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Abstract
Introduction: Bombings, including the 1995 Oklahoma City bombing,
remain an important public health threat. However, there has been little
investigation into the impressions of injury risk or protective factors of bomb-
ing survivors.
Objective: This study analyzes Oklahoma City bombing survivors' impres-
sions of factors that influenced their risk of injury, and validates a hazard
timeline outlining phases of injury risk in a building bombing.
Methods: In-depth, semi-structured interviews were conducted within a
sample of Oklahoma City bombing survivors. Participants included 15
injured and uninjured survivors, who were located in three buildings sur-
rounding the detonation site during the attack.
Results: Risk factor themes included environmental glass, debris, and entrap-
ment. Protective factors included knowledge of egress routes, shielding behav-
iors to deflect debris, and survival training. Building design and health status
were reported as risk and protective factors. The hazard timeline was a useful
tool, but should be modified to include a lay rescue phase. The combination
of a narrative approach and direct questioning is an effective method of gath-
ering the perceptions of survivors.
Conclusions: Investigating survivors' impressions of building bombing haz-
ards is critical to capture injury exposures, behavior patterns, and decision-
making processes during actual events, and to identify interventions that will
be supported by survivors.
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Introduction
Terrorist bombings produce significant injury morbidity and mortality. Since
1991, >15,8OO bombings have resulted in more than 89,000 injuries and
26,000 deaths worldwide.1

The Oklahoma City bombing was a devastating act of domestic terrorism.
On 19 April 1995, >4,000 pounds (1,841 kg) of explosive material was deto-
nated near the North entrance of the Alfred P. Murrah building in Oklahoma
City, Oklahoma, causing 166 deaths and injuring >440 persons.2 Although
the outcomes of this event and other bombings have been documented previ-
ously,3"25 little investigation into bombing survivors'impressions of injury risk
and protective factors has been conducted.

Qualitative research methodology has been used to investigate post-trau-
matic stress and other psychiatric sequelae of bombing victims, rescuers, and
similarly affected populations,26'27 and can be used to better understand risk
and protective factors for death and injury from bombing events identified in
more quantitative analyses.28'29 This study uses qualitative data collected
through in-depth telephone interviews with Oklahoma City bombing sur-
vivors to: (1) identify impressions of factors that influenced the risk of injury
in the Oklahoma City bombing; (2) develop and validate a hazard timeline
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Figure 1—Hypodiesized hazard timeline during building bombing events

that outlines four phases of injury risk in a building bombing;
and (3) inform data collection efforts for future bombing events.

Methods
Data Collection
This study involves the occupants of buildings severely
affected by the Oklahoma City bombing, where injuries
and deaths occurred: the Murrah Federal Building, the
YMCA, the Journal Record building, the Water Resources
Board, the Athenian building, and the Regency Towers
Apartments. Survivors were eligible to participate if they
were English speaking, able to be contacted by both postal
mail and telephone, were >25 years of age in 2005 (>15
years of age at the time of the bombing), and previously had
expressed to the Oklahoma State Department of Health
(OSDH) their willingness to be contacted for research studies.

A sample of eligible participants was chosen to approxi-
mate the distribution of survivors in the six study buildings.
Occupants of the Murrah Federal Building and the Journal
Record Building were selected at random; however, due to
the small number of survivors from the other buildings, the
OSDH purposefully selected participants from these build-
ings to ensure adequate representation in the sample.
Selection criteria included choosing an equal number of
injured and uninjured survivors, and equal numbers of male
and female survivors among those willing to be contacted for
research studies. The goal was to complete 12-18 interviews.

In-Depth Interviews
In-depth, semi-structured interviews were used to elicit the
survivors' perceptions of factors that influenced injury dur-
ing the bombing event. One author (MG) served as the
interviewer for the study. All interviews were audio-record-
ed and later transcribed for analysis.

An open-ended interview protocol was used to guide the
interviewer through areas of questioning (Appendix). The
first component followed the sequence of the hazard time-
line model (Figure 1). Survivors were asked to recount their
experiences during the hypothesized injury risk phases in
narrative format. All survivors were asked questions about
their location, behavior, perceptions, and thought processes
during each phase. If a survivor discussed experiencing or
witnessing an injury, questions regarding the nature of those
injuries and their impressions of the causes followed.

