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Abstract

Background: Despite the events that occurred at the 2013 Boston Marathon (Boston,
Massachusetts USA), there are currently no evidence-based guidelines or published data
regarding medical and disaster preparedness of marathon races in the United States.
Purpose: To determine the current state of medical disaster preparedness of marathons in
the US and to identify potential areas for improvement.

Methods: A cross-sectional, questionnaire-based study was conducted from January
through May of 2014. The questionnaire was distributed to race directors of US road and
trail marathons, as identified by a comprehensive internet database.

Results: One hundred twenty-three questionnaires were available for analysis (19% usable
response rate). Marathon races from all major regions of the US were represented. Runner
medical information was not listed on race bibs in 53% of races. Only 45% of races held
group training and planning sessions prior to race day. Automated external defibrillators
(AEDs) were immediately available on 50% of courses, and medications such as albuterol
(30%), oxygen (33%), and IV fluids (34%) were available less frequently. Regarding medical
emergencies, 55% of races did not have protocols for the assessment of dehydration,
asthma, chest pain, syncope, or exercise-induced cramping. With regard to disaster
preparedness, 50% of races did not have protocols for the management of disasters, and
21% did not provide security personnel at start/finish lines, aid stations, road crossings, and
drop bag locations.

Conclusions: Areas for improvement in the preparedness of US marathons were identi-
fied, such as including printed medical information on race bibs, increasing pre-race
training and planning sessions for volunteers, ensuring the immediate availability of certain
emergency equipment and medications, and developing written protocols for specific
emergencies and disasters.

Glick J, Rixe JA, Spurkeland N, Brady ], Silvis M, Olympia RP. Medical and disaster
preparedness of US marathons. Prebosp Disaster Med. 2015;30(4):344-350.

Introduction

Marathon running has grown continuously in popularity over the past decade, with over
700 races and over 580,000 finishers in the United States this past year." While several case
series and reports have documented a relatively low incidence of life and limb threatening
injuries and emergencies during marathon races, these events are not completely without
risk. A recent study on medical complications during the Two Oceans Marathon Races
(Cape Town, South Africa) cited a total of 545 medical complications over the course of
four years, consisting primarily of exercise-associated collapse and musculoskeletal injuries.2
A similar study in Nigeria reported that 56% of runners in the 2010 SPLASH/ICPC
Marathon suffered from heat exhaustion at the finish line.* The growing popularity of
running, particularly among inexperienced runners, may be contributing to the increasing
incidence of marathon-related injuries. Data gathered since the 1970s have shown an
annual incidence of injury for runners training for a marathon to be as high has 90%, and
many of these injuries may be related to a higher avera%e body mass of runners, less rigorous
training history, and a generally reduced athleticism.*” A study regarding marathon injury
awareness found that the majority of marathon participants were inexperienced
and lacked concern for injury or medical complications associated with marathons.®
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While these studies certainly highlight the importance of adequate
preparation for, and treatment of, medical complications asso-
ciated with marathon running, the recent Boston Marathon
(Boston, Massachusetts USA) bombings illustrate the growing
need for a very different kind of preparation — disaster
preparedness.

Since the Boston Marathon bombings in April 2013, there has
been a concentrated effort to improve the efficiency of collective
medical and disaster responses to terroristic events. The compe-
tence of the Boston medical community has been attributed largely
to the time spent planning for a mass-casualty event. In particular,
drills like “Operation Prometheus” in 2002, which simulated the
explosion of a dirty bomb on an inbound airliner, helped to prepare
the emergency responders of Boston for a large-scale disaster.”
Furthermore, studies conducted in the wake of the disaster found
that medical leaders have used the Boston Marathon as a “planned
mass-casualty event” to practice and test disaster-response proto-
cols. Similarly, just four years prior to the Boston Marathon
bombings, Boston hosted a symposium on planning for, and
responding to, terrorist bombing incidents.® Fortunately, long
before the tragedy on Boylston Street, the medical community in
Boston was prepared for a mass-casualty event. But this asks the
question: what are other marathon coordinators and communities
doing, if anything, to prepare?

