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Individuals’ Religiosity and Emotional Coping in Response to Disasters

Providing information to help individuals cope physically and psychologically with a disaster is critical in
crisis communication. However, how individuals cope is relatively understudied. In particular,
researchers"have examined how people emotionally cope during different types of crises, but notin a
natural disaster'context and not religiosity. Yet, religiosity can be important during disasters, given that
about 89% of adults in the United States believe in God (Pew Research Center, 2014). Through ten focus
groups (N = 77) and a survey (N = 1,484), this study examines how residents of the Southeast U.S. cope
in response to tornadoes. Findings indicate that participants experience anxiety and fear during a
tornado,but-fear-and hope trigger physical action taking (e.g., sheltering in place or collecting supplies).
Prayer during a tornado does not significantly predict action taking. Religiosity significantly predicts

physical action'taking.

Keywords: crisis; disaster; risk; emotions; religiosity

Individuals’ Religiosity and Emotional Coping in Response to Disasters

During disasters, organizations can help individuals physically and psychologically cope through
effective crisis communication (Coombs, 2016; Holladay, 2009; Sturges, 1994). Recent studies published
at the Journal of Contingencies and Crisis Management also examined crisis communication during
disasters (Bakker, van Bommel, Kersthold, & Giebels, 2018; van Dijl, Zebel, & Gutteling, 2018). Yet,

disaster research has focused on “prevention and control through modification of the human habitat”
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rather than “human adaption” to risks like tornadoes (Islam, 2012, pp. 209-210). One form of human
adaption is the coping strategies that individuals use during disasters. Researchers have started to focus
on individuals’ cognitive and affective coping during different types of events, including product recalls
(Choi & Lin, 2009), workplace violence and product tampering (Coombs & Holladay, 2005), terrorist
attacks (Jin, Fraustino, & Liu, 2016), and pandemics (Kim & Niederdeppe, 2013). However, research on
the coping process people go through in response to organizational communication during natural
disastersiis lacking: Given that more than 300 disasters triggered by natural hazards occur every year,
more researchiissneeded on how people’s coping affects their responses to these disasters (Guha-Sapir,

Hoyois, Wallemacq, & Below, 2017).

Reséarchers also have neglected another component of crisis coping: religiosity. Relying on
religiosity, or a devotion to religion, is the most commonly reported coping strategy used by individuals
in the U.S. (Pargament, 1997), even in crisis contexts, such as terrorist attacks (Schuster et al., 2001).
Research sofarhas found that religiosity is related to mental health, acceptance, hope, life satisfaction,
stress-relatedigrowth, and posttraumatic growth (Ano & Vasconcelles, 2005; Hackney & Sanders, 2003;
Helgeson, Réynolds, & Tomich, 2006; Prati & Pietrantoni, 2009). Research also found that different
religions providedifferent narrative frameworks to interpret, prepare for, and respond to disasters
(McGeehan'&Baker, 2017). Still, only a few prior studies examined how religiosity affects how people
respond tosdisasters (e.g., Adams, Anderson, Turner, & Armstrong, 2011; Lachlan & Spence, 2011). None
of these prior studies examined how individuals’ religiosity affects their responses to governments’
threat messages distributed during disasters, such as tornado watches and warnings. Prior research also
has not simultaneously examined religiosity and emotional coping, which may better explain how
people respond.to disaster information than studying emotional coping alone. As prior research found,
religious rituals like candle lighting can help people emotionally heal and recover from disasters
(Danbolt & Stifoss-Hanssen, 2011; Rezaeian, 2008). Additionally, religious leaders often provided
spiritual and emotional care in the aftermath of disasters (Entwistle, Moroney, & Aten, 2018). Religious
individuals make more attributions to God, prayer, faith, and worship to explain why people survive
tornadoes compared to agnostic individuals (Riggio et al., 2018). Still, it is unknown how religiosity and

emotional‘¢aping may affect how people respond government messages during disasters.

Accordingly, this study examines how emotions and religiosity affect how Southeast U.S.
residents respond to National Weather Service tornado messages through ten focus groups (N =77) and

a survey (N = 1,484). Findings extend the integrated crisis mapping (ICM) model (Jin et al., 2007) and the
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extended parallel process (EPPM) model (So, 2013; Witte, 1992). Ultimately, findings improve
understanding of how people respond to tornado disaster communication, which can improve tornado
message construction. Such improved message construction is especially important in the Southeast
U.S. where the most dangerous tornadoes occur in the U.S. when controlling for tornado frequency

(Ashley, 2007; NOAA, 2017).
Literature Review
Coping in Crisis:Contexts

In order to develop effective disaster messages, we need to better understand how individuals
cope in response to threats. Coping is how individuals combat or prevent stress (Ahmadi, 2006) and is a
constantly changing cognitive and behavioral process (Lazarus & Folkman, 1984). During stressful
situations, individuals use thoughts and actions to manage distress (emotion-focused coping), problems
causing distresss(problem-focused coping), and sustain positive well-being (meaning-focused coping)
(Folkman, 201:3)=:Specifically, problem-focused coping attempts to change the stressor by direct action
and occurs when'individuals appraise a situation as controllable (e.g., seeking information and advice,
negotiating, solving problems). Emotion-focused coping focuses on changing internal emotions rather
than on changing external situations that trigger emotional responses (e.g., distancing, humor, day
dreaming,.blaming others). Meaning-focused coping focuses on deeply held beliefs and values, including

religion, and reframing situations in positive ways.

