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Background: Despite workplaces having policies on fire evacuation, many employees still fail to evacuate
when there is a fire alarm. The Reasoned Action Approach is designed to reveal the beliefs underlying
people’s behavioral decisions and thus suggests causal determinants to be addressed with interventions
designed to facilitate behavior. This study is a uses a Reasoned Action Approach salient belief elicitation
to identify university employees’ perceived advantages/disadvantages, approvers/disapprovers, and fa-
cilitators/barriers toward them leaving the office building immediately the next time they hear a fire
alarm at work.
Methods: Employees at a large public United States Midwestern university completed an online cross-
sectional survey. A descriptive analysis of the demographic and background variables was completed,
and a six-step inductive content analysis of the open-ended responses was conducted to identify beliefs
about leaving during a fire alarm.
Results: Regarding consequence, participants perceived that immediately leaving during a fire alarm at
work had more disadvantages than advantages, such as low risk perception. Regarding referents, su-
pervisors and coworkers were significant approvers with intention to leave immediately. None of the
perceived advantages were significant with intention. Participants listed access and risk perception as
significant circumstances with the intention to evacuate immediately.
Conclusion: Norms and risk perceptions are key determinants that may influence employees to evacuate
immediately during a fire alarm at work. Normative-based and attitude-based interventions may prove
effective in increasing the fire safety practices of employees.
� 2023 Occupational Safety and Health Research Institute, Published by Elsevier Korea LLC. This is an

open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

With workplaces being where adults spend one-third of their
lives [1], compliance with established occupational health and
safety procedures is critical to prevent unnecessary injury and
death. One notable workplace safety issue is fire. Non-residential
structural fires, such as places of work, have increased over the
last five years by 20% in the United States (U.S.). From 2015e2019 in
the U.S., there were nearly 500,000 non-residential fires that
resulted in over 12,000 civilian injuries and nearly $11 billion in
property loss [2].
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Despite fire safety protocol mandates, many employees still fail
to evacuate buildings immediately when there is a fire alarm [3]. It
is estimated that two-thirds of injuries and half of fire-related fa-
talities are preventable if individuals evacuate immediately rather
than prioritizing other activities (e.g., gather belongings) [4e7].
Existing fire evacuation literature [5,8e11] predominately focuses
on evacuation modeling (e.g., occupant movement patterns, sta-
tistical predictions of engineering fire control); however, these
studies do not provide insights into the beliefs that inform em-
ployees’ decision-making to evacuate immediately in occupational
settings. Because of this dearth of literature, theory-based research
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is needed to understand employees’ beliefs into immediately
evacuating when they hear a fire alarm at work.

The Reasoned Action Approach (RAA) can reveal the beliefs
underlying people’s decisions. Meta-analyses demonstrated the
RAA successfully explains intention for many different health be-
haviors [12,13]. Furthermore, meta-analyses show that in-
terventions using constructs in the RAA effectively change behavior
[14]. According to the RAA, intention is the most proximal deter-
minant of behavior [15]. Intention is determined by three global
constructs: attitude toward the act (AA), perceived norm (PN), and
perceived behavioral control (PBC). These global constructs are, in
turn, seen as arising from three sets of underlying beliefs: perceived
advantages and disadvantages of behavioral performance underly
AA; beliefs about people who might approve or disapprove of the
behavior underly PN; beliefs about the circumstances that might
facilitate or hinder behavior underly PBC.

In a prior analysis, we examined how AA, PN, and PBC predicted
the intention of a sample of university employees in the U.S. to
evacuate immediately during a fire alarm at work, and we found
that 59.8% of the variation in intention was predicted by RAA’s
three global constructs [16]. Given the success of the RAA pre-
dicting intention among university employees to evacuate during a
fire alarm at work, the next step in applying the theory is to identify
the beliefs underlying AA, PN, and PBC via a salient belief elicitation
(SBE). A SBE is a method where people can disclose their top-of-
the-mind consequences (perceived advantages/disadvantages of
doing a behavior), referents (perceived approvers/disapprovers of
them doing that behavior), and circumstances (perceived facilita-
tors/barriers of them doing that behavior) either through an open-
ended survey response or through an interview guide question.
This current study is an RAA SBE to identify the university em-
ployees’ beliefs about their perceived consequences, referents, and
circumstances of them leaving the office building immediately the
next time they hear a fire alarm at work. To the authors’ knowledge,
the present study is the first one to use a theory-based approach to
examine belief factors associated with fire evacuation among in-
dividuals in a work setting.