The US Department of Homeland Security (Washington, DC
USA) has acknowledged that college sport venues are conceivable
terrorist targets due to the potential for “mass casualties and
catastrophic social and economic impact.”9 Likewise, as nations
around the world take turns hosting millions of fans at major
international sporting events, like the FIFA World Cup, the need
for heightened levels of security and mass-casualty training has
reached an unprecedented level. While the resources to expand
security and disaster training largely are available at the interna-
tional level, it is less clear what level of disaster-preparedness
training exists at smaller scale sporting events. A survey of all
German major soccer league clubs revealed that, despite adequate
staffing of arenas, transport capacities and command structures
were better equipped to deal with individual emergencies than
mass-casualty incidents (MClIs).2° In addition, the frequency of
MClIs in soccer arenas was surprisingly high in contrast to the
frequency of MCl-related drills. In the United States, there are
major deficiencies in the level of preparedness of college sport
event security personnel related to risk management training and
effective emergency response systems.

In light of the apparent shortage of disaster preparedness
among college sports and small-scale sporting events, it is not
surprising that there are currently no published studies regarding
the level of disaster preparedness among marathons in the United
States. The objective of this study was to determine the current
state of medical emergency and disaster preparedness of mara-
thons in the US. Identification of areas for improvement should
promote the development of evidence-based guidelines for
medical and disaster preparedness of marathon races.

Materials and Methods

The Penn State Hershey Medical Center Institutional Review
Board (Hershey, Pennsylvania USA) waived this research as
exempt from review and granted approval for this study. A cross-
sectional study was conducted from January through May of 2014.
An electronic questionnaire was distributed four times during the
study period at one-month intervals. Race directors of US road

and trail marathons were identified using a comprehensive
internet database.'’ Marathon races were defined as any listed
event that featured a competitive running distance of 26.2 miles.
Included races occurred on all types of surfaces (ie, road, trail,
gravel, and indoor) and from all regions of the United States.
Marathon races were excluded if direct contact information was
not available (e-mail address not available or form-based submis-
sion required for contact). A donation of US $2 to the One Fund
Boston was made for every completed survey. Additionally, all
participants who completed a survey were entered into a raffle for
two $50 Amazon (Amazon Inc; Seattle, Washington USA)
gift cards.

The electronic questionnaire was developed by the authors
using Resource Electronic Data Capture (REDCap; Vanderbilt
University, Nashville, Tennessee USA) to assess the current state
of medical emergency and disaster preparedness of marathons in
the US. Questions were developed by the authors to assess three
areas of information: race demographics, medical preparedness,
and disaster preparedness. While no protocols existed to guide the
development of the survey, questions were chosen to highlight
protocol development for common medical complaints and
disaster scenarios, equipment and medication availability, pre-race
training, and overall event planning (Appendix A; available online
only). A pilot study was performed (the questionnaire was
distributed to a convenience sample of three race directors to assess
for comprehension and readability), and revisions were made in
response to suggestions.

Data collection and analysis were also completed using the
REDCap online system. Descriptive statistics were calculated for
all response variables and 95% confidence intervals were calculated
using an online calculator.'? Overall medical and disaster planning
was assessed, and data were stratified based on the reported
number of race participants. “Small races” were defined as those
with less than 500 participants and “large races” were defined as
those with 500 or more participants during the previous year’s race.
Significance of differences between the groups was determined by
non-overlapping 95% confidence intervals.

Results

A total of 678 US marathons were identified, and ultimately, 655
questionnaires were distributed electronically to race directors
(Figure 1). One hundred thirty responses were collected (123
completed questionnaires, six declined participation, and one
race had not existed for many years), resulting in a 19% usable
response rate.