Despite the importance of understanding a variety of coping strategies, studies on how
individuals cope with crises have focused on problem solving and emotions (e.g., Choi & Lin, 2009;
Coombs, 2007; Jin et al, 2007). In crises, individuals sometimes cannot solve problems with direct action,
such as eliminating their risk to tornadoes while living in the Southeast U.S. Furthermore, emotional
coping is netsthesonly coping strategy that individuals can employ. They can also employ religiosity, as

we further discuss below.
Emotions and Crisis Coping

Emotionsifunction as “the anchors of the publics’ interpretation” of crises (Jin, Pang, &
Cameron, 2012, p. 268). In crises, negative emotions have been the primary focus of coping research
(Choi & Lin, 2009; Coombs, 2007; Jin et al., 2007, Kim & Cameron, 2011; Kim & Niederdeppe, 2013). In

particular, the dominant crisis emotions model, the integrated crisis mapping (ICM) model,

This article is protected by copyright. All rights reserved



RELIGIOSITY AND EMOTIONAL COPING 4

comprehensively identifies negative emotions, including anger, fright, anxiety, and sadness, through
content analysis on media reports (Jin, Pang, & Cameron, 2007, 2012). The ICM model used Lazarus's
(1991) definition of emotions, which is “organized cognitive-motivational-relational configurations
whose status changes with changes in the person-environment relationship as this is perceived and
evaluated (appraisal)” (p. 38). Specifically, the ICM model maps primary and secondary emotions based
on different types of crises on two continua: individuals’ primary coping strategy (conative coping vs.
cognitivesfoecusedicoping) and level of organizational involvement (relevance between organizational
goal and the:crisissand organization’s appraisal of its crisis responsibility). For example, natural disasters
and accidents are located in the high engagement/cognitive coping quadrant, while terrorist attacks and
rumors are located in the low engagement/cognitive coping quadrant. Still, across all crisis types,
research on the ICM model found that individuals are more likely to use conative coping, such as taking
actions to address crises, than cognitive coping, which includes learning about what happened, making

sense, and changing crisis interpretations (Jin et al., 2012).”

According:to the ICM model, anxiety is the default emotion that individuals feel during all crises,
but the crisis type dictates what other emotions individuals experience, such as anger, fright, and
sadness (Jin et al; 2007, 2012). For example, research on the ICM model posited that preventable crises,
such as terrorist attacks, elicit anxiety, fight, and anger (Jin et al., 2012). After exposure to a hypothetical
terrorist attack, anger and anxiety predicted individuals’ intentions to seek information, but fear and
anxiety predicted individuals’ intentions to take government-recommended protective actions (e.g.,
evacuation)(Jin et al., 2016). Another study found that individuals most frequently displayed anger on
social mediagfollowed by fright, sadness, and anxiety in the context of a repeat school shooting

(Brummette &Sisco, 2015).

During natural disasters like tornadoes, the ICM model posits that the primary emotion is
sadness due tassuffering from irrevocable loss; the secondary emotion is fright due to facing an
uncertain and existential threat, despite “insufficient evidence” (Jin et al., 2012, p. 286; Lazarus, 1991).
Researchers'have noted that the ICM model has yet to test anxiety, sadness, and fright in a natural

disaster context (Jin et al., 2016), which we do perhaps for the first time in this study.

Another dominant approach to understanding emotions in risky situations is the extended
parallel process model (EPPM) (So, 2013; Witte, 1992; Witte & Allen, 2000). In EPPM research, message

recipients must feel susceptible to a severe threat for a message to be persuasive by inducing fear and
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anxiety. In other words, fear and anxiety motivate responses to risks (So, 2013; Witte, 1992). Moreover,
the risk message should also include adequate information on how to avoid the danger. Subsequently,
individuals should perceive high levels of self-efficacy so that they feel competent to perform the
recommended action. Individuals also should feel response efficacy so that they think the suggested
response will successfully control the risk. The EPPM has been applied in crisis research with a focus on
efficacy. For.example, in crisis situation, general self-efficacy predicts crisis efficacy, which in turn
predicts motivation to comply with instructing messages (Avery & Park, 2016). When individuals think
that the crisissscommunicator is similar to themselves and the emergency messages are sensitive to their
demographics, they perceive higher self-efficacy (Heath, Lee, & Ni, 2009). Still, there is a need for
additional EPPM.research in crisis communication, especially research on the emotions of fear and

anxiety (Coambs,2010), in a natural disaster context.

In addition to the dominant negative emotions of anxiety and fear, an increasing number of
researchers aresbeginning to identify positive emotions in individuals’ crisis coping. These positive
emotions include.gratitude (Fredrickson, Tugade, Waugh, & Larkin, 2003), hope (Fredrickson et al.,
2003; Jin, Park, & Len-Rios, 2010), relief (Choi & Lin, 2009; Liu & Kim, 2011), and sympathy (Coombs &
Holladay, 2005; Jeong, 2010; Kim & Niederdeppe, 2013). Positive emotions tend to broaden attention,
thinking, andsbehavioral responses (Fredrickson, 2001; Fredrickson & Joiner, 2002), increase supporting
behavior_(Jeong, 2010), and increase willingness to seek information (Kim & Niederdeppe, 2013).
Individuals may also experience positive emotions, such as hope, during disasters. Such positive
emotions can be related to EPPM’s self-efficacy and response efficacy and can motivate individuals to
respond to threatymessages during disasters (Chadwick, 2015; Underhill, 2012). Individuals may also
experience somerpositive emotions, such as gratitude and relief, for their survival after natural disasters,
and these positive emotions may influence their future disaster responses. For example, in climate
change and personal finance contexts, persuasion research found that hope appeals generate higher
interest and perceived message effectiveness (Chadwick, 2015), more hopeful thoughts, more accurate
recall, and more supportive thoughts about the hope appeal, compared to the fear appeal (Underhill,
2012). Still, suchspositive emotions have been less discussed in the ICM model and the EPPM research in

a disaster context.

Research on the EPPM and ICM models alluded that threat messages may induce negative
emotions (fear, anxiety, and sadness), which in turn may not motivate individuals to take protective

actions during disasters (Jin et al., 2016; So, 2013). Moreover, positive emotions such as hope can
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motivate individuals to take protective actions (Chadwick, 2015; Fredrickson et al., 2003; Kim &
Niederdeppe, 2013; Underhill, 2012). However, such negative and positive emotions have not
empirically been tested in a disaster context. More research also needs to examine whether individuals’
emotional coping affects their response to government recommendations, as one prior study found (Jin

et al., 2016). Therefore, this study addresses the following research questions and hypothesis:
RQT: How, ifat all, does a threat of experiencing a tornado evokes anxiety, fear, and sadness?
H1:Athreat of experiencing a tornado evokes anxiety (H1a), fear (H1b), and sadness (H1c).

