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ABSTRACT 

Most research examining the psychological impact of public mass-shootings and terrorist 

attacks focuses on the immediate victims (i.e., those at/near the scene of the crime or living 

nearby).  Research consistently demonstrates that these directly targeted individuals experience a 

wide-array of adverse mental health outcomes following these traumatic events (Lowe & Galea, 

2017; Wilson, 2014).  What remains less understood, however, is how these violent episodes 

afflict the broader public who are exposed to the trauma largely through indirect means, such as 

media and word of mouth.  While prior scholarship in this area remains quite limited, it also 

tends to suffer from several methodological limitations (e.g., cross sectional research design or 

case-study analysis of singular events).  To address these limitations, this study employed a Time 

Series Cross Sectional (TSCS) framework, enabling an estimation of the impact of mass-

shooting and terrorist attacks on the general public across 72 deadly events during a 6-year 

period (2012-2017).  In addition, this study involved an empirical testing of dose-response theory 

(APA, 1980), utilizing characteristics of each event (casualty rates and level of media exposure) 

as proxy measures for trauma dosage.  Overall, findings from this study indicate that remotely 

exposed communities are not seriously affected psychologically by these incidents.  Research 

and policy implications for public health and media reporting are discussed.   
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Chapter 1 

Introduction 

Terrorism is employed as a means to instill fear into a target population, in hopes that an 

anxious citizenry will pressure the government to change course on a particular issue (e.g., to 

withdraw combat forces from overseas combat zones).  In other words, “terrorism is theater” 

(Jenkins, 1974).  Accordingly, the primary target of these egregious acts of violence is the 

general population, who largely experience the trauma indirectly—typically through viewing 

sensationalized television and Internet news coverage.  Of course, it is important to stress that 

terrorist attacks also produce varying levels of direct exposure to the general population, as 

scores of innocent people often are killed or wounded during each attack.  Nevertheless, the 

overwhelming majority of people in the U.S. are extremely unlikely to be victimized directly 

through an act of terrorism.  For example, between 2002 and 2016, 190 people (including the 

terrorist attackers) were killed in the US due to terrorism, or an average of 13 people per year 

(START, 2016).  This means that the trauma most of the U.S. population experiences following 

a terrorist attack is fundamentally a form of indirect victimization—the severity of which appears 

influenced by a range of factors, such as level of exposure, pre-trauma, peri-trauma, and other 

post-traumatic influences. 

In terms of indirect victimization from terrorism, there is already an abundance of survey 

research available showing that the American public remains quite fearful and anxious in 

response to the threat of terrorism.  For example, in early March 2002 (nearly six months 

following 9/11), 49% of Americans worried a “great deal” about the possibility of future terrorist 

attacks (Gallup, 2016).  Very little has changed since then.  A 2018 Gallup survey tracking 

attitudes towards terrorism found that in the 2015-2018 period, between 40% and 51% of 
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Americans still worried a “great deal” about the possibility of future terrorist attacks in the U.S. 

(Gallup, 2019).  A separate 2017 Chapman University Survey of American Fears also found that 

43.3% of respondents were afraid or very afraid of a terrorist attack (Chapman University Survey 

of American Fears, 2017).  Similarly, a 2016 Pew Research Center poll found that 40% of the 

public believed that the ability of terrorists to launch another major attack on the US is greater 

than it was at the time of the 9/11 attacks (Pew Research Center, 2016a).  A December 2015 

Public Religion Research Institute (PRRI) survey similarly found that 47% of the American 

public reported being very or somewhat worried that they or someone in their family would be a 

victim of terrorism (Jones & Cox, 2015).  Concerns over terrorism also were at the forefront of 

voter’s minds during the 2016 Presidential election.  For example, a 2016 Pew Research Center 

study found that terrorism was the 2
nd

 ranked voting issue during the 2016 election, with 80% of 

registered voters saying that the topic of terrorism was “very important” to their vote (Pew 

Research Center, 2016b).  Thus, it is well understood that the general public in the U.S. remains 

quite fearful over the threat of terrorism.   

In similar fashion, the public also has heightened fears over mass-shootings.  To help 

investigate the scope of this fear, in August 2019 the American Psychological Association (APA) 

commissioned a survey comprised of a nationally representative sample of 2,017 adults living in 

the U.S.  This survey found that over three-quarters of adults (79%) experience stress as a result 

of the possibility of a mass shooting (APA, 2019).  Further, it was revealed that nearly a third 

(32%) of U.S. adults are so anxious by the prospect of mass shootings that they avoid visiting 

certain places and events.  Around the same time, Gallup polls similarly found that 48% of U.S. 

adults are "very" or "somewhat" worried about being a victim of a mass shooting (Brenan, 2019).  
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Previously, Gallup concluded that in 2017, 39% of the population was worried about mass 

shootings, and 38% were worried in 2015 (Brenan, 2019).      

What remains less understood, however, is the actual psychological impact that terrorist 

attacks and mass-shootings inflict on the general public.  For instance, the authors of a recent 

review of 49 peer-reviewed studies investigating the effects of mass shootings on mental health 

concluded that “less is known about the psychological effects of mass shootings on indirectly 

exposed populations,” and “more investigations are needed to understand the broader impact of 

mass shootings on unaffected communities” (Lowe et al., 2017, pp. 62, 79).  Do these self-

reported fears and anxieties manifest in a way that seriously affects the mental health and well-

being of ordinary Americans (i.e., those not directly exposed to the attack)?  How might the 

severity of a terrorist or mass shooting attack and its corresponding level of media exposure 

influence post-traumatic stress symptoms in the general population?  Unfortunately, there is 

presently a dearth of quality scientific research available to answer these questions.  A brief 

summary of a leading theoretical approach to be applied to better understand this phenomenon 

follows below, and general research findings are discussed.     

Theoretical Application  

The current research involved an empirical testing of dose-response theory, otherwise 

known as the “adversity stress model” (Bowman & Yehuda, 2004).  This model asserts that 

greater doses of trauma exposure increase the risk for the development of post-traumatic stress 

symptoms (PTSSs).  The relationship between dose-response and PTSS was first promulgated in 

DSM-III, which stated that “the severity, duration, and proximity of an individual’s exposure to 
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the traumatic event are the most important factors affecting the likelihood of developing this 

disorder.” (APA, 1980, p. 426)   This concept is rooted in the etiology of Post-Traumatic Stress 

Syndrome (PTSD). 