Races from all geographic regions of the country (including
Alaska) and race environments were well represented (Table 1).
The majority of responding races were held on road/asphalt
roads, but there were also many respondents whose races
featured alternate venues, such as nature trails, beaches, and
indoor tracks.

Table 2 demonstrates the medical emergency preparedness of
US marathons in the sample, including availability of medical
supplies and presence of protocols for medical emergencies. The
number of medical aid stations on a marathon course varied
greatly (7.4; SD = 5.9; Range 0-21) and were staffed by a wide
variety of trained personnel, including first responders (43%),
Basic Emergency Medical Technicians (49%), paramedics
(49%), nurses (49%), and physicians (46%). The majority of races
featured more than one level of provider (56%) at aid stations.
When compared to larger races, smaller races were significantly
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Medical/Disaster Preparedness of Marathons

US Marathons Identified (n = 678)

Excluded (n = 23)
Wrong E-mail Listed (10)
Required Form Contact (13)

Questionnaire Distributed (n = 655)

A 4

Respondents (N = 130/655)
Completed Questionnaire (123)
Declined Participation (6)
Race No Longer Existent (1)

Glick © 2015 Prehospital and Disaster Medicine

Figure 1. Diagram of Participants.

less likely to staff aid stations with advanced medical personnel,
such as paramedics (37%; 95% CI, 22-46 vs 62%; 95% CI,
49-72), nurses (30%; 95% CI, 19-43 vs 65%; 95% CI, 52-75),
and physicians (28%; 95% CI, 18-41 vs 63%; 95% CI, 50-74).
Other reported aid station staff included volunteers without
medical training, American Red Cross (Washington, DC USA)
trained volunteers, medical and nursing students, chiropractors,
and athletic trainers.

Table 3 demonstrates the disaster preparedness and security
planning of US marathons in the sample. When stratified by
number of participants, large races were more likely to have
training sessions before the race, to have the immediate availability
of certain medical supplies, to have protocols for selected medical
emergencies and disasters, and to have involvement of security
personnel during the race and with race planning.

Discussion

The objective of this study was to determine the current state of
medical emergency and disaster preparedness of US marathons
and to identify potential areas for improvement. According to the
study results, there are a significant proportion of US marathons
which may lack the equipment and protocols to deal with common
medical emergencies and potential disasters that threaten both
participants and spectators. Despite the fact that races in the
sample featured a relatively high number of water stations
(13.4;SD = 5.6; Range: 1-27), dehydration and heat exhaustion
continue to make up a large component of marathon-related
morbidity.z’3 However, only 34% of race directors in the sample
had a dehydration protocol in place and access to IV fluids for
moderate to severe dehydration. Similarly, exercise-induced
collapse is the most frequentl}r seen condition at the finish line of
all types of endurance events.” Only 33% of respondents, however,
utilized an established exercise-induced collapse protocol.
Furthermore, collapse may occur due to other serious medical
conditions, such as cardiac arrest and hypoglycemia, but only a
minority of races in the sample had access to automated external
defibrillators (AEDs; 50%) or glucometers (28%) to diagnose and
manage these conditions. Therefore, the data highlight possible
deficiencies in medical emergency preparedness and raise the

importance of creating standardized medical emergency protocols
in order to ensure participant safety and adequate medical care on
race day.

Additionally, based on the data, only 29% of race directors had
a protocol in place for bomb threats, and only 26% of respondents
had a plan to evacuate the finish line. Although greater than
two-thirds of respondents had both starting and finish lines
secured by race personnel, police, or hired security, 50% of race
directors reported that they had no protocols in place for large-
scale disaster emergencies.