RQ2: How do crisis emotions affect how people respond to government’s tornado threat

messages?
Religiosity and Crisis Coping

Religiositysmeans how important religion is for one or how religious one considers oneself
generally andiencompasses intellectual, ideological, ritualistic, experiential, and consequential
dimensions/{Glock, 1962; S. Huber & O. Huber, 2012). Relying on religiosity is the most commonly
reported coping'strategy used by individuals in the U.S. to respond to challenges (Pargament, 1997). For
example, 90%.0f individuals interviewed following the 9/11 terrorist attacks reported turning to religion
as a way of«coping (Schuster et al., 2001). Stronger faith, hope, and spirituality were inversely correlated
with depression and anxiety related to trauma from the terrorist attacks (Ai, Cascio, Satangelo, & Evans-
Campbell, 2005). Individuals who possess positive religious coping strategies are less disturbed by the
aftermath of«disasters and more resilient (O’Grady et al, 2018; Johnson, Aten, Madson, & Bennett, 2006;
Smith, Pargament, Brant, & Oliver, 2000). Of particular relevance to this study, past experimental
research using a fictional tornadoes vignette found that religious individuals make more attributions to
God, prayer, faith, and worship to explain why people survive tornadoes, compared to agnostic

individuals only when no one died (Riggio et al., 2018).

Research points to three key resources that religiosity provides for crisis survivors: openness to
religious growth, engagement in spiritual reflection, and involvement in a faith-based community
(Adams et al., 2024; Marks, Cherry, & Silva, 2009). For example, individuals displaced after Hurricane
Katrina found prayer allowed them to feel a greater connection to God and reduced their sense of
isolation (Spence, Lachlan, & Burke, 2007). In another study, religiosity influenced how Hurricane Katrina

survivors assigned meanings to the storm (Pecchioni, Edwards, & Grey, 2011). Furthermore, religiosity
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can buffer against post-traumatic stress disorder following natural disasters (McElroy-Heltzel et al.,

2018; Smith et al., 2000).

Religiosity also helps crisis responders cope. Reliance on a spiritual practice was the third most
commonly:cited:coping practice among New Orleans police officers responding to Hurricane Katrina
(Adams et al., 2011). Additionally, McGeehan and Baker (2017) examined four religions groups in
Hawaii, inclading the'Baha'i Faith, Buddhism, Church of Jesus Christ of Latter-day Saints (LDS), and the
United Methodist Church. They found that each religion’s narrative influences their group members to
differently interpret, prepare for, and respond to disasters. For example, the LDS community members
reported exceptionally greater levels of disaster preparedness than the other religious groups, in part
because they believe in the second coming of Christ during disasters. In comparison, Buddhist
community members were least prepared for disasters, in part because they believe in karma. Still, little
research has been'conducted on how religion influences responding to the threat messages during

crises.

Research so far alludes that religion may be positively associated with responding to a
government’s disaster messages. Some scholars found that religious priming may activate conformity to
a messagex(Saroglou, Corneille, & Van Cappellen, 2009; Van Cappellen, Cornielle, Cols, & Saroglou,
2011). Other scholars found that more religious individuals also are more effective in regulating their
emotionsandbehaviors than non-religious individuals (Carter, McCullough, & Carver, 2012; Koole,
McCullough, Kuhl, & Roelofsma, 2010). Specifically, one way that religious individuals regulate their
emotions is' by changing the meaning of emotion through cognitive reappraisal (Vishkin et al., 2016).
Additional research documents religious coping during disasters without linking religious coping to
government disaster messages (e.g., Adams et al., 2011; Aten, O’Grady, Milstein, Boan, & Schruba,

2014; Chester, Duncan, & Dibben, 2008). Therefore, this study examines:

RQ3: How, if at all, do people employ religiosity in response to government’s tornado threat

messages?

RQ4: How, if at all, does religiosity affect how people respond to the government’s tornado

threat messages?

Overview of the Studies
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To answer the hypothesis and research questions, researchers first conducted ten focus groups
with residents of the Southeastern United States (N = 77). Focus groups are ideal for exploring how and
why (if at all) people attend and respond to communication (Berg, 2009). They also are well suited for
understanding human behaviors surrounding topics for which minimal empirical knowledge exists (Lunt
& Livingstone, 1996). Indeed, the focus groups for this project revealed the importance of religiosity in
how Southeast U.S. residents respond to tornadoes; the study’s original design only included emotional
coping. Secondyassurvey of 1,484 Southeast U.S. residents was conducted, guided by the focus group
findings and-priorsresearch. Surveys are ideal in generating robust and generalizable conclusions from a

naturalisticsetting (Allen, Titsworth, & Hunt, 2009).
Study 1: Focus groups
Method

Procedures. The research team conducted focus groups in February 2016 in three cities in the
SoutheastermUnited States: Tuscaloosa, AL, Winston-Salem, NC, and Lexington, KY. These locations
represented highrisk (Tuscaloosa), moderate risk (Lexington), and low risk (Winston-Salem) for EF3 or
stronger tornados (FEMA, 2011). Focus group moderators were the research team members and the
moderators'fellowed a focus group script approved by the Institutional Review Board (IRB). The 30 focus
group questions focused on understanding how people in the Southeast U.S. understand, process, and
respond to tornado threat messages. Sample questions from the focus group script are: (1) “Once
you’ve received a tornado warning, what do you typically do? Why?;” (2) “Tornado warnings typically
tell you to take'shelter immediately. How do you decide whether to follow this recommended action?

Why?;” and'(3),“How do you feel when you receive a tornado warning? Why?”

Each.focus group lasted about two hours and all focus group sessions were transcribed verbatim
from videesandsaudio recordings. While transcription was undertaken, the research team discussed
initial themes based on their moderation, observation, and review of notes they took during the focus

groups.

Analysis. During these discussions, the team created a running list of codes, such as prayer
during a tornado. This early, team-based analysis enhanced subsequent formal qualitative data analysis
by ensuring common understanding of findings and generating codes to be used in formal analysis

(Guest & MacQueen, 2008). For the formal analysis, researchers entered the transcripts into the
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qualitative analysis program NVivo 12, which allows for systematic coding and data visualization among

multiple coders.