The concept of PTSD has attracted significant controversy since it was first introduced 

into the American Psychiatric Association’s (APA) Diagnostic and Statistical Manual of Mental 

Disorders (DSM-III) in 1980.  The criteria for PTSD did not change between the releases of 

DSM III to DSM IV in 1994.  However, there have been substantive changes in the most recent 

version of DSM V, published in 2013.   For example, in DSM-III & DSM-IV, PTSD was 

considered an “anxiety disorder.”  DSM-V no longer considers PTSD an “anxiety disorder” and 

has placed it in a new diagnostic category named “Trauma and Stressor-related Disorders.”  The 

change stems from a body of research demonstrating how PTSD entails multiple emotions (e.g., 

shame, anger, etc.) outside of the fear/anxiety spectrum. 

Another significant change from DSM-III and DSM-IV to DSM-V has to do with how 

exposure to a traumatic event is conceptualized.  Importantly, this is also the most controversial 

aspect of recent changes.  The DSM-V definition of trauma requires “actual or threatened death, 

serious injury, or sexual violence” (APA, 2013, p. 271).  Previously, DSM-III and DSM-IV 

provided three qualifying types of exposure, to include direct personal exposure, witnessing of 

trauma to others, and indirect exposure through the trauma experience of a family member or 

other close associate.  DSM-III and DSM-IV also did not stipulate whether witnessed exposures 

had to be experienced directly (first-hand) or whether media exposure constituted a type of 

witnessed exposure.  In contrast, DSM-V stipulates that exposure through electronic media, 

television, movies, or pictures (unless work related) do not qualify as trauma exposure.  
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Consequently, the subjective criteria of witnessed exposure have been removed from the trauma 

definition and are now confined to the symptom criteria.  PTSSs are codified in the DSM-V 

PTSD Checklist (PCL-5), a 20-item checklist designed to assess the presence and severity of 

PTSD symptoms (Weathers et al., 2013).   

Thus, it is important to stress that proxy measures utilized in the current research for 

theoretical testing were used to assess how terrorist attacks and mass shootings impact post-

traumatic stress symptomology and not PTSD rates.  This is in line with past research efforts on 

this topic, as the majority of studies assessing the dose-response relationship on mass shootings 

similarly rely on self-report PTSS measures and not formal PTSD diagnoses (Wilson, 2014).  

Further, a PTSD diagnosis also requires clinical observation and cannot be assessed solely 

through the PCL-5 self-report screening questionnaire (Weathers et al., 2013).    

General Empirical Findings of Dose-Response Theory 

In a meta-analysis of 77 articles utilizing 85 data sets, researchers assessed the impact of 

14 separate risk factors for PTSD in trauma-exposed adults (Brewin, Andrews, & Valentine, 

2000). Individually, most of these risk factors produced modest effect sizes; however, important 

factors present during or after trauma, including trauma severity, lack of social support, and 

additional life stress, had relatively stronger effect sizes than pre trauma factors.  More precisely, 

among the 14 risk factors assessed for PTSD, trauma severity presented the third largest effect 

size, with a weighted average correlation coefficient of .23.  Lack of social support and life 

support exhibited slightly larger effect sizes, with weighted coefficients of .40 and .32, 

respectively.  The other 11 risk factors were associated with effect sizes between .05-.19    In 
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accordance with the principles of dose-response theory, this meta-analysis confirmed that trauma 

severity is strongly associated with PTSD outcomes in adult populations.    

In a separate review of 160 samples composed of over 60,000 people who had 

experienced a disaster event (one of the 102 events under review) between 1980-2001, 

researchers identified trauma severity as one of the leading individual-level risk factors for poor 

mental health outcomes (Norris, Friedman, & Watson, 2002a).  Specifically, if an individual had 

severe exposure to the trauma (e.g., injury, threat to life, and extreme loss), or if they were living 

in the community that was affected, they were significantly more likely to experience adverse 

mental health effects. Thus, this large-scale review of the empirical literature on the mental 

health consequences of disasters provides firm support for a dose-response relationship. 

Norris and colleagues (2002b) also examined whether disaster type (e.g., flood, 

hurricane, or mass violence) was associated with different mental health outcomes.  They 

concluded that the “consequences of experiencing disasters caused by malicious human intent 

were unequivocal.  Samples who experienced mass violence were far more likely than other 

samples to be severely or very severely impaired” (p. 244).  Thus, this large-scale meta-analysis 

also indicates that the categories of trauma under review in this study (terrorism and mass 

shootings) are more likely to produce greater negative mental health effects than other types of 

natural tragedies.   

Manmade mass killings are likely to elicit more adverse public health outcomes due to a 

perceived lack of control involved in these tragedies.  In brief, perceptions of risk are highly 

influenced by the degree to which people feel that they have knowledge of or control over an 
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outside event (Slovic, 1987).  Accordingly, terrorist attacks and mass shootings may create a 

sense of helplessness that undermines our feelings of personal and/or collective security.  

Further, the seemingly random and indiscriminate nature of these attacks may also shape our 

sense of personal safety (Stern, 1999).  For instance, public anxiety remained elevated for weeks 

in the aftermath of the 2001 Washington, D.C., area sniper attacks, which killed 17 people and 

injured 10 others (Butler et al., 2003).  People seemed to have an easier time distancing 

themselves from the urban violence, as one could actively avoid traveling into urban areas rife 

with violence.  In contrast, the sniper attacks were perceived as more threatening, considering 

that an attack could randomly occur at “safe” locations and without warning.  

Another meta-analysis investigated the extent to which disasters affected youth PTS 

symptoms.  In short, Furr and colleagues (2010) conducted a quantitative synthesis of 96 studies 

published prior to 2009, involving 74,154 youth participants.  Several variables were found to 

predict PTS in the aftermath of disasters, including female gender, higher death toll (greater than 

25), proximity to disaster, personal loss, perceived threat, and distress at the time of the event.  

Importantly, proximity to disaster, threat to self, and distress at the time of the event each 

exhibited the strongest effect sizes.  Specifically, these factors were significantly associated (p < 

.001) with medium to large effect sizes (correlation coefficient ranging from .33-.38) on youth 

PTS.  Put another way, when youth were in closer physical proximity to the disaster site, or if 

their subjective experience involved greater perceived threat or general distress, then they were 

more likely to exhibit PTS.  Therefore, these findings provide further backing of a dose-response 

relationship.     
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 While the cited meta-analyses (Brewin et al., 2000; Furr et al., 2010; Norris et al., 2002) 

provide strong support for a dose-response relationship between the severity of trauma exposure 

and PTS, it is important to note that some studies have not found strong support for this 

relationship.  For instance, in a longitudinal study assessing the PTSD of 967 patients after 

experiencing a motor vehicle accident, at 3-months post-accident and 1-year post-accident, 

measures of trauma severity were related significantly to PTSD outcomes (particularly delayed 

onset of PTSD), while other factors were more important in predicting the chronicity of PTSD 

(Ehlers et al., 1998).  Specifically, negative interpretation of intrusions, persistent medical 

problems, and ruminations at 3-months post-accident were the most significant predictors of 

PTSD at 1-year post-accident. In a similar longitudinal study assessing the PTSD rates of 122 

people involved in motor vehicle accidents, at 1, 3, 6, 9, and 12 months post-accident, none of 

the injury-related variables were significantly associated with PTSD risk (Ursano et al., 1999).  