The results of this study have significant implications for the
running community. For example, a retrospective study of the
Boston Marathon has suggested that life-threatening cardiac
incidents sustained on race day may have been prevented or
reduced by prior identification and medical clearance of advanced
age runners and those with pre-existing history of coronary artery
disease.'® Based on the results of this study, one simple and cost-
effective way to alert race volunteers and medical staff to high-risk
runners is to ensure that race participants have personal medical
information on racer’s bibs, thereby increasing the likelihood that,
should they need medical attention during the race, they are
evaluated and treated appropriately. Another small-scale inter-
vention that has the potential to improve outcomes is pre-race
training sessions for all medical responders and aid-station
volunteers. Only 45% of race directors reported that they had
pre-race staff training sessions with volunteers and medical
providers. Mandatory pre-race training sessions would provide
safety and medical staff with clear anticipatory guidance for race
day as well as ensure the availability of adequate resources to
manage an unexpected event.'*

Of note, this study sample revealed a lack of disaster proto-
cols among large and small marathons alike. Although
immediate access to medical equipment and highly trained, on-
site personnel would enable marathon coordinators to imple-
ment disaster protocols more easily, it is understandable that
small-scale races in particular have limited financial means to
access these resources. That said, the successful response of the
Boston medical community in quickly accommodating the vic-
tims of the marathon bombing was as much a result of the
extensive resources at hand as it was the expeditious triage and
transport of patients to the appropriate sites for medical care.”
Strategic and history-inspired planning in the anticipation of
such disasters could provide improved safety among future US
marathons.

In a secondary analysis of the data, races were stratified based
on number of participants. While the overall presence and
availability of protocols and medical supplies was low, there was a
distinct statistical difference between large and small races. In
this sample, smaller races were much less likely to have protocols
for all medical emergencies other than exercise-induced cramp-
ing and collapse, and they were also less likely to have advanced
medical equipment and medications such as AEDs, pulse oxi-
metry, glucometers, inhalers, and benzodiazepines. These races
were also less likely to staff aid stations with advanced medical
providers capable of using this equipment or administering these
medications. Similarly, smaller races were less likely to have
established disaster-related protocols, a secured start and finish
line, and to have entities other than the police department
involved in pre-race planning. While many of these discrepancies
may exist due to the financial limitations of planning for a small-
budget race, others may be due, in part, to a lack of established or
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All Races (N=123) ?

Small Races (h =57)

Large Races (n=62)

Years in Existence
(mean)

13.7 (SD =12.4; 1-44)

10.3 (SD=10.2; 1-41)

16.8 (SD=13.5; 1-44)

Number of Runners
(mean)

2,329.4 (SD =5,474.5; 12-45,000)

209.1 (SD=138.0; 12-485)

4,278.6 (SD =7,063.6; 500-45,000)

Geographic Location®

Northeast 22 (18%; 95% Cl, 12-26) 10 (18%; 95% Cl, 10-30) 12 (19%; 95% CI, 11-31)
South 26 (21%; 95% Cl, 15-29) 13 (23%; 95% Cl, 14-35) 11 (18%; 95% Cl, 10-29)
Midwest 29 (23%; 95% Cl, 17-32) 13 (23%; 95% Cl, 14-35) 16 (26%; 95% CI, 16-38)
West 39 (32%; 95% Cl, 24-40) 17 (30%; 95% Cl, 19-43) 20 (32%; 95% Cl, 22-45)
Other® 7 (6%; 95% Cl, 3-11) 4 (7%; 95% Cl, 2-17) 3 (5%; 95% Cl, 1-14)

Race Environment

Rural 45 (37%; 95% Cl, 29-45) 28 (49%; 95% Cl, 37-62) 16 (26%; 95% CI, 16-38)
Suburban 16 (13%; 95% Cl, 8-20) 7 (12%; 95% Cl, 6-24) 7 (11%; 95% Cl, 5-22)
Urban 19 (15%; 95% Cl, 10-23) 5 (9%; 95% Cl, 3-19) 14 (23%; 95% Cl, 14-35)
Mixed 36 (29%; 95% Cl, 22-38) 13 (23%; 95% Cl, 14-35) 22 (35%; 95% Cl, 25-48)
Other® 7 (6%; 95% Cl, 3-11) 4 (7%; 95% Cl, 2-17) 3 (5%; 95% Cl, 1-14)