While in NVivo, research team members used the coding techniques recommended by Corbin
and Strauss (2014) to code the focus group transcripts line by line (e.g., using the participants’ own
words to identify themes and constantly looking for data that might contradict emergent themes). Using
codes developed atteam meetings and additional codes that emerged during data analysis, team
members independently coded the data in NVivo. Coding was conducted deductively to reflect previous
literature, such as coding for the emotions identified in prior research. Coding also was conducted
inductively to.allow researchers to reflect participants’ lived experiences independent of prior research,
such as coding for religious coping behavior in the form of prayer. The team worked together to draw
conclusions from conceptually clustered findings (Miles, Huberman, & Saldafia, 2013). To help in
drawing conclusions, the team used NVivo 12 to display all instances of coding throughout the dataset.
The team then:collapsed some codes when there was redundancy in two separate codes (e.g., fear and
fright). The teamsalso used NVivo to reassign some coding when there was disagreement over coding
(e.g., when team members disagreed on whether a focus group quote represented a specific emotion).
Once consensusWas achieved on coding, the team assigned themes from the coded data and drew

conclusionsfrem these themes, as presented later in this paper.

Participants. We conducted 10 focus groups with 77 individuals (See Table 1). Participants were
recruited with the assistance of a third-party vendor in each of the local markets. The selection criteria
were designed to create focus groups to be as representative as possible of the U.S. Census
demographics in each area by race, age, and education. Approximately 52.9% (n = 37) of the participants
were male, while 47.1% (n = 33) were female, with seven participants who opted to not report their
demographies. Participants predominantly reported their race/ethnicity as Caucasian (75.7%) or African
American(20%)=The mean participant age was 44.49, with the minimum age of 18 and the maximum
age of 76 (SD'=14.63). Across three cities in the Southeastern U.S., 65% of participants experienced
tornadoes (n'=50), 6% were exposed to tornado watches, warnings, aftermath, but not actual tornadoes
(n =5), and27% did not experienced tornadoes (n = 21). Each city showed varying degree of tornado

experience. For more information, please find Table 1 below.
[Insert Table 1 about here]

Results
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Emotional coping and tornadoes: Anxiety, fright, and sadness (RQ1). RQ1 asked about how, if
at all, a threat of experiencing a tornado evokes anxiety, fear, and sadness. Focus group analysis
revealed that participants experience anxiety and fright in response to a tornado and to a lesser extent
experience sadness for loss after tornadoes. Focus groups do not confirm or disconfirm hypotheses, yet
help us explore.and better understand phenomena. Quantitative research then can test hypotheses,

including this study’s survey.

Participants shared feeling anxiety about tornados. For example, one participant noted: “Anxiety
for me. Gotta,take care of the kids, gotta. .. what else can | do, what other things can | do to make sure
they’re ok?"?Another participant mentioned: “Anxiety. . . Could | have been prepared?” A third
participant stated:\“l cannot sleep. Living through the one I was in, | cannot rest. . . | can’t. So, | am up.

And I've got all kinds of energy [during a tornado].”

Participants also discussed their fright and fear of tornados. For example, one participant said:
“One had come this close to our house; it just barely touched the gutters and that was close enough.
(nods in agreement from all). It’s scary.” Another participant noted: “It’s basically just like this bulldozer.
(nods and agreement from others). And so the intensity and the quickness that it, you know, | was

definitely:scaredwof tornadoes.”

Sadnéss was not a major emotion that participants experienced for tornado threat messages,
but some participants expressed sadness for losses after tornadoes occurred and sadness for not
helping others out more during tornadoes. For example, one participant recalled after a tornado: “You
know, then hearing, you know someone, so and so passed away, and people don’t have homes.”
Another shared: “it [was] just. . . rough. | saw people walking with babies in their arms. . . | should have
just been bringing people into my home because my house was untouched. You know? And | didn’t do

that. And | feel bad cause there were a lot of people together just misplaced.”

Religion and tornadoes (RQ3). RQ3 asked how, if at all, people employ religion in response to
tornado. Focus group participants used religious expressions when discussing tornados. For example,
one participant mentioned: “I have a direct line to the great Lord because it was coming my way and it

went a quarter mile to the right of my house.” Another said:
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When | was younger and | did not take tornadoes seriously at all not one bit, then lost my home
to one then after that, thank you (hands in prayer form, looks up), | can’t tell you why we left

that day.

Participants further implied that tornadoes and their consequence were “acts of God.” For
example, one participant noted: “It’s weather, it’s an act of God, that’s what happens, you know they're
just gonna do whatthey want to do period. Really, nobody knows.” Another said: “From my past
experiencejthey could pop up from anywhere. | mean you’re from Oklahoma, you should know. You

don’t know. They.know. You're playing God at that point. But you can’t do it.”

Acts of God also implied that participants think sometimes that God shows mercy by not making
tornadoes approach vulnerable populations. For example, one participant noted, “Sometimes you think
God has this'thing about going around schools when there’s school kids there or when that one was

coming towards'the hospital and it kinda made a little turn.”

Focus:greup participants “pray” or “engage in prayer” as a reaction to tornadoes. Focus group
participantsfindicated that to “pray” or to “engage in prayer” is a common reaction for some to
tornadoes inthe'Southeastern U.S. For example, one participant said: “We all come together in the
bathroom, like.l said | was coming up under the house, but we always pray. Calling lord name of Jesus all
the time when the weather is bad, you know. And that’s how we do it.” Another said: “Aw, we was in a
tornado, in the church and we all got under the benches and prayed. It was awful it just came right over

to us.”

Some focus group participants discussed that praying has its own emotional utility including

comfort and the hope on which they can rely. As one participant commented:

Some people are religious. . . Some people have faith in God. . . They just pray and that’s what
gives them comfort. . . Maybe if they’re huddled up in their basement and they’re covering their
head and they got 4 or 5 kids beside ‘em. . .You’re down to the end of your rope, maybe a

prayer.would make you feel better.

Study 2: Survey
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Following up on the rich qualitative findings, we conducted survey research to further answer
our research questions and test the hypothesis. Survey research allows us to test to what extent findings

about religious and emotional coping generalize to the population of interest.
Method

Procedures. Guided by study 1 (the focus groups), the researchers designed study 2 (a survey).
As notedmabovepfocus groups revealed importance of religiosity in how Southeast U.S. residents respond
to tornadoes;ithesstudy’s original design only included emotional coping. Between July and August 2016,
1,495 resideénts in'the Southeast U.S. were surveyed by a large survey company (Qualtrics) based upon a
guota to obtain a representative sample of the region’s Census demographics. Participants were

compensated.for their time in accordance with IRB guidelines through the survey company.