During the second component of the interview, respon-
dents were asked more direcdy about their impressions of
factors that affected injury incidence. Injured survivors were
asked about factors that contributed to their injury; unin-
jured survivors were asked about factors that prevented
them from being injured.

Analysis: Coding and Theme Development
Transcribed interviews were reviewed for accuracy and
downloaded into N6, a qualitative data software manage-
ment system [NUDIST 6, QSR International, Melbourne,

November - December 2008 http://pdm.medicine.wisc.edu Prehospital and Disaster Medicine

https://doi.org/10.1017/S1049023X00006312 Published online by Cambridge University Press

https://doi.org/10.1017/S1049023X00006312


502 Injury Perceptions of Bombing Survivors

Australia]. Each interview was coded using "tree" and "free"
nodes. Free nodes allowed data to be coded inductively
without generating relationships to other data in the interview,
while tree nodes were organized into hierarchical categories.
The hazard timeline guided the tree node organization. This
method allowed survivors' activities, experiences, and impres-
sions to be captured within the natural timeline of the day.
By comparison, free nodes were used to capture data inde-
pendent of the timeline.

Themes emerged through repeated, intensive reviews
and analyses of the coded data segments. Their inter-rela-
tionships were examined, and data were assessed comparing
different groups of survivors. Quotations were selected
from transcripts to further illuminate findings.

This study was approved by the Institutional Review Boards
of both the Johns Hopkins Bloomberg School of Public Health
and the Oklahoma State Department of Health.

Results
Sixty survivors were selected and mailed interview invita-
tions; 15 (25%) interviews were completed. Forty-two sur-
vivors who were invited to participate did not respond, and
three expressed interest in participating, but were unable to
do so within the data collection timeframe. No survivors
actively declined participation. All interviews were conducted
using the telephone, and lasted between 60 and 150 minutes.

Interviewees included survivors from the Murrah
Federal Building, the YMCA, and the Journal Record
buildings. No survivors of the Athenian or Water Resources
buildings responded to interview requests. Interviewees
from the Murrah Building were located in, near, and out-
side of the north-facing region that collapsed moments
after detonation. The six-story Journal Record and YMCA
buildings were located within one block of the detonation
site. Both buildings sustained structural damage, but nei-
ther experienced structural collapse.

Several themes emerged from both components of the
interview (narrative portion as well as directed questions
regarding risk and protective factors). Some of the themes
discussed during narrative segments were elaborated further
during direct questioning; others emerged only in narrative
reporting or only in direct questioning. This validated the
need for both interview components to obtain complete
information. The hazard timeline, with modifications dis-
cussed later, also proved to be a useful tool in conducting
the interviews and organizing the risk and protective fac-
tors identified by respondents.

Risk Factor Themes
Glass—Glass was the most prevalent theme from the pre-
evacuation phase, and recurred in the evacuation phase
data. All participants from the Journal Record building and
approximately half the participants of the Murrah and
YMCA buildings reported glass as a significant injury risk
factor. As an injured occupant of the Journal Record build-
ing noted, "The main potential for injury happened when
the glass broke because it blew through the building. It did-
n't blow out, it blew through... So what we had was glass
shrapnel blowing into the building."

Flying Debris—Flying debris was reported as a cause of
injuries during the pre-evacuation phase, and debris in the
environment was reported as hazardous during evacuation.
Occupants described a variety of objects mobilized by blast
forces as hazardous, particularly office furniture and objects
from desks.

Rubble—Rubble from destroyed structural components
also was cited frequently as a risk factor for injury during
the pre-evacuation and evacuation phases. Destroyed walls,
ceilings, and floors created an environment that one inter-
viewee described as a "rock field." Structural debris noted by
survivors of each building included ceiling tile fragments
and light fixtures. One uninjured survivor described the
hazardous rubble she encountered as she evacuated from
the fifth floor of the Journal Record building, "There were
at least five foot [1.5 meter] tall marble panels... lining the
staircase. As we went down the stairs, more of those had
been knocked off, there was more debris, and it continually
got worse as we went down each floor... by maybe the sec-
ond floor, there were areas where we had to crawl over stuff
to get out of the staircase."