However, several variables were suggestive of such a relationship.  Odds ratios could not be 

calculated for self-injury at both 3-months and 6-months post-accident, as there were no 

uninjured subjects in the PTSD group. Additionally, a meta-analysis (Thomas et al., 2012) of 22 

studies and a separate study on PTSD among female sexual assault victims (Kaysen et al., 2010) 

indicate that the dose-response association with PTS appears to weaken over time.  In other 

words, other factors may be more important in determining the long-term chronicity of PTS.   

Purpose of this Study 

The purpose of this study was to assess how members of the general population residing 

in a state where terrorism or a mass-shooting occurs are psychologically impacted following a 

deadly mass shooting or terrorist event.  As previously discussed, a variety of survey data 
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indicate that the public remains quite fearful and anxious over acts of terrorism and mass-

shootings.  These atrocities also appear to influence political decision-making, as evidenced by 

the high degree of concern over terrorism during the 2016 presidential election.  However, less is 

known about how remotely exposed populations psychologically react to these types of 

atrocities.  In other words, do these self-reported fears and anxieties produce greater levels of 

poor mental health and/or change the ordinary routines of people?  There is also a short supply of 

research examining how characteristics of these atrocities (e.g., lethality and rate of news 

exposure) are related to the mental health of remotely exposed communities.   

As will be reviewed in the chapters ahead, most research focuses on populations that are 

more directly exposed and tells us little about how the majority of the population is likely to be 

psychologically affected.  In addition, there are several other research limitations that have been 

identified. The current research utilized a novel methodological approach to help address the 

limitations in prior research efforts. More specifically, all public mass-shootings and lethal 

terrorist attacks that occurred in the U.S. from 2012-2017 were assessed to better understand how 

these tragedies affect the publics’ rate of psychological distress.   

Measures of psychological health were drawn from the CDC’s Behavioral Risk Factor 

Surveillance System (BRFSS), while mass-shooting attacks were obtained from the Mother 

Jones Mass-Shooting database, and terrorism events were derived from the Global Terrorism 

Database (GTD).  Also, in addition to assessing the impact of the dose of the trauma (e.g., 

number of people killed/wounded), this study also explored how rates of media exposure 

(collected separately) relate to mental health outcomes.  In terms of methodology, this study 
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employed a Time Series Cross Section methodology (TSCS) with multivariate regression (with 

fixed effects) as the mode of analysis.   

There were two major expected advantages for this study.  First, pre-incident measures 

on mental health were recorded.  Most prior research failed to achieve this, which made 

assessing the impact of the event especially problematic.  Second, this study examined 6 years of 

mass-shooting and terrorism event data; thus, findings of this study are more generalizable than 

prior efforts, which tended to employ a variety of different methods on singular events.   

Lastly, it is worth highlighting that this research generates important policy implications.  

Findings from this study may help elucidate how mass-shootings and terrorist attacks affect the 

psychological health of the general public.  Understanding the impact that these tragedies have 

on the public can enable us to prepare more effective public health responses.  Further, the 

relationship between media exposure of mass-shooting and terrorism attacks and the publics’ 

mental health was examined in this research.  Findings in this area may improve our awareness 

of the possible risks associated with providing too much news coverage of these barbaric acts of 

violence.  For example, if greater news coverage is associated with adverse psychological effects 

in the public following a mass-shooting/terrorism tragedy, then we can advise media about these 

risks and help devise guidelines to minimize them.   

 

 



   

Chapter 2 

Literature Review 

This chapter assesses the empirical research testing dose-response theory in the context of 

mass-shootings and terrorist attacks.  As previously discussed in Chapter 1, dose-response theory 

posits that increased trauma exposure leads to an elevated risk for the development of PTSS.  

This concept was originally promulgated in DSM-III (APA, 1980) and has since been applied to 

study psychological trauma in populations experiencing natural and man-made disasters (e.g., 

mass killings).  Several meta-analytic studies confirm a dose-response relationship with adult 

and youth PTSS in the aftermath of disasters (Brewin et al., 2000; Furr et al., 2010; Norris et al., 

2002).  Assessing the impact of dose-response theory in the context of remotely affected 

populations from mass-shootings and terrorism will help us implement more effective public 

health initiatives and can be used to apprise media and government on the possible negative 

mental health consequences of high-volume terrorism or mass-shooting news coverage.  To help 

simplify the myriad ways in which dose-response theory has been operationalized in prior 

research efforts, this literature review separates research into two distinct categories: directly 

targeted populations and remote populations. 

First, studies that focus on directly targeted populations are examined for their academic 

contributions and methodological rigor.  Specifically, studies are assessed that examine the 

mental health impact of terrorism and mass shooting events on individuals who were at the scene 

of the attack during the violent episode or were living within close proximity to a mass shooting 

or terrorist event (e.g., going to the same school or living in the same community where the 

attack occurred).  Studies of this nature may include a wide array of operationalizations of 

“direct” and “indirect” exposure, which may include directly witnessing the violence first-hand, 
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emotional closeness to a killed or wounded victim, consumption of news/media coverage of the 

attack, physical proximity to the scene of the attack, and other sensory experiences (e.g., hearing 

gun shots or seeing people fleeing).  Studies that fall under these categories are placed under the 

“directly targeted populations” section of this literature review.   

Second, the next section of the chapter similarly provides a detailed review of the 

literature on the empirical testing of dose-response theory, as it has been applied to mass 

shooting events and terrorist attacks; however, only studies that incorporate remote populations 

are included.  In this context, a remote population refers to a sample of participants who were not 

at the scene of a terrorist attack or mass shooting, and who were not living in close proximity to 

the where the violent episode unfolded.  Studies of this nature typically compare a directly 

exposed sample of participants to a remote sample of participants in order to ascertain how 

differentially exposed groups are afflicted by a mass shooting or terrorist attack.  A separate 

study assessing the mental health impact of police killings on remote populations of black 

participants also is discussed, as it has played a central role in shaping current research efforts.  