The median time to complete the survey was 19.36 minutes (M = 35.52, SD = 237.95, Min =
4.57, Max =,53112:58). Responses under 30% of the median time were eliminated from the analysis, as
were responses:more than three standard deviations above the median to eliminate questionable data.
Responses over three standard deviations were cut for the same reason. After these data cleaning
procedures, 1,484 cases remained for analysis, with a mean completion time of 25.17 minutes (SD =

31.21, Median,= 19.35, Min = 5.88, Max = 564.47).

Participants. Of the survey sample, 68.1% identified as Caucasian, 23.4% as African American or
Black, 2.1% as Asian, 7.6% as Hispanic, with the rest choosing not to identify. Gender identification was
relatively balanced with 49.6% of participants identifying as male, 50.0% as female, and the remainder
choosing not to respond. Just over a third of all respondents had young dependents (children under the
age of 18) living with them (36.8%), with the majority of those participants having one or two kids in the
house (81.4%). Participants’ ages ranged from 18 to 89 with 44.89 being the average age (SD = 16.94,
Median =42):

Measures.

Tornado emotions. To explore positive and negative emotions, we used the modified
differential emotions scale (lzard, 1977) and asked the question “If you are in an area under a tornado
warning, how often do you feel about tornados?” on a 1-5 scale ranging from “never” to “most
of the time.” This scale covers the following emotions: anger, anxiety, apprehension, confusion,

contempt, disgust, embarrassment, fear, guilt, sadness, shame, surprise, sympathy, gratitude, hope,
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relief, uneasiness. Prior crisis communication studies also have employed this scale (Fredrickson et al.,
2003; Jin et al., 2010; Jin et al., 2016) or a similar question (Coombs & Holladay, 2005; Jeong, 2010; Kim
& Cameron, 2011).

Religiosity. We used the modified centrality of religiosity scale developed by Huber and Huber
and applieddn more than 100 studies in 25 countries (Huber & Huber, 2012). Religiosity is assessed by
measuring the'general intensities of five core dimensions of religiosity on a 1-5 scale ranging from
“never” to “always:” public practice, private practice, religious experience, ideology, and intellectual
dimensions. This,religiosity measure is a global measure independent of the research context, meaning
that the items.are' not specific to disasters. Cronbach’s a was very high (a = .893) and Principal
Component/Analysis (PCA) indicated a one-factor solution. A scale was created for religiosity by

averaging participants’ answers for the five religiosity dimensions.

Prayeriduring a tornado. To further explore the effects of religiosity specifically in a disaster
context, we included prayer as a separate measurement item of religious coping behavior. The study’s
focus groups found that prayer was an important response to tornado threat messages for some
participants. For the survey, we were interested in whether prayer during a tornado may impact taking
shelter andigathering supplies. We asked the following questions: “When you took action, what did you
do first?” and “When you took action, did you do anything else? (Choose all that apply),” and re-coded
the responsesforprayer to a dummy variable of whether the individual prayed during tornadoes with

“yes” and “no” options.

Threat'message received. To assess whether survey respondents received a tornado threat
message we asked participants to reflect on their prior experience with tornadoes through the following
guestion: “Did you receive a watch or warning about the tornado?” with options, such as “watch,”
“warning,” “both,” “I did not receive a message,” and “I do not recall.” This question is used to identify
those who received tornado threat messages. That way, the researcher can examine whether their
religiosity, prayer during a tornado, and emotional coping impacted their physical action taking (e.g.,
sheltering in place’or compiling supplies) for those who received the threat message. We define a
tornado threat message as a watch or a warning. Prior research found that members of the public often
cannot distinguish between watches and warnings, especially in communities outside of tornado alley in
the Midwest U.S. (Brotzge & Donner, 2013; Sherman-Morris, 2010). Therefore, we included tornado

watches and warnings in our study of tornado threat messages.
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Actions taken during tornadoes. To explore the effects of emotions and religiosity on a broad
range of actions, we included actions taken during tornadoes drawn from our focus group findings and
asked three questions. First, we asked: “Did you take action (have a physical response - like going to a
safe place in your home or collecting supplies) after receiving the message?” with options, such as “Yes,”

“No” or “l do_not recall.” Second, we asked: “When you took action, what did you do first?” with

” ” u

examples such as “sought shelter inside home,” “took protective action, like seeking shelter,” “went

” u ” u

outside to seesthesstorm,” “brought in the children,” “charged cell phone,” “gathered emergency
supplies,” and:“prayed.” Lastly, we asked: “When you took action, did you do anything else? (Choose all
that apply)? with the same options as previous question. Although participants could choose all other

actions, most participants chose only one other option.
Results

Emotional coping and tornadoes: Anxiety, fright, and sadness (H1). H1 predicted that a
tornado would induce anxiety (H1a), fear (H1b), and sadness (H1c). Survey results revealed that anxiety
(M =3.25,SD =1.27) and fear (M = 3.19, SD = 1.28) were the emotions over median on the 1-5 scale
(Mdn = 2.5), whilelsadness (M = 2.28, SD = 1.33) was below the median (See Table 2). Therefore, H1a

and H1b @ressupported, but Hlc is not supported.
[Insert Table 2 about here]

Emotions and protective action taking (RQ2). RQ2 asked how crisis emotions affect how people
respond to government’s tornado threat messages during a disaster. To answer this question,
hierarchical logistic regression analysis was conducted (See Table 3). Specifically, the independent
variables were the various emotions tested in this study. The dependent variable was whether
individuals teok physical action (e.g., taking shelter and gathering supplies). Control variables were
participants’;agesgender, race, income, the state where they live in the Southeast U.S., and whether
they have children. Although results showed that multicollinearity was not a concern, the emotion
variables were'standardized to clear potential issues of multicollinearity between the emotion variables
and otherwvariables. Results from the full regression model indicate that fear, Exp(B) = 1.413, p < .01, and
hope, Exp(B) = 1.255, p < .05, were significant predicting variables for taking physical action (e.g.,
collecting supplies or sheltering in place), controlling for demographics, Cox & Snell R = .204,