A prevalent hazard noted by injured and uninjured
occupants of each building was the experience of being
trapped by rubble, which impeded evacuation. Entrapment
experiences ranged from temporary delays because of
blocked exits, to being buried by rubble and debris. All
interviewees that discussed entrapment noted these experi-
ences during the pre-evacuation and evacuation narratives.

Other environmental factors cited as injury risks includ-
ed smoke, darkness, water from broken pipes, hanging
debris from ceilings, and slippery stairs.

Protective Factor Themes
Behavioral Factors—A number of behavioral factors were
commonly described as protective against injury and fatali-
ty. Survivors discussed behaviors performed instinctively
and those that resulted from formal training. Instinctive
behavior included using furniture to shield oneself from
glass or flying debris. Two severely injured, trapped occu-
pants credited their survival to lessons learned through past
military training. As one noted, "[In military training] they
teach us while you're going through the practice courses,
and there's explosions going on all around you and all this
kind of stuff, that you cannot quit; you cannot get tired; you
must go on. So all of this training is combining to tell me
that I can't quit, I can't just go to sleep. So that's why I'm
trying to make noise and that's why I'm trying to lift this
heavy stuff off of my head."

Evacuation Drills—Several survivors mentioned evacuation
drills as contributing to their knowledge of egress methods.
One injured occupant reported participating in two fire
drills per year at the Murrah building, "The stairs, I think
and the fire drills were the main thing... that saved as many
people's lives as it did, because we instinctively knew we had
to get to the stairs and unless you were disoriented you
knew where the stairs were...you knew instinctively,
because of the fire drills."
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Rescue and Response—Several occupants discussed rescue
and response efforts described by survivors as critical to
reducing injury severity and fatality. Rescue efforts were
performed by fellow building occupants, and medical treat-
ment was performed by civilians and emergency response
personnel. Nearly all interviewees reported assisting others
or receiving assistance from other building occupants during
the evacuation. Four interviewees were rescued by fellow
survivors who had evacuated then returned to the building
to find their colleagues. These occupants credited their col-
leagues for their survival and expedited access to medical
care. Two other interviewees were among those who
returned to buildings to rescue others; both discussed their
awareness of increasing injury risk by returning to the buildings.

Other Factors—Non-modifiable factors reported by sur-
vivors from all of the buildings that did not fit into the haz-
ard phase model were those related to luck, randomness,
and providence. One injured occupant, located near the col-
lapsed region of the Murrah building commented, "... it
was random. I mean, there was a guy that stood [a few] feet
from me that had twenty stitches in his body, and then I did
not expect to live to see the light of the next day, and then
another guy four feet [1.2 m] from me is dead. A foot in
either direction for any of us could have changed all of that."

Themes Described as Both Risk and Protective Factors
There were several factors reported by survivors as influ-
encing injury outcomes that could be either risk or protec-
tive factors, depending on the context.

Building Design and Structural Factors—Building design
and structural factors were prominent themes from Murrah
building and Journal Record building survivors; all Journal
Record survivors cited the strength of the building as an
important protective factor. As described by an injured
Journal Record occupant, "It was a very well-built building.
The building itself, I think, helped save a lot of people. It
had a lot of glass but it was so well constructed that it was
able to withstand that kind of a blow." Similarly, an unin-
jured occupant of the Journal Record building described
her perceptions of proximity to a structurally sound part of
the building: "My office, at least, was right behind the elevator
shaft, which was brick. So that kind of gave extra protection."

Conversely, nearly all Murrah occupants reported the
progressive structural collapse of the North face of the
building as a leading injury risk factor. An injured occupant
noted his proximity to the collapsed region of the Murrah
building, "Where I was standing when the bomb went off
was about three feet [0.9 m] from where the building fell
off." Several Murrah occupants particularly highlighted the
differences between the collapsed North face, composed
largely of glass, and the more reinforced South face. One of
these survivors was a maintenance engineer in the building
at the time of the bombing, and described his impressions
of building design:

[The building] was designed for what it was designed for,
and not for a bomb. In the Murrah building... everything
was column supported and floor supported. So there were

no structural walls going from the 1st floor up to the 9th
floor. No East- West structural wall. Nothing... The North
side is all glass and the South side has those big concrete
walls, slanted walls, so there's the difference right there.