Accordingly, studies that fall under these categories are placed under the “remote populations” 

section of this literature review.     

Finally, a succinct summary of key research findings and methodological limitations is 

presented.  This portion of the chapter explains how the current study addressed prior research 

gaps and weaknesses, setting up discussion of the design, methodology, and statistical analyses 

employed in the current research.   
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Empirical Studies: Directly Targeted Populations (Mass Shootings)  

In assessing the mental health effects of direct exposure to mass shootings, prior research 

has identified numerous studies over the past several decades (Lowe & Galea, 2017; Wilson, 

2014).  In terms of mass shootings at schools, the bulk of this research centers on 10 incidents, to 

include the 1984 Los Angeles elementary school shooting, 1988 Hubbard Woods school 

shooting, 1998 Thurston High school shooting, 2001 Santana High school shooting, 2007 

Virginia Tech school shooting, 2007 NIU school shooting, 2007 Jokela High school shooting 

(Finland), 2008 Northern Illinois University school shooting, 2008 Seinäjoki University school 

shooting (Finland), and the 2014 University of California at Santa Barbara school shooting 

(Smith et al., 2017).  Of note, several of these studies (e.g., Backholm and Björkqvist, 2012; 

Kaminski et al., 2010) utilize remote population samples and thus are incorporated into the 

“Remote Populations” literature review section.    

  The earliest of this research focused on how school children at the 49
th

 Street 

Elementary School in South-Central Los Angeles were impacted following the 1984 sniper 

attack on the playground, in which 12 people were wounded and three others were killed 

(including the attacker).  A total of 159 children (approximately 14.5% of the student body) at 

the school were assessed for PTSD 1 month after the attack, using the PTSD Reaction Index 

(Pynoos et al., 1987).  Quantitative Analysis of Variance revealed a dose-response relationship; 

that is to say, children who were closer to the event or who were stronger acquaintances with the 

deceased demonstrated more PTSD symptoms than those with lower exposure.  A follow up 

study was conducted 14 months after the attack, utilizing a sample of 100 elementary school 

students from the same school (Nader et al., 1990).  While guilt feelings and being acquainted 
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with the deceased were found to be associated with more PTSD symptoms, grief reactions 

occurred independent of whether the child was directly or indirectly exposed.  

The next mass shooting studied by researchers involved the 1988 Hubbard Woods 

elementary school, in which one child was killed and five others were wounded.  In brief, 

researchers administered self-report questionnaires to 12 school personnel in order to assess 

physical proximity to attack site and emotional and sensory experiences related to the incident at 

both 6 and 18 months following the shooting (Schwarz et al., 1993).  At the 18-month retest, 

individuals reported being closer to the attack site than previously reported; additionally, most 

participants enlarged or diminished their emotional, life threat, and sensory experiences.  

Enlargement of these experiences appeared to be associated with PTSD symptoms, while 

diminishment was associated with less anxiety and depression and greater self-confidence. 

Research also has investigated the effects of the Hubbard Wood School shooting on 

emergency responders involved in the attack.  Specifically, police (n=74), medical (n=20), and 

mental health (n=46) personnel who conducted emergency service work following the 

elementary school shooting completed questionnaires 6 months after the incident (Sloan et al., 

1994).  Interestingly, police recalled significantly fewer intrusive thoughts than other emergency 

responders.  Groups also did not differ in intrusive or avoidance scores. The authors of this study 

noted that police might deny their symptoms, as other research has shown this can occur in 

firefighters (Durham et al., 1985).  It is important to stress that this study utilized a post-test only 

research design, and the observations occurred 6 months after the attack.   
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Next, in response to the October 1991 shooting spree in Killeen, Texas, that killed 23 

people, a team of researchers interviewed 136 survivor’s 1-2 months after the attack, and then 

again 1 year later (North et al., 1997).  Using the Diagnostic Interview Schedule/Disaster 

Supplement, 28% of participants met the criteria for PTSD in the acute post-disaster period.  At 

the 1-year follow up, 17% were symptomatic of PTSD, while 24% reported a history of post-

disaster PTSD.  There were also no cases of delayed-onset PTSD (with symptoms beginning 

after the 6-month period).  It also was revealed that for people with a psychiatric history—

particularly depression—the risk of developing PTSD in the aftermath of a disaster is 

significantly greater.   

A 3-year follow up was published by North and colleagues in 2002.  Results from this 

sample (N=116) revealed that only about half of the PTSD cases identified previously (at any 

point in time after the attack) were in remission at the 3-year follow up.  Further, those not in 

remission were found to have experienced increases in avoidance and numbing symptoms during 

the follow up period.  Similar to the 1-year follow up report (North et al., 1997), there were no 

cases of delayed-onset PTSD identified during the 3-year follow up (North et al., 2002).   

A separate 3-year longitudinal study was conducted in order to assess PTSD in a group of 

employees (N=77) of the Clayton Courthouse, located in St. Louis County, Missouri (Johnson et 

al., 2002).  These employees were working at the Courthouse when the May 5, 1992, incident 

occurred.  During the attack, the assailant’s wife was killed, and five others were wounded.  

Participants were interviewed at 6-8 weeks after the attack, and then again approximately 1 year 

and 3 years later, using the Diagnostic Interview/Disaster Supplement.  Perhaps most interesting 

in this study was the fact that only 5% of participants met the criteria for PTSD after the incident, 
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while 96% reported PTSD symptoms and 75% described the event as “very upsetting.” 

Meanwhile, 25% of participants met the criteria for a post-disaster disorder (e.g., alcohol use 

disorder, major depression, and PTSD due to other post-disaster events).  The researchers 

suggested that the relatively low rate of PTSD (5%) may be the result of the incident being of 

smaller scale (one fatality), a shorter period of action (less than 10 minutes), and lesser exposure 

(few people saw the gunmen). 

The next mass shooting incident reviewed by researchers occurred on July 1, 1993, in 

San Francisco.  In total, eight people were killed, and six others were wounded (Classen et al., 

1998).  Acute stress symptoms of the employees in the building during the shooting were 

assessed just 8 days after the event (N=36) and then again 7-10 months for after the event 

(N=32).  The Stanford Acute Stress Reaction Questionnaire was utilized to assess acute stress 

reactions during the first observation, while the Davidson Trauma Scale was utilized to assess 

PTSD in the second observation.  Results from study show that approximately 1/3 of participants 

met the criteria for acute stress disorder during the first observation, and this diagnosis 

significantly predicted PTSD at the 7-10-month follow-up observation.  A variety of limitations 

are worth noting, to include a small sample size, lack of a control group, and reliance on self-

report assessments (as opposed to clinical diagnosis). 