Nagelkerke’s R” = .276, %* = 196.494, p < .001 with df = 37.
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[Insert Table 3 about here]

Since only fear and hope were significant among various emotions tested with religiosity, the
researchers reduced the model (See Table 4). Results from the reduced model indicate that fear, Exp(B)
=1.393, px< .0015:and hope, Exp(B) = 1.307, p < .01 were significant predicting variables for taking
physical action (e.g., collecting supplies and sheltering in place), controlling for demographics, Cox &

Snell R? = .187, Nagelkerke’s R® = .255, y*> = 193.717, p < .001 with df = 21.
[Insert Table 4 about here]

Religion.and tornadoes (RQ3). RQ3 asked how, if at all, people employ religion in response to
tornado. Results revealed that praying is the third most common action that participants take in
response to a tornado. The most common action is “sought shelter inside home” (15.9%), followed by
“confirmed the storm through another source” (10.4%), “attempted to get to a shelter away from
home” (8.4%)pand “prayed” (8.4%) (See Table 5). It is important to note that most participants opted to
choose only-onesresponse in response to a tornado out of the sixteen responses developed from the

focus groups.
[Insert Table 5 about here]

Religiosity and tornado protective action (RQ4). RQ4 asked how, if at all, religiosity affects how
people respond to government’s tornado threat messages. To answer this question, hierarchical logistic
regression analysis was conducted (see Table 3). Specifically, the independent variables were religiosity
and prayer during,a tornado. Recall that religiosity is a global measure of spirituality independent of the
context whereassprayer during a tornado is an expression of religiosity specific to the disaster context.
The dependent variable was whether individuals took physical action like sheltering in place or gathering
supplies. Control variables were the individuals’ age, gender, race, their income, the state where they
live in the Southeast U.S., whether they have children, and emotions. Although results showed that
multicollinearity was not a concern, the religiosity variable was standardized to clear potential issues of
multicollinearitysbetween religiosity and the other variables. Results from the full regression model
indicate thatwreligiosity, Exp(B) = 1.429, p < .001, significantly predicted physical action taking, controlling
for demographics, Cox & Snell R* = .204, Nagelkerke’s R* = .276, y° = 196.494, p < .001 with df = 37.

Prayer during a tornado was not statistically significant in predicting physical action taking, p > .05.
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Again, since religiosity was one of few significant variables, the researchers reduced the model
(See Table 4). Results from the reduced regression model indicate that religiosity, Exp(B) = 1.419, p <
.001, significantly predicted physical action taking (e.g., sheltering in place and gathering supplies),
controlling for demographics, Cox & Snell R® = .187, Nagelkerke’s R* = .255, > = 193.717, p < .001 with df

= 21. Religiosity.showed higher regression coefficient than fear and hope.
Discussion and Conclusion

Thestworstudies’ findings add to our limited body of knowledge on the simultaneous roles of
religious and emotional coping during disasters. In doing so, the study provides implications for crisis

communicators.and emergency managers.
Findings Summary

This'study uncovered individuals’ emotional coping and the role of religiosity in how they
respond to threat messages during a tornado. For emotional coping, participants expressed anxiety and
fear strongly, and to a lesser extent sadness. Controlling for demographics, fear and hope significantly
predicted individuals’ protective behavior. When participants felt more fear and hope, they were more

likely to takesphysical protective actions such as sheltering in place and gathering supplies.

Religiosity helped participants interpret, understand, and respond to tornado threat messages.
Focus group participants shared that praying during a tornado provides comfort and hope and that
some participants often pray after taking other actions like sheltering in place. Religiosity also helped
focus group participants make sense of tornadoes after they occurred, in line with prior research on

hurricanes (Pegehioni et al., 2011).

In the survey, praying during a tornado was the third most common action that participants took
first in responsesto tornado threat messages. Controlling for demographics and emotions, religiosity
significantly predicted physical action taking like sheltering in pace and gathering supplies. Prayer during

a tornado was not a statistically significant factor for predicting physical action taking.
Emotionsand Action Taking

The study’s findings support the extended parallel process model’s (EPPM) proposition that fear
is the emotion that drives responses to risks (So, 2013; Witte, 1992; Witte & Allen, 2000). The study’s

findings also support the integrated crisis mapping (ICM) model’s proposition that anxiety is the default
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emotion in crises (Jin et al., 2007). The study’s findings further suggest that sadness comes in to play
after tornadoes, not during tornadoes. More specifically, results indicate that tornado threat message
recipients may feel the most sadness after tornadoes occur, rather than when they receive a threat
message. Focus group participants emphasized sadness for losses after tornadoes and for actions they
did not take. For the survey respondents, sadness was not a significant predictor of physical action
taking during tornadoes. It may be that the ICM model needs to be revised to consider how emotions
evolve throughoutia crisis, in line with health communication research on emotional flow (Nabi & Green,

2015).

The lICM.model predicts that for disasters the two dominant emotions are sadness and fright (Jin
et al., 2007): This study adds that anxiety remains an important emotion at least for tornadoes. This
study also adds that fear and hope appear to be the dominant emotions that predict protective
behaviors like sheltering in place and gathering supplies rather than sadness and anxiety, as theorized by

the ICM model:

These results partially support the EPPM’s proposition that anxiety and fear are the emotions
that drive responses to risks (So, 2013; Witte, 1992; Witte & Allen, 2000). One explanation for the
findings that:anxiety does not trigger physical action taking may be the short timeframe for the risk. On
average, there arelonly 13 minutes between when a tornado warning is issued and a tornado
touchdown(NOAA, n.d.). With such a short time frame to respond, individuals simply may not have time
to experience anxiety if they are focused on appropriate action taking like quickly gathering supplies and

sheltering in place.