Race Description®

AtoA 48 (39%; 95% Cl, 31-48) 35 (61%; 95% Cl, 48-73) 12 (19%; 95% CI, 11-31)
Ato A’ 33 (27%; 95% Cl, 20-35) 6 (11%; 95% Cl, 5-21) 27 (44%; 95% Cl, 32-56)
AtoB 38 (31%; 95% Cl, 23-40) 14 (25%; 95% Cl, 15-37) 22 (35%; 95% Cl, 25-48)
Other’ 4 (3%; 95% Cl, 0-11) 2 (4%; 95% Cl, 0-13) 1 (2%; 95% Cl, 0-9)

Race Terrain

Road/Asphalt 103 (84%; 95% Cl, 76-89) 41 (72%; 95% Cl, 61-81) 58 (94%; 95% Cl, 84-98)
Dirt/Trail 28 (23%; 95% Cl, 16-31) 19 (33%; 95% Cl, 22-46) 8 (13%; 95% Cl, 6-24)
Gravel 28 (23%; 95% Cl, 16-31) 17 (30%; 95% Cl, 19-43) 11 (18%; 95% Cl, 10-29)
Other? 11 (9%; 95% ClI, 5-15) 7 (12%; 95% Cl, 6-24) 4 (6%; 95% Cl, 2-16)

Boston Qualifier

96 (78%; 95% Cl, 70-85)

36 (63%; 95% Cl, 50-75)

57 (92%; 95% Cl, 82-97)

Table 1. Demographics of Included Marathons
*Four races did not provide a response to “Number of Runners” and could not be stratified as small or large.
bGeography defined by US census data.
Other responses were free text entries and included: Alaska, Southwest, West Virginia, and Mid-Atlantic.
4Other responses were free text entries and included: Military Base, National Park, Track, Beach, Desert, and Trail.
‘Defined by the following: A to A (start and finish are the same), A to A' (start is near the finish but not at the same location), and A to B

(start and finish are at different locations).
fOther responses were free text entries and included: Track, Cloverleaf, and Loop.
80ther responses were free text entries and included: Boardwalk, Limestone, Sand, Track, Trails, Rocks, and Water.

Glick © 2015 Prehospital and Disaster Medicine

published guidelines regarding medical and disaster preparations
for endurance running events.

The events on Boylston Street on April 15th, 2013 serve as
a constant reminder that, as nation-wide participation in
marathons continues to grow, the collective susceptibility to

large-scale threats does so as well. For this reason, it is
important that the marathon community work towards the
establishment of standardized medical emergency and disaster
protocols and to protect the safety of its participants,
volunteers, and spectators.
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All Races (N =123)?

Small Races (n=57)

Large Races (n =62)

Medical Information on Race Bib

“Medical information is not listed on bibs.”

65 (53%; 95% Cl, 44-61)

40 (70%; 95% Cl, 57-81)

22 (35%; 95% Cl, 25-48)

“Information can be filled out manually.”

48 (39%; 95% Cl, 31-48)

12 (21%; 95% Cl, 12-33)

35 (56%; 95% Cl, 44-68)

“Medical information is printed on bibs.”

5 (4%; 95% Cl, 2-9)

2 (4%; 95% Cl, 3-13)

3 (5%; 95% Cl, 1-14)

Number of Aid Stations (mean)®

7.4 (SD=5.9; 0-21)

6.0 (SD=5.2; 0-21)

8.6 (SD=6.0; 1-21)

towards the finish?

Does the distance between aid stations decrease

43 (35%; 95% Cl, 27-44)

12 (21%; 95% CI, 12-33)

31 (50%; 95% Cl, 38-62)

Number of Water Stations (mean)®

13.4 (SD=5.6; 1-27)

11.7 (SD=6.0; 1-27)

14.9 (SD=4.5; 5-25)

towards

Does the distance between water stations decrease

42 (34%; 95% Cl, 26-43)

18 (32%; 95% Cl, 21-45)

22 (35%; 95% Cl, 25-48)

Training Sessions Held Before Race?