In response to the March 5, 2001, Santana High School Shooting that occurred in Santee, 

CA, killing two students and wounded 13, research assessed PTSD among 1,160 students at the 

high school (Wendling, 2009).  Among participants, 247 students were directly exposed (e.g., 

witnessed a student shot or received medical services), 590 students had only heard or seen a 

shot fired from a distance, and 323 had no personal exposure (e.g., they only saw people running 
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or were on campus at the time).  A staggering 25% of the directly exposed group suffered from 

PTSD or had partial PTSD at 8 to 9 months after the tragic event.  PTSD rates for participants 

otherwise exposed were 9.7%, and 3.4% for those with no exposure.  Overall rates of participant 

PTSD were 4.9% and 12.5% for partial PTSD, while depression rates were 18.7% for those 

directly exposed and 15.4% for all students.  Results from this study also revealed a significant 

gender-exposure interaction, whereby directly exposed women scored significantly higher on 

PTSD and depression measures than their male counterparts. This study highlights the fact that 

PTSD can persist at elevated rates for many months after a school shooting incident, and that 

individuals who are exposed more directly to the traumatic shooting event suffer at higher rates 

of post-traumatic stress.   

A 2006 school shooting at Dawson College in Canada also prompted researchers to 

explore the shooting’s psychological impact, as well the effectiveness of treatment and services 

related response efforts (Séguin et al., 2013).  Tragically, this event resulted in the death of two 

people, while another 19 students were injured.  Approximately 18 months later, 948 people 

(students and employees) who were at the college on the day of the attack answered 

questionnaires (derived from the Canadian Community Health Survey) about their lifetime and 

post-incident mental health disorders.  Most participants (79%) were present at the college on the 

day of the shooting; 50% heard gunshots, and 52% hid with peers during the shooting.   

In response to the shooting, Séguin and colleagues (2013) determined that 18% of 

participants developed a mental disorder for the first time of their life, 1.8% of participants had 

PTSD, 5% had major depression, 5% had alcohol dependency, and 3% had social phobia.  An 

additional 12% of participants who had prior mental health disorders continued to experience the 
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presence of disorders at the 18-month post-shooting questionnaire date.  Thus, a total of 30% of 

the total sample experienced one or more mental health disorders in the aftermath of the 

shooting.  This is actually double the number observed during a previous 2002 Canadian general 

population survey on mental health that used similar questionnaires.  Of particular relevancy to 

the current research is the fact that the researchers identified a dose-response relationship.  In 

other words, as exposure to the shooting increased, the risk for developing a mental health 

disorder increased. 

 The April 16, 2007, Virginia Tech shooting has also prompted researchers to study the 

mental health effects of the traumatic shooting.  In brief, Littleton and colleagues (2009) 

recruited 293 female students who were enrolled at Virginia Tech at the time of the shooting.  A 

survey that screened for sexual assault, depression, anxiety, and perceived social support was 

completed prior to the shooting.  After the shooting, at 2-months and 6-months post shooting, 

surveys pertaining to risk and resilience were sent to the women who completed the initial 

survey.  A variety of outcomes were assessed, to include PTSD symptoms, resource loss, and 

level of exposure (none, less severe, and severe).  Of note, approximately 21% reported no direct 

exposure to the incident, 46% reported less severe direct exposure (e.g., on campus, saw police), 

and 33% reported more severe direct exposure (e.g., heard gunfire, in the building where the 

shooting occurred). The overwhelming majority of participants (94%) reported post-trauma 

symptoms at the 2-month (94%) and (90%) 6-month observation periods.  Additionally, the pre-

shooting observations of distress, social support, and resource loss each were associated with 

post-trauma symptomology.  Of particular interest was the fact that none of the “exposure” 

variables significantly predicted post-trauma symptoms.  The authors concluded that all 
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individuals in the environment may be similarly vulnerable to the communal nature of mass 

trauma.   

A larger sample study (N=4,639) was conducted approximately 3 to 4 months after the 

Virginia Tech shooting in order to assess PTSD symptoms amongst enrolled VT students.  

Unlike the Littleton et al. (2009) study, this study, however, was cross-sectional and lacked a 

pre-test.  In brief, Hughes and colleagues (2011) administered an online survey to enrolled VT 

students to assess PTSD symptomology using the Trauma Screening Questionnaire (TSQ).  

Descriptive statistics revealed that PTSD symptoms were prevalent amongst 15.4% of the 

respondents.  Further, the concept “exposure” was operationalized in several ways, to include 

awareness of the event(s), proximity to the attack(s), trauma exposure(s), could not contact close 

friends, knew someone who was killed or injured, and knew someone who escaped uninjured.  

Results from multivariate regression analysis revealed that several exposure variables were 

significant predictors of PTSD symptoms.  More precisely, the exposure variables that explained 

most PTSD symptoms include the inability to confirm the safety of friends, death of a (not close) 

friend, and death of a close friend.  In contrast, age, gender, and race/ethnicity control measures 

were deemed non-significant (Hughes et al., 2011).   

A follow-up study to Hughes and colleagues (2011) was conducted later that year, which 

sought to understand the relationship between communication about the attack and PTSD 

outcomes.  More precisely, Scarpa and colleagues (2011) examined some of the participants 

(N=519) from the prior study, approximately 6 months post-shooting (the first study assessed 

PTSD at 3 months post shooting), with an additional 20-minute online survey.  This “add on” 

survey incorporated measures of conveyance (i.e., sharing facts), convergence (i.e., sharing 
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thoughts and feelings) and forms of communication.  The researchers were primarily interested 

in whether the form of communication (i.e., cell phones, messaging, and face-to-face 

communication) or messages (conveyance or convergence) were associated with PTSS outcomes 

amongst the participants.   

A few noteworthy findings emerged from Scarpa and colleagues (2011) concerning the 

relationship between communication form and type (conveyance or convergence) and post-

traumatic stress in the aftermath of the VT shooting.  First, cell phones were most frequently 

used, followed by messaging.  Face-to face communication was used the least.  The authors also 

found that communication type was unrelated to post-traumatic stress.  However, communication 

used for conveyance was positively associated with post-traumatic stress, while convergence was 

not.  When interpreting these findings, the authors suggested that focusing on the event facts and 

details (conveyance) may increase cognitive reexperiencing of the event, which is a core feature 

of PTSD.  Separately, measures of “exposure” also were assessed (e.g., being near the attack or 

knowing someone killed or injured).  Interestingly, knowing someone killed and female gender 

were the most powerful predictors of post-traumatic stress within this study. 