Individual-Level Factors—Individual-level factors also were
described throughout the interviews as risk and protective
factors. Impressions regarding occupants' size and health gen-
erally were reported during the direct questioning portion of
the interview. These factors were discussed largely as protec-
tive, although one occupant discussed his obesity and use of a
wheelchair as impeding his evacuation. Survivors also dis-
cussed clothing they were wearing—including long-sleeved
shirts, jackets, and durable pants—as protective in nature.
Another occupant, who was buried partially by rubble and
debris, commented on what he perceived to protect him:
"Because I was in maintenance, I had to have safety lenses in
my glasses. Without safety glass, my left eye would be gone."

Many occupants' closing thoughts were suggestions for
other interventions to reduce injury in future events. An
injured occupant of the Murrah building noted:

We had had telephone bombing threats to the building and
to state buildings but nothing came of them. We should
have had barriers in front of the building to prevent cars

from parking there. We should get rid of windows or put
something behind them, have drills... We should have had
a psychology group talk to survivors in a short period of
time after it happened. That happens now at schools, but
it did not at that time.

Discussion
Several modifiable risk and protective factors frequently
were identified by respondents as contributing to injury
incidence and severity, including: (1) building design; (2) the
presence of glass or environmental debris; (3) shielding
behaviors; (4) physical fitness; (5) protective clothing; (6) knowl-
edge of egress methods; and (7) first aid or survival training.

All injuries sustained by Oklahoma City bombing sur-
vivors participating in this study were sustained immediately
following the detonation of the bomb, prior to evacuation.
However, nearly all survivors also identified significant risk
factors for injury during evacuation, and many discussed the
importance of assistance and rescue as factors that mini-
mized the consequences or severity of injury.

The structure of the interview, with narrative portions
based on the hazard timeline followed by a direct questioning
portion, allowed participants to discuss injury factors with and
without prompting. While many survivors discussed injury
factors in both portions of the interview, some reported high-
ly modifiable factors during the narrative portion, but report-
ed only non-modifiable factors during direct questioning.

The hazard timeline was a useful tool to guide the nar-
rative portions of the interview, as it followed the natural
timeline of the day. Survivors reported sustaining injuries in
this timeline format, and were able to freely discuss impres-
sions of injury factors in each hazard phase, as it correlated
with the natural sequence of events they experienced.

The only phase of the hazard timeline that did not cor-
respond with the experiences of the survivors was the time
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period when some survivors evacuated the building and
returned to rescue colleagues. The presence of lay rescuers
was reiterated throughout several interviews. This is an
important finding as injury risks can increase from fire,
toxic gases, secondary explosions, and unstable structural
components for lay rescuers who return to buildings after
evacuation.30 In accordance with the [US] Occupational
Safety and Health Administration (OSHA), employers can
designate staff to receive special training to assist with evacu-
ation efforts,31 and the American Heart Association recom-
mends lay rescuer training in cardiopulmonary resuscitation
(CPR) and automatic external defibrillator skills to
improve chances of survival in emergencies.32 However, the
Federal Emergency Management Administration (FEMA)
strongly recommends against returning to hazardous envi-
ronments such as burning or collapsing buildings for per-
sons without proper training and safety equipment.30 The
heightened injury risks associated with lay rescuers return-
ing to bombed buildings is an important addition to the time-
line and should be incorporated into a new hazard model.

The results from this study have several important
implications for preventing injuries in future bombing
events. Blast resistant glass, reducing the use of unstable
building components, and the reinforcement of structural
features have been identified in prior bombing research,4

and this study verifies that many survivors support these
endeavors. The importance of maintaining a healthy and fit
workforce is being explored as a factor to reduce the sever-
ity of traumatic, unintentional occupational injuries.33

Physical fitness also may mitigate the effects of violent
injuries in the workplace, and many participants credited
these individual-level factors for their survival. Personal
protective equipment and clothing also should be explored
as an injury reduction intervention in targeted buildings.
Survivors reported that existing injury prevention policies,
such as the use of safety lenses among engineering staff, the
training of military personnel in first aid, and participation
in regular evacuation drills, were important in mitigating
the injurious effects of the bombing. These policies could

be expanded to cover a broader population of personnel of
targeted buildings and industries.