2. Methods

2.1. Recruitment

Current employees at a large public Midwestern university in
the U.S. were asked to complete an online survey administered
through Qualtrics (�2020) in February 2020 (see Supplement).
University employees were recruited through convenience and
referral sampling. Participants were aged 18þ, were current full- or
part-time faculty (those providing education, e.g., professors, lec-
turers, researchers) and staff (administrative and support functions,
e.g., assistant, registrar) employees, and had internet access. This
study was approved by the Indiana University Institutional Review
Board (Protocol #1911129390).

2.2. Measures

2.2.1. Demographic and background characteristics
Participants reported their age, gender, race/ethnicity, education

level, and employment status. Details on sample size calculation
and recruitment strategy are described elsewhere [16]. Four vari-
ables found in the literature to be associated with evacuation were
included as background characteristics [17e22]. Past behavior was
measuredwith one item about behavior during the last fire alarm at
work, “During the last fire alarm at work .” (0 ¼ ignored alarm;
1 ¼ evacuated eventually, 2 ¼ evacuated immediately). Past experi-
ence with building fireswasmeasured with the item, “Have you ever
been in a building when it or something in the building caught
fire?” (0 ¼ no, 1 ¼ yes). Perceived risk of an office building fire was
measured with the item, “There is a risk for fires in my office
building” (1 ¼ not very probable, 5 ¼ very probable). Self-reported
knowledge of evacuation policies and procedureswas measured with
six statements (1 ¼ definitely not, 5 ¼ definitely yes). Self-reported
knowledge was calculated by averaging the six items, with a
higher value indicating higher knowledge.

2.2.2. Intention
Intention was measured by averaging three items. One item

(“My leaving my office building immediately the next time I hear a
fire alarm at work”) used a 7-point likelihood scale (1 ¼ very un-
likely, 7 ¼ very likely). Two items (“I will leave the office building
immediately the next time I hear a fire alarm at work “and “I plan to
leave the office building immediately the next time I hear a fire
alarm at work”) used a 7-point agreement scale (1 ¼ strongly
disagree, 7 ¼ strongly agree). A higher value indicates higher
intention.

2.2.3. RAA beliefs
Perceived consequences were elicited with two open-ended

questions: “Name one advantage or good thing that might
happen if you immediately leave the office building the next time
you hear a fire alarm at work” and “Name one disadvantage or bad
thing .” Perceived referents were elicited with two open-ended
questions: “Name one type of person or group who would
approve of you leaving the office building immediately the next
time you hear a fire alarm at work” and “Name one type of person
or group who would disapprove .” Perceived circumstances were
elicited with two-open-ended questions: “Name one thing that
would make it easier for you to leave the office building imme-
diately the next time you hear a fire alarm at work,” and “Name
one thing that would make it harder .”. Internal reliability con-
sistency and validity of the measures are also described elsewhere
[16].

2.3. Analysis

For this exploratory mixed-method study, we conducted two
separate analyses, each with its own analytical samples from the
540 employees (of approximately 10,000) who completed the
survey. All analyses were conducted using SPSS v27 (IBM Corp,
2021). We conducted a descriptive analysis of the ten demographic
and background variables, as well as conducted a Pearson corre-
lation coefficient with intention. The analytical sample consisted of
498 participants who provided complete data for these variables.

2.3.1. Salient belief analysis
We conducted an inductive content analysis of the responses to

the six open-ended questions to identify beliefs about leaving
during a fire alarm [23,24]. The analytical sample consisted of 503
participants who answered all six questions. First, we exported
responses into Excel. Second, we read responses to gain familiarity
with the data. Third, we created a codebook and coded specific
beliefs. Fourth, we assessed interrater reliability with a random 25%
of responses per question. The kappa statistic revealed strong
agreement: advantages (0.88), disadvantages (0.92), approvers
(0.95), disapprovers (0.97), facilitators (0.94), and barriers (0.95)
[25]. Fifth, we combined specific beliefs to form salient beliefs
through a frequency analysis (beliefs with similar content area).
Responses were coded 1 (mentioning belief) and 0 (not mentioning
belief). To suggest which of these might be operating as de-
terminants of intention, we calculated the correlation of each with
intention.