More recently, Smith and colleagues (2017) published a study in response to the Virginia 

Tech shooting in order to assess how physical proximity to the attack site and social proximity to 

the victims affect grief and post-traumatic stress reactions.  Participants involved in this study 

include students enrolled at the campus at the time of the shooting (April 1, 2007).  Observations 

were drawn from online questionnaires based on the Persistent Complex Bereavement Disorder 

(PCBD) checklist and the Trauma Screening Questionnaire, and were recorded at 3-4 months 

post shooting (T1, N=4,639) and again at one-year post shooting (T2, N=1,191).   
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Physical proximity was operationalized in several different ways, to include being off 

campus, on campus but not near shooting, in a neighboring dorm, in the building of the attack 

but away from hearing the shots, close enough to hear shots fired, or in the classroom where 

students were killed.  Social proximity was categorized across four types, to include no 

relationships to any victims (no social proximity), acquaintance to a victim but not friend (low), 

a friend but not a close friend to one of the deceased (medium), and a close friend to one of the 

deceased (high).  Results from this study indicate that both social proximity and perceived 

threats to others’ safety (not self) at T1 significantly predicted grief reactions at T2.  Importantly, 

physical proximity measures did not predict grief or peritraumatic threats to self or others’ 

safety.  In other words, emotional closeness to victims significantly predicted trauma and grief 

measures, while physical proximity to the attack (on campus) was not significant.      

Approximately 10 months after the Virginia Tech shooting, yet another American 

university experienced a mass shooting.  On February 14, 2008, a gunman opened fire in a 

classroom of over 120 students at Northern Illinois University (NIU), killing 5 and wounding 21 

students.  In response, Kumpula and colleagues (2011) sought to understand the onset and 

maintenance of PTSS following this traumatic event.  More precisely, research efforts examined 

how experiential avoidance (EA) and peritraumatic dissociation (PD) were associated with post-

traumatic stress symptomology across different time periods.  To accomplish this, researchers 

utilized a three-wave longitudinal study on campus sexual revictimization amongst 

undergraduate women (N=532) at NIU.  Data for Time 1 were collected prior to the shooting (up 

to a year and half prior to the shooting), Time 2 occurred 17 days post shooting, and Time 3 was 

collected 7 months post shooting.  To measure EA and PD symptomology, participants 
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completed online-questionnaires, which included questions derived from the Acceptance and 

Action Questionnaire-II (AAQ-II) and the Peritraumatic Dissociative Experiences Questionnaire 

(PDEQ).  EA (measured at T1, T2, and T3) and PD (measured at T2) were utilized in Path 

Analysis to determine if they were risk factors for each of the four PTSS clusters (hyperarousal, 

dysphoria, avoidance, and intrusions).   

This study concluded that pre-shooting EA predicts intrusions and dysphoria at T2 and 

dysphoria and hyperarousal at T3.  Additionally, PD, was strongly related to all four PTSS 

clusters at T2, but not at T3.  Put another way, this study concluded that EA and PD may have 

differential temporal effects on the development of different PTSS symptoms.  The authors 

suggest that screening individuals in the aftermath of serious traumatic experiences may help to 

better identify risk and needs of an affected population (Kumpula et al., 2011).  Lastly, it is 

important to note that this study investigated PTSS symptomology amongst a sample of 

undergraduate women.  Consequently, such findings may not be generalizable. 

A separate study by Bardeen, Kumpula, and Orcutt (2013) was completed using data 

from the sexual revictimization survey of undergraduate female students at NIU (N=588) used in 

the previously discussed Kumpula et al., 2011 study.  This research similarly involved three 

observations: T1 occurred up to a year and half prior to the shooting, T2 occurred at 7 months 

post shooting, while T3 occurred approximately 8 months after the shooting.  Unlike the 

previous study examining EA and PD (Kumpula et al., 2011), this research investigated the 

temporal relationship between emotion regulation difficulties (ERD), exposure, and PTSS.   
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ERD has been defined as the ability to monitor, evaluate, and modulate emotional 

reactions within the context of goal-directed behavior (Gratz & Roemer, 2004), which has been 

associated with a range of psychopathologies including depression, borderline personality 

disorder, and anxiety disorders.  The authors of this study (Bardeen et al., 2013) found that ERD 

prospectively predicted PTSS from T1 to T2 and T2 to T3, while PTSS prospectively predicted 

ERD only from T1 to T2.  Accordingly, the authors suggested that ERD and PTSS are 

“reciprocally influential from pre to post-shooting” (p. 17). However, this follow-up study 

suffers from the same generalizability issue as the prior 2011 study, as all participants were 

undergraduate women. 

 More recently, researchers have examined the mental health impact of the May 2013 

mass shooting incident, which occurred in the housing area of University of California-Santa 

Barbara (UCSB).  This tragedy resulted in six UCSB students dying, while an additional 13 

people were wounded across 17 separate crime scenes.  In response to this attack, Smith and 

colleagues (2017) tested social cognitive theory of posttraumatic adaptation to see if pre-event 

protective factors (general self-efficacy and perceived social support) were associated with 

reduced PTSS and depression.  This study utilized a longitudinal research design with UCSC 

students (N=70), with pre-event observations occurring 1 year prior to the attack, and post attack 

observations occurring 5-6 months after the attack.   

The researchers were able to capture pre-event measures because there had been a prior 

study completed examining the relationship between school bullying and adjustment to college 

during their first year.  Of note, exposure to the shooting was assessed using participant 

knowledge of the attack (i.e., specific details), seeing someone injured or killed, hearing screams 
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or gunshots, seeing the gunman or his vehicle crash, sustaining personal injury, or not being able 

to confirm the safety of friends, family, or loved ones.  Responses were aggregated to create a 

total exposure score ranging from 0-8.  Interestingly, bivariate correlations revealed that 

exposure level was generally not related to other study variables (with the exception of pre-event 

“general self-efficacy”).  However, direct effects models revealed that exposure levels were 

significantly associated with PTSS severity.   Other noteworthy findings include that higher pre-

event protective factors were associated with improved mental health by bolstering post-event 

coping self-efficacy.  Notable limitations of this study include its small sample size, the 1.5-year 

time gap between pre- and post-measures, as well as its generalizability.    