Limitations
The findings of the present study are not necessarily gener-
alizable to all survivors of the Oklahoma City bombing,
and were subject to survivors' recall. The Oklahoma City
bombing occurred 10 years prior to the interviews; howev-
er, all survivors reported that the bombing had changed
their lives, suggesting that recall bias may be minimal.
Finally, risk and protective factors relating to fatality may
have been different from those relating to non-fatal injury.
This limitation was tempered by interviewing occupants in
all areas of the Murrah building, including the collapsed
region, and occupants who sustained life-threatening injuries.

Conclusions
Experiences of bombing survivors are crucial to understand-
ing injuries sustained in these increasingly prevalent events.
Survivors can provide a first-hand account of the events that
unfold in these unexpected and violent events. Investigation
of survivors' impressions of building bombing hazards can
illuminate injury exposures, behavior patterns, and decision-
making processes. As the targets of many building bombings
are civilians, analysis of this population may identify differ-
ences with other groups exposed to explosives, such as mili-
tary and law enforcement populations.

To decrease the burden of over-researching this popula-
tion, qualitative methods are useful in selecting voluntary
participants and establishing a safe atmosphere for informa-
tion sharing. While immediate post-event surveys are useful
for acquiring data for quantitative analysis, qualitative meth-
ods allow for deeper understanding of survivors'impressions
in context. The use of both structured and unstructured
questions, guided by an organic sequence of events, was a
useful data collection strategy in the present study. These
methods can be replicated to gain better understanding of
the exposures and experiences involved in building bomb-
ings for use in future injury prevention interventions.
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Appendix—Interview guide summary: Oklahoma City bombing survivors, 2005-2006

A. This interview will ask you about the events that took place at the scene of the Oklahoma City bombing on April 19,
1995, in sequence from beginning to end. This interview will also ask you about what you think caused people in
buildings to get hurt at the time of the bombing. It will also ask you about what you think protected people from getting
hurt, or from dying. Finally, this interview will ask about your experiences since the bombing, and ways that you have
coped or had trouble coping. If at any time you feel uncomfortable and would like to pause or end the interview, please
let me know. If you would like a referral to a counselor if you become distressed by this interview, I will be happy to
provide that for you.

B. Please describe how your day began, before the bombing occurred.

C. Please describe what you were doing and where you were at 9:02 a.m., at the time the bombing occurred.
C1. Please describe your location.
C2. Please describe the locations of people, furniture, objects in the area at the time.

D. Please describe what you experienced at 9:02 am, at the time the bombing occurred.

E. Please describe what happened after 09:02.
E1. How did you leave the building?
E2. Did you assist anyone or receive assistance from anyone? Please describe

F. Please describe what happened on April 19, 1995, at 9:02 a.m., after your evacuation from the building.

G. Please describe any injuries you sustained.
G1. When were you injured?
G2. Did you know that you were injured? How did you know?

H. [If injured] In your opinion, what were the main factors that caused your injuries?
H1. Were there any other factors that contributed to your injury?

[If uninjured] In your opinion, what were the main factors that protected you from being injured?
H2. Were there any other factors that helped you survive without physical injuries?

I. In your opinion, what were the main factors that prevented you from being killed?

J. In your opinion, what were the factors that caused other building occupants to be injured?
In your opinion, what were the factors that caused other building occupants to be killed?

K. [If injured] Is there anything else you would like to tell me about factors that contributed to your injuries, or other people's
injuries?
[If uninjured] Is there anything else you would like to tell me about factors that protected you or others from being injured,
more severely injured, or killed?

L. Please describe your coping strategies, or ways you have dealt with things since the bombing.
L1. What strategies have helped you?
L2. How did you learn these strategies?
L3. Have you done anything to cope that was not helpful?
L4. Have your drinking habits changed since the bombing? How?
L5. Has your cigarette smoking changed since the bombing? How?

J. Is there anything else you'd like to share with me about the bombing, your injuries, or coping strategies?
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