Table 2
Perceived consequences of leaving my office building immediately the next time I
hear a fire alarm at work

Advantage
My leaving the office building immediately the
next time I hear a fire alarm at work .

N % r with
intention

Might keep me safe 161 32.0 0.041

Might protect me from injury and death 174 34.6 0.014

Might protect others from injury and death 24 4.8 �0.034

Might lead to setting a good example for others 42 8.3 �0.041

Might help 1st responders 29 5.8 0.02

Might help me to be prepared for a real fire 39 7.8 �0.003

Might lead to other benefits 47 9.3 �0.032

None 2 0.40 d

Disadvantage
My leaving the office building immediately the

next time I hear a fire alarm at work .

N % r with
Intention

Might get me injured or killed 48 9.5 0.005

Might get others injured or killed 22 4.4 �0.207***

Might get exposed to bad weather outside 95 18.9 0.058

Might not have my personal belongings 84 16.7 0.100*

Might negatively impact my work 195 38.8 �0.034

Might be a false alarm 10 2.0 �0.085*

None 60 11.9 d
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3. Results

3.1. Demographic and background characteristics

Most participants were 30e49 years old (50.8%), female (66.1%),
White (89.2%), and had graduate degrees (53.2%). Most were full-
time employees (96.6%) and staff (74.9%). Compared to faculty,
staff had a higher intention to leave the office building immediately
the next time they heard a fire alarm at work (r ¼ 0.125, p ¼ 0.005)
(Table 1). The mean of 1.49 for past behavior suggests most people
left the building the last time they heard a fire alarm (90.9%).
However, many did not leave immediately (46.8%) and instead took
time to gather their belongings or investigate. Regarding past
experience with fires, 33% of participants had previously been in a
building when it or something in the building caught on fire. The
average perceived risk of being in a fire was 3.07 (neither), with
36.1% of participants reporting that the risk for fires in their office
building was not very probable or not probable. Participants
described their self-reported knowledge of evacuation policies and
procedures as high (M ¼ 4.03, SD ¼ 0.79). Those who had left
during the last alarm (r ¼ 0.542, p < 0.001), those who had past
experience with fires (r ¼ 0.110, p ¼ 0.013), and those with higher
self-reported knowledge (r ¼ 0.184, p < 0.001) had higher evacu-
ation intention.
*p < 0.05, **p < 0.01, ***p < 0.001.
3.2. Perceived consequences

Table 2 presents the perceived consequences. Participants
perceived that leaving the office building immediately the next
time they hear a fire alarm at work protects them. About a third
(34.6%) mentioned that leaving the office building immediately
the next time they hear a fire alarm at work “might protect me
from injury and death.” This includes responses such as protection
Table 1
Demographic and background characteristics (N ¼ 498)

Demographic characteristics N % r with
intention

Age 0.060
18e29 65 13.1
30e39 145 29.1
40e49 108 21.7
50e59 114 22.9
60e64 41 8.2
65 and above 25 5.0

Gender 0.081
Male 169 33.9
Female 329 66.1

Race/Ethnicity �0.004
White/Caucasian 444 89.2
Non-White/Caucasian 54 10.8

Education �0.070
Less than a bachelor’s degree 86 17.3
Bachelor’s degree 147 29.5
Graduate degree 265 53.2

Employee status 0.033
Full-time 481 96.6
Part-time 17 3.4

Staff 0.125**
No, I am faculty 125 25.1
Yes, I am staff 373 74.9

Background characteristics Mean Standard
deviation

r with
intention

Past behavior (last alarm) 1.49 0.57 0.542***

Past experience with fires 0.33 0.47 0.110*

Perceived risk of being in a fire 3.07 1.19 �0.010

Self-reported knowledge of
evacuation policies and procedures

4.03 0.79 0.184***

*p < 0.05, **p < 0.01, ***p < 0.001.
from death, injury, or smoke inhalation. Additionally, 32.0% indi-
cated that leaving “might keep me safe.” Few (4.8%) mentioned
that evacuating “might protect others from injury and death.”
Participants (7.8%) reported that evacuating immediately might
help them “to be prepared for a real fire.” Participants mentioned
that leaving immediately “might set a good example for others”
(8.4%). Participants perceived other health benefits beyond mor-
tality of self and others. For example, they might get fresh air, get a
break, or chat with coworkers outside (9.3%). None of the
perceived advantages had a statistically significant relationship
with intention.