55 (45%; 95% Cl, 36-54)

14 (25%; 95% Cl, 15-37)

39 (63%; 95% ClI, 50-74)

Are BLS Ambulances Available?

81 (66%; 95% Cl, 57-74)

31 (54%; 95% Cl, 42-67)

48 (77%; 95% Cl, 65-86)

Are ALS Ambulances Available?

83 (67%; 95% Cl, 59-75)

26 (46%; 95% Cl, 33-58)

54 (87%; 95% Cl, 76-94)

Availability of Medical Supplies

AED

61 (50%; 95% ClI, 41-58)

20 (35%; 95% Cl, 24-48)

40 (65%; 95% Cl, 52-75)

Inhaler

37 (30%; 95% ClI, 23-39)

8 (14%; 95% Cl, 7-26)

28 (45%; 95% Cl, 33-57)

Oxygen

41 (33%; 95% Cl, 26-42)

13 (23%; 95% CI, 14-35)

27 (44%; 95% Cl, 32-56)

Epinephrine

42 (34%; 95% Cl, 26-43)

14 (25%; 95% Cl, 15-37)

27 (44%; 95% Cl, 32-56)

IV Fluids

42 (34%; 95% Cl, 26-43)

13 (23%; 95% Cl, 14-35)

28 (45%; 95% Cl, 33-57)

C-Spine Collar

33 (27%; 95% ClI, 20-35)

8 (14%; 95% Cl, 7-26)

24 (39%; 95% Cl, 28-51)

Backboard

38 (31%; 95% Cl, 23-40)

11 (19%; 95% CI, 11-32)

26 (42%; 95% ClI, 30-54)

Benzodiazepines

28 (23%; 95% Cl, 16-31)

5 (9%; 95% Cl, 3-19)

22 (35%; 95% Cl, 25-48)

Glucometer

35 (28%; 95% Cl, 21-37)

6 (11%; 95% ClI, 5-21)

28 (45%; 95% Cl, 33-57)

Pulse Oximetry

32 (26%; 95% Cl, 19-34)

7 (12%; 95% Cl, 6-24)

24 (39%; 95% Cl, 28-51)

Electrolyte Blood Testing

19 (15%; 95% Cl, 10-23)

4 (7%; 95% Cl, 2-17)

14 (23%; 95% Cl, 14-35)

None

51 (41%; 95% Cl, 33-50)

30 (53%; 95% Cl, 40-65)

19 (31%; 95% Cl, 21-43)

Protocols for Medical Emergencies

Dehydration

42 (34%; 95% Cl, 26-43)

11 (19%; 95% Cl, 11-32)

30 (48%; 95% Cl, 36-61)

Shortness of Breath or Asthma

34 (28%; 95% ClI, 20-36)

7 (12%; 95% Cl, 6-24)

26 (42%; 95% Cl, 30-54)

Concussion

29 (24%; 95% Cl, 17-32)

6 (11%; 95% Cl, 5-21)

22 (35%; 95% Cl, 25-48)

Heat Emergencies

40 (33%; 95% Cl, 25-41)

9 (16%; 95% Cl, 8-28)

30 (48%; 95% Cl, 36-61)

Cold Emergencies

36 (29%; 95% Cl, 22-38)

8 (14%; 95% ClI, 7-26)

27 (44%; 95% Cl, 32-56)

Musculoskeletal Complaints

32 (26%; 95% Cl, 19-34)

6 (11%; 95% ClI, 5-21)

25 (40%; 95% Cl, 29-53)

Lacerations or Bleeding

28 (23%; 95% Cl, 16-31)

6 (11%; 95% Cl, 5-21)