Thefindings about hope may align with the EPPM’s proposition that higher self-efficacy and
response efficacy are needed than perceived threat to activate protective action taking. Prior research
found that hope and self-efficacy are positively correlated, but not identical in the case of general well-
being (Magaletta & Oliver, 1999). Studies also found that hope generated different results than fear
appeals in the case of climate change and financial security (Chadwick, 2015; Underhill, 2012). It is clear
from our findings'that emotions affect whether individuals take action during tornadoes. Only one found
prior studyfalso connected individuals’ emotional coping with their action taking during disasters (Jin et
al., 2016). Future research needs to unpack what other emotions might motivate individuals to take

protective actions in response to a variety of disasters.
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In terms of practical implications, the study’s findings indicate that simply providing the
recommended protective action of shelter in place may not sufficiently motivate people to take action,
depending upon their emotional responses. Tornado threat messages need to include content to that
invokes fear and hope to motivate people to respond to tornado messages, if future research supports
our findings. For example, threat messages can include maps and images to induce emotions, as
previous research/suggested (Liu et al., 2017). Also, messages of fear and hope could show what
happensito residents who do and do not heed government shelter in place warnings. These threat
messages cannalsosbe complimented with ongoing preparedness campaigns. Furthermore, post-tornado
crisis communication could address sadness from tornado losses through survivor testimonials, which
could motivate people to heed future tornado watches and warnings. Such testimonials could be
communicated via public service announcements, billboard advertisements, social media messages, or
even formal'memorials. For instance, the Oklahoma City National Memorial for the 1995 terrorist attack
provides opportunities for the public to learn about terrorism by sharing grief and sadness (Veil,

Sellnow, & Heald, 2011).
Religion, Religiosity, and Prayer during Disasters

Thesstudies’ results align with previous research that found religiosity is a coping strategy
utilized by individuals facing threats (Adams et al., 2011; Schuster et al., 2001) and that religiosity
positively correlates with psychological outcomes (Ano & Vasconcelles, 2005; Helgeson et al., 2006;
Kline, 2011; Prati & Pietrantoni, 2009). The studies’ results provide the case for a positive relationship
between religiosity and taking physical action during a disaster (e.g., sheltering in place and gathering
supplies). Yet, the positive relationship between religiosity and taking actions can be interpreted in
different ways. Religion may be positively associated with conformity, as religious priming may activate
conformity te.a message (Saroglou et al., 2009; Van Cappellen et al., 2011). More religious individuals
also are moreseffective than non-religious individuals in regulating their emotions and behaviors (Carter
et al., 2012; Koole et al., 2010) by changing the meaning of emotion through cognitive reappraisal
(Vishkin et al.,2016). Future research can examine how religiosity affects a variety of protective action

taking.

In terms of practical implications, understanding religiosity helps us better communicate about
tornadoes in the Southeast U.S. Effective communication starts from understanding individuals and their

cultures. The findings about religiosity point to the importance of emergency managers partnering with
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faith-based organizations to communicate about tornadoes across crisis phases. So far, only a few other
researchers have argued for these faith-based partnerships with specific recommendations, such as
asking survivors if they use prayer or bringing local clergy to aid in faith-based coping (e.g., Lachlan &
Spence, 2011; McGeehan & Baker, 2017; Spence et al., 2005, 2007). For tornado communication,
emergency managers could provide religious leaders with educational materials to share during worship
events. Emergency managers also could build relationships with faith-based nonprofits to promote
protective behaviors like purchasing NOAA weather radios. After tornadoes, first responders can invite
local religiousileaders to assist with faith-based coping, so that emergency managers can focus on other
areas of crisis recovery. Additional efforts could ensure that all communication about tornado threats
reaches faith-based media outlets. By tapping into religious leaders, crisis communicators can use their
social capital,.resources, and networks to share information and support, as previous research
suggested (e.g., McGeehan & Baker, 2017). Invoking religiosity may help individuals respond to tornado
threats, whichfuture research could test. However, the findings also indicate that non-religious
individuals may need additional assistance, given that they are less likely to respond to tornado threat
messages than religious people, and these individuals will be unlikely to respond to disaster messages

that invoke religiosity.

Interms of prayer during a tornado, we found that prayer was not a statistically significant
predictor.ofssheltering in place and gathering supplies. We return to the focus group findings to
interpret these findings: Participants shared that they pray during a tornado after taking other actions
like sheltering in place. Participants may have understood the prayer as formal behavior, not just
seeking spiritual'support in their minds. Also, individuals took only a few actions during tornadoes.
Again, although.prayer was the third most common response that participants took during tornadoes,
survey participants opted to choose only one or two responses out of the sixteen responses developed
from the focus groups. We may have generated different results if we had asked a separate question
about whether survey participants prayed or employed religious coping in other ways during tornadoes.
Additional research is needed to understand the role of prayer and other forms of religious coping, as
others have noted’(Lachlan & Spence, 2011). Such knowledge can help crisis communication
practitionersunderstand when religious-themed community events might improve disaster resilience

vs. potentially backfire.

Limitations
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This study is limited by multiple factors. First, the study only examined one type of religious
coping behavior, prayer during a tornado. Second, longitudinal survey research needs to examine how
individuals respond to threats like tornadoes over time. Third, the findings cannot be generalized to
other regions of the U.S., other countries, other religions, or other disaster types, which future research
can examine. Fifth, the study examined self-reported measures that can be affected from retrospective
bias, in particular.in crises (Fischhoff, Gonzalez, Small, & Lerner, 2005). Finally, the study only examined

coping duringrardisaster and future research can examine coping before and after disasters.
Conclusion

Improving tornado crisis communication in the Southeast U.S. is critical. Killer tornadoes in this
region are more frequent compared to the overall number of tornadoes throughout the country (NOAA,
2017) and the'most tornado fatalities have occurred in the Southeast (Ashley, 2007). Over the past
several decades;the National Weather Services has made significant progress in better predicting
tornadoes (Kain et al., 2017). Similar progress has not been made in improving how the Weather Service
communicates about tornadoes when they occur. Findings from this study indicate that people’s
emotional coping and religiosity affect how they respond to tornado threat messages. Results further
indicate thatraswide variety of emotions and religiosity can play important roles in whether people take
appropriate physical actions in response to tornado threat messages (e.g., sheltering in pace or
gathering supplies). The next step is to integrate these findings into message testing so that

organizations can issue tornado messages that have the highest chance of saving lives.
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Table 1. Focus'Groups Dates and Number of Participants

Number of
Location Date Tornado experience
participants

7 Experienced tornadoes: 66% (n = 20)
6
February 10, Exposed to tornado watches, warnings, aftermath, but
Tuscaloosa,/AL
2016 7 not actual tornadoes: 8% (n = 2)
31