Regarding disadvantages, approximately one-third of partici-
pants (38.8%) mentioned that evacuating “might negatively impact
their work.” This included responses such as their work might be
interrupted or they might have to redo work. Participants reported
that they “might not have their personal belongings,” such as their
personal belongings might get left behind, stolen, or burnt (16.7%).
Nearly 20% of participants noted that they “might get exposed to
bad weather outside” if they leave during a fire alarm. Some par-
ticipants perceived that the alarm “might be a drill or an alarm
induced by smoke” (2.0%) (e.g., electrical sparks). Two disadvan-
tages were negatively associated with intention. Participants who
mentioned “might get others injured or killed” (r ¼ �0.207,
p < 0.001) and that the alarm “might be a false alarm” (r ¼ �0.085,
p ¼ 0.028) had a lower intention than those who did not mention
these disadvantages.

3.3. Perceived referents

Table 3 presents the social referents elicited when asked who
might approve and who might disapprove of the behavior. Super-
visors were by far the most frequently elicited approving referent
mentioned by almost half (43.9%), followed by coworkers (22.3%)
and safety/emergency personnel (20.3%). No one was the most
frequently disapproving referent (71.2%). Those who mentioned
supervisors (r ¼ 0.124, p ¼ 0.003) and coworkers (r ¼ 0.122,
p ¼ 0.003) had a higher intention to immediately evacuate that
those who did not mention these referents as approvers.



Table 3
Perceived referents of my leaving my office building immediately the next time I hear a fire alarm at work

. would approve of me
leaving the office building
immediately the next time I hear
a fire alarm at work

N % r with
intention

. would disapprove of me
leaving the office building
immediately the next time
I hear the fire alarm at work

N % r with intention

Supervisors 221 43.9 0.124** Supervisors 7 1.4 0.005

Coworkers 112 22.3 0.122** Coworkers 46 9.1 0.01

Safety/emergency personnel 102 20.3 �0.023 Safety/emergency personnel 6 1.2 �0.089*

Students, patients, and clients 9 1.8 �0.073* Students, patients, and clients 37 7.4 �0.02

Family and friends 64 12.7 �0.037 Family and friends 3 0.6 �0.101*

No one 7 1.4 d No one 358 71.2 d

*p < 0.05, **p < 0.01, ***p < 0.001.
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3.4. Perceived circumstances

Table 4 presents the perceived circumstances and we highlight
here the five most frequent circumstances. First, participants
mentioned working might be a perceived circumstance, with 23.1%
mentioning “them working” as a barrier and 5.2% mentioning
“them not working” as a facilitator. Second, participants reported
that access to exits could be a perceived circumstance, as “not
having access to exists, stairs, and other means of egress” is a
perceived barrier (16.1%), while access is a perceived facilitator
(10.9%). Participants noted the perception of what others are doing
was a perceived circumstance, with “not having everyone leave
immediately” was a perceived barrier (12.1%), while “having
everyone leave immediately” was a perceived facilitator (8.5%).
Fourth, weather might be an important circumstance, as having
“bad weather” would make it harder to immediately evacuate
(11.1%) but “good weather” would make it easier. Finally, partici-
pants mentioned that knowing the nature of the alarm as a
circumstance, as knowing if the alarm is real might make it easier
for them to evacuate immediately (14.9%), while knowing if the
alarm is a drill might make it harder (6.2%). The circumstances of
access, alarm frequency, and knowing the nature of the alarm have
statistically significant relationships with intention.
4. Discussion

The first purpose of this exploratory, descriptive mixed-method
study was to describe the salient beliefs underlying the intention of
university employees to leave immediately the next time they hear a
fire alarm at work. Bivariate analyses identified that two perceived
Table 4
Perceived circumstances of leaving my office building immediately the next time I hear

. would make it easier for me
to leave the office building
immediately the next time
I hear a fire alarm at work