21 (34%; 95% ClI, 23-46)

Seizures

30 (24%; 95% Cl, 18-33)

6 (11%; 95% Cl, 5-21)

23 (37%; 95% Cl, 26-50)

Altered Mental Status

32 (26%; 95% Cl, 19-34)

6 (11%; 95% ClI, 5-21)

25 (40%; 95% Cl, 29-53)

Cardiac Arrest

37 (30%; 95% Cl, 23-39)

7 (12%; 95% Cl, 6-24)

29 (47%; 95% Cl, 35-59)

Glick © 2015 Prehospital and Disaster Medicine
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All Races (N =123)?

Small Races (n=57)

Large Races (n=62)

Chest Pain

34 (28%; 95% Cl, 20-36)

7 (12%; 95% Cl, 6-24)

26 (42%; 95% Cl, 30-54)

Exercise-Induced Collapse

41 (33%; 95% Cl, 26-42)

13 (23%; 95% Cl, 14-35)

28 (45%; 95% Cl, 33-57)

Exercise-Induced Cramping

39 (32%; 95% Cl, 24-40)

11 (19%; 95% Cl, 11-32)

27 (44%; 95% Cl, 32-56)

None

68 (55%; 95% Cl, 46-64)

41 (72%; 95% Cl, 59-82)

25 (40%; 95% Cl, 29-53)

Glick © 2015 Prehospital and Disaster Medicine
Table 2 (continued). Medical Emergency Preparedness, Affirmative Responses
Abbreviations: AED, automated external defibrillator; ALS, Advanced Life Support; BLS, Basic Life Support.

*Four races did not provide a response to “Number of Runners” and could not be stratified as small or large.

PA response of “150” (outlier) was removed from analysis.

All Races® (N =123)

Small Races (n =57)

Large Races (n =62)

Protocols for Disaster Emergencies

Severe Weather

58 (47%; 95% Cl, 39-56)

20 (35%; 95% Cl, 24-48)

37 (60%; 95% Cl, 47-71)

Bomb Threats

36 (29%; 95% Cl, 22-38)

6 (11%; 95% Cl, 5-21)

39 (63%; 95% Cl, 50-74)

Hostage Situations

16 (13%; 95% Cl, 8-20)

2 (4%; 95% Cl, 3-13)

13 (21%; 95% Cl, 13-33)

Hazardous Materials

21 (17%; 95% Cl, 11-25)

2 (4%; 95% Cl, 3-13)

18 (29%; 95% Cl, 19-41)

Terrorism Threats

19 (15%; 95% Cl, 10-23)

1 (2%; 95% Cl, 0-10)

17 (27%; 95% Cl, 18-40)

Finish Line Evacuation

32 (26%; 95% Cl, 19-34)

5 (9%; 95% Cl, 3-19)

26 (42%; 95% Cl, 30-54)

None

61 (50%; 95% Cl, 41-58)

35 (61%; 95% Cl, 48-73)

24 (39%; 95% Cl, 28-51)

hired security?

Are the following areas secured by race personnel, police, or

Start Line

79 (64%; 95% Cl, 55-72)

28 (49%; 95% Cl, 37-62)

49 (79%; 95% Cl, 67-87)

Finish Line

86 (70%; 95% Cl, 61-78)

31 (54%; 95% Cl, 42-67)

53 (85%; 95% Cl, 74-92)

Aid Stations

30 (24%; 95% Cl, 18-33)

9 (16%; 95% Cl, 8-28)

20 (32%; 95% Cl, 22-45)

Road Crossings

82 (67%; 95% Cl, 58-74)

27 (47%; 95% Cl, 35-60)

53 (85%; 95% Cl, 74-92)

Drop Bag Locations

41 (33%; 95% Cl, 26-42)

8 (14%; 95% Cl, 7-26)

32 (52%; 95% Cl, 39-64)

None

26 (21%; 95% Cl, 15-29)

21 (37%; 95% Cl, 26-50)

3 (5%; 95% Cl, 1-14)

Which of the following agencies are involved with race
planning?