Empirical Studies: Directly Targeted Populations (Terrorism) 

Early efforts to study the mental health effects of directly exposed victims of a terrorist 

attack focused on the aftermath of the March 1, 1994, Brooklyn Bridge terrorist attack, in which 

a van full of Orthodox Jewish students were shot at—killing one and wounding three others.  In 

response, a small-scale (N=11) study was commissioned approximately 8 weeks after the attack 

(Trappler and Friedman, 1996).  In short, 11 of the survivors in the attack were examined for 

PTSD using the PTSD symptom scale (questionnaires and clinical evaluations); an additional 

group of students from the same community served as a control group.  Results showed that four 

of the 11 attacked students (36.4%) had PTSD.  Although the sample size was quite small, the 

levels of PTSD among those who directly experienced the attack were higher than the group not 

exposed. Major limitations of this study include a lack of pre-test and small-sample size.        
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Several studies also have attempted to capture the mental health effects that the 9/11 

attacks had on people living in Manhattan during the time of this national tragedy.  First, in just 

five to eight weeks after the 9/11 attacks, Galea and colleagues (2002) administered telephone 

interviews (employing a random-digit dialing technique) to 1,008 adults living in Manhattan in 

effort to estimate levels of public PTSD and depression.  PTSD was assessed using the PTSD 

questionnaire from the National Women’s Study, while depression was assessed using a 

modified (yet validated) version of the Structured Clinical Interview in the Diagnostic and 

Statistical Manual of Mental Disorders.  A variety of “exposure” variables were captured, to 

include directly witnessing the attacks, symptoms of a panic attack during or soon after the 

attacks, friends or family killed in the attacks, loss of possessions, involvement in rescue efforts, 

and loss of a job because of the attacks.   

Results from a multivariate logistic regression analysis indicate a number of significant 

predictors of PTSD and depression.  In terms of PTSD, prior stressors over the past year (two or 

more), a panic attack, residence closer to the WTC (south of Canal Street), Hispanic ethnicity, 

and loss of possessions significantly predicted higher rates of PTSD.  In terms of depression, 

prior stressors over the past year (two or more), a panic attack, low as compared to high social 

support, the death of a friend of relative in the attack, loss of a job due to the attack, and Hispanic 

ethnicity significantly predicted higher rates of depression (Galea et al., 2002).   

Most strikingly, 7.5% of the overall sample population had symptoms consistent with 

PTSD, and 9.7% had symptoms consistent with depression.  However, 20% of the population 

living near World Trade Centers had symptoms consistent with PTSD.  To compare these 

statistics to pre-9/11 figures, the authors cite national level research, which estimates that the 
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prevalence of PTSD in the U.S. was 3.6% in 2000 (Satcher et al., 2001), while the prevalence of 

depression was 4.9% in the 1990’s (Blazer et al., 1994).  Thus, Galea and colleagues (2002) 

concluded that PTSD and depression rates were approximately double the national average in the 

aftermath of the 9/11 attacks, and significantly higher (approximately 4 times higher for PTSD) 

for those living in close proximity to the attack site.  Further, several exposure variables 

predicted outcomes (increased PTSD and/or depression) consistent with dose-response theory, to 

include living near the attack cite, loss of possessions, loss of a friend or loved one, and loss of a 

job.  Significant limitations of this study include its cross-sectional design and reliance on self-

report data.   

A separate post-9/11 study was commissioned approximately 6 months after the attack.  

In brief, a NY City-wide random sample of 8,236 of students (grades 4-12), including an 

oversampling of students closest to the World Trade Center site, were surveyed with the 

Diagnostic Interview Schedule for Children Predictive Scales (Hoven et al., 2005).  In 28.6% of 

the cases, one or more anxiety or depressive disorders were identified, with the most prevalent 

being agoraphobia, separation anxiety, and posttraumatic stress disorder.  Importantly, increased 

exposure levels were associated with increased symptoms.  Results from logistic regression 

further indicated that exposure of a child’s family member to the attack and prior trauma were 

significantly related to anxiety and depressive disorders. 

Zimering and colleagues (2006) investigated the mental health impact of 9/11 by 

interviewing 109 relief workers who were either directly exposed to the attack on 9/11, or were 

indirectly exposed (e.g., second hand knowledge of the attack).  The major advantage of this 

study was that it in addition to administering questionnaires, this research relied on clinical 
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interviews with licensed psychologists trained in the Clinician-Administered PTSD Scale 

(CAPS) criteria.  PTSD rates of direct exposure were 6.4%, and those for indirect exposure were 

4.6%.  Accordingly, the authors concluded that both direct and indirect exposure of a terrorist 

attack can lead to PTSD. Unfortunately, a pre-deployment PTSD assessment of relief workers 

was not possible, given the immediacy of the need for their assistance following the attack.  The 

authors’ note that there could be an elevated pre-existing PTSD rate amongst the relief workers 

(given the hazards of these duties) which could impact the results.  Nevertheless, this study noted 

that the 4.6% rate of PTSD amongst those indirectly exposed to 9/11 is fairly consistent with past 

research efforts revealing that people living outside of the targeted attack site who were 

indirectly exposed (via TV coverage) had a PTSD rate of 4% (Schlenger et al., 2002). 

More recently, Boston area K-12 teachers (N=147) were surveyed 2-5 months after the 

2013 Boston Marathon bombing, to assess teacher perceptions of classroom-wide psychiatric 

distress (Green et al., 2015).  Five areas were examined to determine psychiatric distress, 

including emotional symptoms, conduct problems, hyper-activity, peer problems, and prosocial 

behavior.  Student exposure to the terrorist attack, however, was not categorized as either 

“direct” or “indirect.”  Rather, all measures of exposure were used to create a combined exposure 

score.  Nevertheless, the majority of exposure measures involved students seeing or hearing 

aspects of the attack or the subsequent man-hunt first hand, which are typical direct exposure 

measures.  The results of this study suggested that teacher reports of student exposure to the 

terrorist attack and manhunt were associated with greater classroom-wide psychological distress 

(e.g., conduct problems, emotional symptoms, and prosocial problems). 
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Finally, a separate study by Comer and colleagues (2014) also found that exposure to the 

Boston’s marathon bombing’s post-attack manhunt negatively impacted children whose relatives 

(law enforcement or military) were involved in the manhunt.  Specifically, a survey of Boston-

area parents/caretakers (N=460) assessed their child’s terrorist attack and manhunt experiences 

as well as their psychosocial functioning within the first 6 months of the attack.  The results 

suggested that for children who had relatives involved in the manhunt, their likelihood of having 

PTSD was 5.7 times higher than those youth who did not have relatives involved in the manhunt.    

Empirical Studies: Remote Populations (Mass Shootings) 

 In Lowe and Galea’s (2017) review article, the authors were able to identify only six 

studies between 1984-2008 that examined the impact of mass shootings on remote populations 

(i.e., people who were not directly victimized at or in close proximity to the attack site).  