N % r with
intention

Not working 26 5.2 0.059 W

Having access to exits, stairs, and
other means of egress

55 10.9 0.148*** N

Having everyone leave immediately and without help 43 8.5 �0.027 N

Having good weather 29 5.8 �0.005 H

Knowing if the alarm is real 75 14.9 �0.227*** K

Having my personal belongings near me 41 8.2 0.031 N

d d d d H

Having fewer drills 9 1.8 �0.193*** H

Knowing what to do and someone
telling you what to do

75 14.9 �0.007 N

Having a loud and distinct alarm sound for fire 20 4.0 0.023 N

None 138 27.4 d N

*p < 0.05, **p < 0.01, ***p < 0.001.
disadvantages, four perceived referents, and three perceived cir-
cumstances had statistically significant relationships with intention.
Fig. 1 visually presents the results to illustrate how the RAA can be
applied to suggest practical occupational health implications.
4.1. Norms

Themain finding of this research is the importance of normative
factors (PN, social norms, referents, etc.) as potential determinants
of intention. As described in detail in our earlier paper, PN made
statistically significant independent contributions to intention,
suggesting that normative factors further our theoretical under-
standing of occupational fire safety behaviors [16]. Prior studies
[12,13] have noted that norms are a key determinant in under-
standing and changing behavior, especially with family/friends for
home-based behaviors and with coworkers/supervisors for
occupational-based behaviors. In the elicitation analyses, we
identified the specific referents and found statistically significant
referents were social groups in the workplace.

Practical implications of these findings suggest interventions
should address PN and the workplace safety culture. Communica-
tion campaigns could remind employees that supervisors, co-
workers, and safety/emergency personnel approve of them leaving
immediately. In addition to communication campaigns, feedback
after an alarm and with approval from these significant referents
could help facilitate evacuation. Communication campaigns could
also let employees know what their peers and other employees are
doing [26]. Existing occupational health literature demonstrates
that normative-related interventions have successfully increased
proactive safety practices among transportation employees [27]
a fire alarm at work

. would make it harder for me
to leave the office building
immediately the next time
I hear a fire alarm at work

N % r with
intention

orking 116 23.1 �0.011

ot having access to exits, stairs, and
other means of egress

81 16.1 0.136***

ot having everyone leave immediately and with help 61 12.1 �0.034

aving bad weather 56 11.1 �0.046

nowing if the alarm is a drill 31 6.2 �0.082*

ot having my personal belongings near me 31 6.2 0.063

aving mobility challenges 30 6.0 0.058

aving more drills 23 4.6 �0.174***

ot knowing what to do and someone not
telling you what to do

18 3.6 �0.006

ot having a loud and distinct alarm sound for fire 14 2.8 0.057

one 45 8.9 d



Distal Upstream Factors Proximal Factors – Beliefs and perceptions (things in people’s heads) 

Individual Employee Factors
Demographics

Age
Gender

Race/ethnicity 
Education

Identify as staff
Employment status

Other characteristics
Past behavior

Past experience with fires
Perceived risk

Knowledge of policies/procedures 

Illustrative Environmental Factors (not assessed) 
Policy Features

Frequency of required drills
Evacuation enforcement 

Physical Environmental
Clearly marked exits

Talking alarm
Frequency of smoke producing incidents 

Organizational Environment
Safety culture
Safety climate

Leadership style 

Interpersonal Factors 
Percent who leave

Herd behavior
Communication 

Beliefs about Outcomes
Advantages

Might keep me safe
Might protect me from injuries

Might protect others from injuries
Might set a good example
Might help first responders

Might prepare me for real fire

Disadvantages
Might get me injured or killed

Might get others injured or killed
Might me expose me to bad weather

Might not have my belongings
Might negatively impact my work

Might be false alarm

Beliefs about Social Referents
Supervisors
Coworkers

Safety/emergency personnel
Students, patients, others I serve

Family and friends 

Beliefs about Circumstances (as Facilitators)
Having access to exits, stairs, other means of egress

Having good weather
Having fewer drills

Knowing if it’s real or a drill
Having a loud and distinct alarm

Having my personal belongings near me
Not working

Having everyone leave immediately without help 
Knowing what to do/having someone tell me what to do 

