o
‘ » .| « 'L—'l e J &, ¥ UC MAIN ROOM
‘ » » " .
= -

Disaster Medicine and Public Health Preparedness

©2011 American Medical Association. All rights reserved.
https://doi.org/10.1001/dmp.2011.46 Published online by Cambridge University Press

313


https://doi.org/10.1001/dmp.2011.46

Community Disaster Resilience

intelligence tracking sat behind CFD monitoring all of the non—
marathon-related police activity and provided CFD with in-
formation about resource demands to make the ambulance dis-
tribution decisions.

An issue that often arises during disaster response is the ques-
tion of which agency takes the lead in different scenarios (eg,
police, fire). The IAPs anticipated these situations in ad-
vance. Having police and fire act under the auspices of the
OEMC and having predefined roles and leaders in close com-
munication mitigated any rivalry in the command structure.

We believe that planning to this level of detail aids in both event
management and disaster preparation. Considering proximi-
ties and adjacencies of the agencies and workers is the level of
detail required to effectively “practice” for a disaster scenario.
When a mass-casualty event occurs, this structure allows ef-
fective and immediate intercommunication; one needs to know
immediately whom to contact. Meticulous advance planning
prepares for the unpredictability of a disaster event by preco-
ordinating the response structures, responsibility, and mecha-
nisms for effective communication.

The UC structure enabled flexibility and adaptability. On the
morning of the 2009 marathon, 1 of the major local hospitals was
placed on ambulance diversion because of the lack of bed avail-
ability. The communication network and predesigned ambu-
lance dispersal plans in the IAP allowed the emergency medical
services providers to accommodate this last-minute change with-
out hesitation. With effective coordination and communica-
tion, patient transports to hospitals were optimally disbursed to
prevent overwhelming any individual local hospital. A total of
458 patients were cared for in the medical tent, 85 patients were
transported to local hospitals, and there were no fatalities in 2008.

COMPARISON TO 2007

In comparison to 2007, the planning used in 2008 and 2009 was
more robust. In 2006 and 2007, a command center concept was
used. There was a unified approach by police and fire; however,
it was not planned to the level of detail of 2008 and 2009. Sepa-
rate agency IAPs did not exist. There was no diagram of seating
arrangements in the management tent because the proximities
and adjacencies of agencies were not planned to that level of de-
tail. Participants did not wear vests to denote their roles. There
was no coordination of the technology and routes of informa-
tion transfer. As a result, different groups of people were privy
to different pieces of information.

As described above, in 2007, the temperature on the day of the
race rose to 88°F and the race was canceled. The decision to
cancel was made in a timely fashion, and the communication
was disbursed to people on the course in a timely fashion; how-
ever, the meaning of “cancel the race” had not been pre-
defined and clarified. Thus, the individual police officer, 10 miles
removed from the command center, did not know whether the
race being canceled meant he needed to stop runners, he could

allow them to walk, or he needed to clear all of the bystanders
from the course. The system used in 2008 and 2009 worked to
centralize both information and decision making and thus im-
proved coordinated responses.

LIMITATIONS

The primary limitation of our description above is that mass
gatherings with disaster potential are not, in fact, disasters. Al-
though a marathon or similar gathering places a high demand
on the infrastructure of a city, it is a planned event. The coor-
dinators have the luxury of months of meticulous planning and
preparation. This is inherently different from a disaster, which
is unplanned and places an excess demand on a city’s infra-
structure. This unplanned excess demand (eg, loss of electric-
ity, road or structural damage, multiple victims) adds new chal-
lenges to each disaster scenario. These conditions may draw new
players into the command structure who were not previously
anticipated or involved in mass-gathering events.

Although the marathon is limited in that it is not a disaster, it
does provide an opportunity to build an SMM and use the event
to improve interagency coordination. Most aspects of the mara-
thon day are planned, but some elements are unpredictable. The
weather is unknown; the demand that concomitant city events
will place on other agencies is unknown. These unplanned cir-
cumstances seem small and manageable when compared with
the unforeseen circumstances that must be considered in a true
disaster, but working through the response process for these un-
planned circumstances is a valuable exercise nonetheless. This
exercise enables the same leaders who will respond to the larger
crises of lost power or fallen buildings to gain real-world expe-
rience in coordinating efforts on smaller tasks. Although this
exercise will never fully replace the importance of traditional
disaster preparation, it does create an environment to practice
a complex system response and provide an important real-
world element of cooperation.

Finally, our description of the implementation of NIMS-
compliant ICS shows significant success; however, our analy-
sis is limited by the lack of objective endpoints inherent in evalu-
ating such a process. Further objective analysis of the usefulness
of implementing a NIMS-compliant ICS system for mass gath-
erings with disaster potential is needed. Prospectively defining
and measuring metrics of frequency of use of communication
networks is 1 potential metric. Evaluating the number of pa-
tients transported and their outcomes or looking at provider
opinions is another potential area of future research. In addi-
tion, performing a failure modes effect analysis on the events
with a detailed evaluation of the severity, frequency, and de-
tection of failures of communication could provide important
insight into the benefits and limitations of this structure.

CONCLUSIONS

Recommendations of the Federal Emergency Management
Agency and NIMS demonstrate the commitment to success-
ful disaster management but are challenging for communities
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to ensure. We believe that a major community event is a logi-
cal scenario in which to apply this organizational structure, bring-
ing together all of the relevant agencies under a disaster-like
command structure. Through the utilization of ICS, improve-
ments in coordination and communication can be achieved,
while simultaneously preparing for unexpected events. We are
hopeful that coming together to exercise disaster preparedness
will make the community stronger and better prepared for a true
disaster.
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