Police

105 (85%; 95% Cl, 78-91)

42 (74%; 95% Cl, 61-83)

61 (98%; 95% Cl, 91-100)

Fire Department

78 (63%; 95% Cl, 55-71)

27 (47%; 95% Cl, 35-60)

49 (79%; 95% Cl, 67-87)

EMS Agency

86 (70%; 95% Cl, 61-77)

37 (65%; 95% Cl, 52-76)

47 (76%; 95% Cl, 64-85)

Local Hospital

57 (46%; 95% Cl, 38-55)

15 (26%; 95% Cl, 17-39)

40 (65%; 95% Cl, 52-75)

Private Security Firm

28 (23%; 95% Cl, 16-31)

4 (7%; 95% Cl, 2-17)

23 (37%; 95% Cl, 26-50)

SWAT Team

14 (11%; 95% Cl, 7-18)

0 (0%; 95% Cl, 0-8)

13 (21%; 95% ClI, 13-33)

HazMat Squad

12 (10%; 95% Cl, 6-16)

0 (0%; 95% Cl, 0-8)

11 (18%; 95% Cl, 10-29)

Local Emergency Management Agency

48 (39%; 95% Cl, 31-48)

15 (26%; 95% Cl, 17-39)

32 (52%; 95% Cl, 39-64)

None

11 (9%; 95% Cl, 5-15)

10 (18%; 95% Cl, 10-30)

0 (0%; 95% Cl, 0-7)

Table 3. Disaster Preparedness and Security Planning, Affirmative Responses

Glick © 2015 Prehospital and Disaster Medicine

Abbreviations: EMS, Emergency Medical Services; SWAT, Special Weapons and Tactics Team.
*Four races did not provide a response to “Number of Runners” and could not be stratified as small or large.
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Limitations

This study has several limitations. Because the questionnaire was
completed voluntarily and an incentive was provided to partici-
pants, the overall preparedness of US marathons to deal with
medical emergencies and disasters may have been overestimated.
Race directors without the financial support or infrastructure to
become prepared, or those who were unprepared due to choice or
lack of evidence-based recommendations, may have decided not to
complete the questionnaire. Additionally, there were several race
directors who were responsible for greater than five marathon
races. While these directors did receive multiple survey links for
each race, it is unlikely that a unique survey was filled out for each
race, which ultimately lowers the overall response rate. Further-
more, the relatively low response rate may not reflect accurately the
current state of medical emergency and disaster preparedness of
marathons in the US. However, the collected data represent US
marathons from a variety of geographic locations, environments,
and race types (ie, number of registered runners, years of existence,
and terrain).

In addition, it is difficult to determine the overall state of
medical emergency and disaster preparedness of US marathons
since evidence-based guidelines do not exist. Although a ques-
tionnaire was developed based on the opinions of the authors to
measure marathon preparedness, this questionnaire has not been

validated to measure preparedness, nor has compliance with ele-
ments of the questionnaire leading to improved outcomes been
studied. However, the questionnaire was developed by authors
with experience managing the medical planning and coverage of
marathons and was vetted to several marathon directors for addi-
tional input prior to distribution. Future studies involving simu-
lated medical emergencies and disasters surrounding marathon
races need to be conducted to determine if preparedness strategies
affect outcomes such as survival rates and morbidity. Lastly, as
with any study involving questionnaires, there exists a problem
with the accuracy of self-reporting, especially when conducted
without site visits to each US marathon.™

Conclusions

Areas for possible improvement in the preparedness of US
marathons were identified, such as including printed medical
information on race bibs, increasing pre-race training and plan-
ning sessions for volunteers, ensuring the immediate availability of
certain emergency equipment and medications, and developing
written protocols for specific emergencies and disasters.

Supplementary information
To view supplementary material for this article, please visit
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