Instrumental Attitude 
Useful/useless

B=.272

Experiential Attitude
Awful/Nice

Injunctive Norm
Think others think I should

B=.210

Descriptive Norm 
Think others like me will

B=.347

Perceived Autonomy
Up to me

Perceived Capacity 
Confident I can 

B=.178

Intend to Leave 
Immediately Behavior

Fig. 1. Applying the Reasoned Action Approach: Understanding how university employees decide whether to leave their office immediately when they hear an alarm*

*Bolded items significantly related to intention [16].
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and discouraged workplace drinking [28]. Future research is
needed to examine further the normative factors of employees’
evacuating immediately during a fire alarm and evaluate the
effectiveness of normative-based fire safety interventions.

4.2. Risk perception

The second main finding from this research involves the
perception that the alarm might not be a real fire. Indeed, the na-
ture and frequency of fire alarms are a key circumstance and the
belief that the alarm is a “false alarm” is a key perceived disad-
vantage associated with intention. A reason why none of the
perceived advantages were correlated with intention might be
because employees believed that fire alarms at the workplace are
drills, so there are no advantages to leaving or were they in any
“risk” or “danger.” Literature supports that low risk perception is a
key determinant in fire safety behavior, as people generally have
low risk perceptions of building fires and tend to underestimate the
rate of smoke and fire spread [18,29].

In our discussion with a university safety professional (J. Sum-
merlot, personal communication, February 3, 2022), it was dis-
closed that the university holds only one unannounced drill a year
as required by the public safety office, most alarmswere considered
as “smoke-producing incidents” that correctly trigger the alarm but
do not result in flames, and the university rarely lets employees
know why an alarm sounded. Employees may not see a fire thus
conclude that the alarms are drills. These findings suggest safety
professionals should communicate more clearly about alarms
versus drills. As a proactive intervention and practical implication,
universities can install “talking alarms” that clearly state what the
alarm means. Several studies have found voice command alarms
were effective at getting sleeping children to evacuate [30e32].

In terms of communication and education, safety professionals
could communicate more clearly what happenedwith each specific
event. For emergency response activities, such as fire evacuation,
extensive literature supports that after action reports and imme-
diate communication on the response’s strengths and weaknesses
improve future responses (e.g., time saved). Finally, it might be
useful to develop more detailed terminology (e.g., smoking-
producing incident), educate employees about the terms, and
train people to evacuate under these circumstances [33e35].

4.3. Self-efficacy and environmental facilitators

The thirdmajor finding concerns the accessibility of evacuating. In
this study,we foundthat thosewhomentioned “havingaccess toexits”
have more positive intentions. These findings are consistent with the
statistically significant weight for PBC (self-efficacy) in our prior study
[16]. Practically, self-efficacy can be improved two ways. First, one
couldworktochange theenvironment toensureemployeeshaveways
to exit their buildings and that these exits are clearly marked. Second,
one could build skills atfinding and using exits to leave. Training, role-
playing, and skill-building are tools regularly used in occupational
settings to bolster employee PBC and self-efficacy [36e40].

4.4. Limitations

The weak measure of beliefs (% mentioning) means the findings
can only suggest associations with intention. Furthermore, causa-
tion cannot be examined. The study examined association with
intention and not actual behavior. Analyzing open-ended re-
sponses, participants wrote beliefs regarding hearing an alarm for a
real fire and hearing an alarm for a drill. Although a fire alarm sound
may be the same regardless of the cause, the context of these causes
is different and people might have different beliefs accordingly
[15,41]. Participants sometimes wrote vague responses that might
be challenging to interpret, such as “safety” for an advantage; we
could not probe to provide richer data on meaning.

4.5. Conclusion

With theory- and behavioral-based studies largely missing in
fire safety research, this paper illustrates how the RAA can be used
to understand what employees think and believe about workplace
fire safety policies. Our belief elicitation found that norms, risk
perception, and self-efficacy might be key determinants in
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understanding and changing the fire evacuation behaviors of em-
ployees. Results can inform the development of occupational health
interventions designed to encourage employees evacuate imme-
diately during a fire alarm. Future behavior-based research and
intervention development/testing are necessary to improve em-
ployees’ fire evacuation practices.
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