Did not experienced tornadoes: 4% (n = 1)

! This focus group included only mobile home residents because we wanted to ensure that their voices were
included in the study. The professional research firm struggled to recruit these participants.
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9 Experienced tornadoes: 50% (n = 13)
10
February 8, Exposed to tornado watches, warnings, aftermath, but
Lexington, KY
2016 not actual tornadoes: 7% (n = 2)
8

Did not experienced tornadoes:42% (n = 11)*

9 Experienced tornadoes: 62% (n = 17)

8
Winston-Salem, February 12, Exposed to tornado watches, warnings, aftermath, but
NC 2016 not actual tornadoes: 3% (n = 1)

10

Did not experienced tornadoes: 33% (n = 9)

Total Participants 77

Table 2. Emotions for Tornado

Emotionsfor Tornado
Mean Std. Deviation Median Mode
Threat Message

Anxiety 3.25 1.27 3 4

> One focus group questionnaire from Lexington, KY was missing.
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Fear 3.19 1.28 3 3
Uneasiness 3.19 1.31 3 4
Apprehension 2.94 1.25 3 3
Hope 2.61 1.41 3 1
Surprise 241 1.36 2 1
Sadness 2.28 1.33 2 1
Confusion 2.22 1.25 2 1
Sympathy 2.12 1.32 1 1
Relief 2.07 1.28 1 1
Anger 1.95 1.24 1 1
Contempt 1.91 1.20 1 1
Gratitude 1.89 1.22 1 1
Disgust 1.83 1.17 1 1
Shame 1.63 1.07 1 1
Guilt 1.64 1.11 1 1
Embarrassment 1.62 1.07 1 1

Table 3. Hierarchical Logistic Regression Analysis Predicting Protective Action via Demographics and

Tornado Emotions’— Full model.

Predictor B SEB e?

Block 1 Age -0.025*** 0.005 0.975
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Gender 0.093 0.160 1.098
Children 0.814%*** 0.176 2.258
Income 0.093** 0.031 1.098

Race_Caucasian

Race_Black -0.394 0.328 0.674
Race_Asian -0.532 0.351 0.588
Race_Hispanic -0.161 0.574 0.852

State_Alabama

State_Arkansas 0.655 0.739 1.944
State Florida 0.418 0.763 1.519
State_Georgia -0.315 0.67 0.73
State_Kentucky 0.297 0.694 1.346
State_Louisiana -0.072 0.723 0.931
State_Mississippi -0.169 0.739 0.844
State_N.Carolina 0.274 0.794 1.315
State_S.Carolina -0.223 0.693 0.8

State_Tennessee 0.033 0.746 1.033
State_Virginia 0.782 0.725 2.186
State_WestVirginia 0.171 0.694 1.186

Cox & Snell R? = .133, Nagelkerke’s R?=.180

B SEB e
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Block 2 Emtn_anger -0.18 0.123 0.836
Emtn_anxiety 0.022 0.134 1.022
Emtn_apprehension -0.12 0.126 0.887
Emtn_confusion 0.132 0.118 1.141
Emtn_contempt -0.014 0.139 0.986
Emtn_disgust 0.116 0.137 1.123
Emtn_embarrassment 0.04 0.158 1.041
Emtn_fear 0.346** 0.126 1.413
Emtn_guilt -0.046 0.154 0.955
Emtn_sadness 0.005 0.121 0.995
Emtn_shame 0.165 0.155 1.179
Emtn_surprise -0.063 0.105 0.939
Emtn_sympathy -0.001 0.116 0.999
Emtn_gratitude 0.175 0.125 1.191
Emtn_hope 0.227* 0.108 1.255
Emtn_relief -0.128 0.123 0.88
Emtn_uneasiness 0.039 0.115 1.04
Prayer 0.239 0.303 1.269
Religiosity 0.357*** 0.092 1.429

Cox & Snell R? =.204, Nagelkerke’s R?=.276

e’ = exponentiated B. *p < .05. **p < .01. ***p < .001.
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Table 4. Hierarchical Logistic Regression Analysis Predicting Protective Action via Demographics and

Tornado Emotions — Reduced model.

Predictor B SEB e®
Block 1 Age -0.024*** 0.005 0.976
Gender 0.189 0.154 1.208
Children 0.778*** 0.17 2.177
Ineome 0.104*** 0.03 1.11

Race Caucasian

Race Black -0.41 0.324 0.664
Race_Asian -0.47 0.345 0.625
Race_Hispanic -0.1 0.565 0.905
State_Alabama *

State_Arkansas 0.816 0.697 2.263
State_Florida 0.881 0.713 2.413
State_Georgia -0.115 0.63 0.892
State Kentucky 0.409 0.656 1.505
State_Louisiana 0.163 0.685 1.177
State_Mississippi -0.003 0.697 0.997
State_N.Carolina 0.519 0.754 1.68
State_S.Carolina -0.114 0.655 0.892
State_Tennessee 0.093 0.705 1.097
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State_Virginia 0.933 0.682 2.541

State_WestVirginia 0.272 0.654 1.312

Cox & Snell R? = .126, Nagelkerke’s R?=.171

B SEB e’

Block 2 Emtn_fear 0.332%** 0.084 1.393

Emtn_hope 0.268** 0.083 1.307

Religiosity 0.35%** 0.078 1.419

Cox & Snell R? = .187, Nagelkerke’s R?=.255
e® = exponentiated B. *p < .05. **p < .01. ***p < .001.
Table 5. The-Protective Action Taken in Response to Tornado Threat Messages.
The first protective action taken Frequency Valid Percent
Sought sheltéminside home 207 15.9
Confirmed the storm through another source 135 10.4
Prayed 109 8.4
Attempted to get to a shelter away from home 109 8.4
Attempted to get home 102 7.8
Went to the window to see if the storm was visible 90 6.9
Brought children inside 75 5.8
Contactedfamily and friends 74 5.7
Gathered supplies 59 45
Charged mobile device(s) 43 33
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Locked pets inside home 32 2.5
Went outside to view the storm 27 21
Went online to check social media 19 1.5
Put away lawn furhiture 19 1.5
Checkedonmeighbors 17 1.3
Moved vehicles/cars away from trees 15 1.2
Other 171 13.1
Total 1303 100
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