Similarly, Wilson’s (2014) meta-analysis only identified two studies published from 1995-2014 

that examined how mental health is impacted by less direct exposure (e.g., media coverage) of 

mass shooting events.  Of note, the Fallahi et al. (2009) study appears in both of these reviews.  

Therefore, past research has identified seven studies between the years of 1984-2014 examining 

how mass-shootings affect remote populations.  

The first of such studies investigated the indirect effects of the 1984 San Ysidro 

McDonald’s Massacre (Hough et al., 1990).  This shooting was considered the largest mass 

shooting in the U.S. until the Luby’s shooting in Killeen, TX, that occurred in 1991.  In total, 21 

people were killed and an additional 15 people were injured during the attack at the San Ysidro 

McDonald’s restaurant.  To understand the mental health effects of the shooting on people not 
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directly involved, Hough and colleagues (1990) conducted a survey of 303 recently immigrant, 

poor, Mexican American women, who were 35-50 years old.  This survey was actually an “add 

on” to another survey assessing late onset depression in a recent immigrant group of middle-aged 

Mexican American women.  Thus, the sample was more of a convenience sample than 

purposive.  Rather than assessing the immediate aftermath of the attack, this study was 

conducted 6 months after the attack.  The researchers reasoned that if they conducted the survey 

too soon, it could disrupt how the Hispanic community mourns and might be too intrusive.  

Despite these limitations, the study found that approximately one-third of participants were 

seriously affected by the event, 12% had mild-severe PTSD at some point after the event, and 

6% felt symptoms 6 to 9 months after the event.  Importantly, women who had relatives or 

friends involved in the massacre and those with general social vulnerability (i.e., separated, 

divorced, unemployed, lower income, poor health, etc.) were most affected by the event.   

Researchers also have measured physical proximity and emotional proximity (i.e., 

connectedness to the school) in response to the May 21, 1998 Thurston High shooting in 

Springfield, Oregon.  In brief, research explored the longitudinal effects of peri trauma 

dissociative responses by surveying 80 respondents at 2 to 3 years after the incident (Curry, 

2003).  The sample consisted of students who were enrolled at Thurston High when the shooting 

occurred, young adults who graduated from Thurston high within 5 years before the incident, and 

students from another college town 40 miles away.  The authors concluded that physical 

proximity measures predict the longitudinal direct effects (at 2 to 3 years post event) of distress 

from hyperarousal, intrusions, and avoidance.  Separately, while controlling for physical 

proximity, emotional proximity to the school also predicted peri trauma dissociative response 
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and alexithymia (an inability to identify and/or describe his/her feelings).  Elevated peri-trauma 

dissociative responses also significantly predicted the longitudinal effects of distress from 

intrusions. In summary, this study found positive support for a dose-response relationship.  

Noteworthy limitations include reliance on a small sample, as well as the fact that self-report 

observations from participants were recorded only once at 2 to 3 years after the incident. 

 The next few studies investigating how mass shootings affect remote populations focus 

on the 1999 Columbine school shooting.   First, Stretesky and Hogan (2001) utilized a Rochester 

Institute of Technology (RIT) survey instrument administered before and after (April 15, 1999 – 

May 5, 1999) the school shooting (April 20, 1999).  Importantly, this survey instrument was not 

created to assess student safety in response to the school shooting; rather, the questionnaire was 

created to inform RIT administrators about emotional, physical, and sexual abuse among women 

enrolled at RIT.  Data happened to be collected both before (N=20) and after (N=102) the 

Columbine school shooting, thus enabling a natural experiment.  A variety of questions were 

asked to women respondents pertaining to their feelings of safety.  More precisely, these 

questions assessed how safe women felt walking alone after dark, riding a bus alone after dark, 

waiting alone after dark, walking past men after dark, and being alone at home after dark.   

Both bivariate and multivariate statistical analyses confirmed the researchers’ hypothesis, 

in that the pre-Columbine control group felt considerably safer than the experimental group 

(those surveyed after the school shooting).  The researchers concluded that the findings provide 

strong support for the argument that “media portrayal of the Columbine shooting is the 

overriding factor influencing perceptions of safety among females at RIT during the time period 

under investigation” (Stretesky and Hogan, 2001, p. 440).  There are a few notable limitations 
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with this study that are worth mentioning.  The study employed a non-randomized design, had a 

small sample (only 20 women in the control group), and only involved female participants.  It 

also only assessed “fear” and did not directly address other mental health related outcomes.      

A more comprehensive investigation into the impact the Columbine shooting had on 

remote populations was completed by Addington and colleagues in 2003.  Instead of relying on a 

relatively small sample in a single state, this study utilized data from the National Crime 

Victimization Survey (NCVS) School Crime Supplement (SCS) in order to compare students 

(both male and female) aged 12-18 from before (N=5,620) and after (N=2,777) the Columbine 

school shooting.  The results from this study indicated that students reported only slightly more 

fear while at school.  More precisely, 4% of students reported an increased frequency of fear, 

while the majority (77%) did not.  There were also no significant changes detected in terms of 

avoidance behaviors (i.e., avoidance of hallways, cafeteria, entrances, etc.).  It is important to 

note that this study utilized a national sample, as opposed to looking at Colorado only.  Thus, if 

there was a localized effect on adolescent fear of crime within the state of Colorado or 

Columbine community, this study could not have captured such effects.   

 Another team of researchers investigated the impact of the Columbine school shooting 

on students by using the 1999 Youth Risk Behavior Survey (YRBS).  The authors utilized 

logistic regression to determine if there were significant differences between feelings of safety 

and suicidal ideation before (N=12,049 students) and after (N=3,300 students) the Columbine 

school shooting (Brener et al., 2002).  Findings from this study suggest that students who 

completed the survey post-Columbine were more likely to report feeling too unsafe to go to 

school and less likely to report considering or planning suicide than those surveyed before the 
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incident. Because this survey utilized a nationally representative sample of youth in the U.S., this 

study demonstrates that the Columbine school impacted youth across the country.  This finding 

provides further backing that remotely exposed individuals to mass shooting atrocities can face 

adverse mental health effects.     

Researchers also explored how the April 2007 Virginia Tech mass shooting affected 

remote populations.  For instance, Fallahi and Lesik (2009) administered surveys to 145 female 

and 167 male students at Central Connecticut State University and asked how many hours of 

news coverage they watched on the school shooting, as well as questions about their self-

reported symptoms of depression, anxiety, and stress-related symptoms.  A series of multinomial 

logistic regression models were utilized to assess the relationship between the predictor (age, 

sex, minority status, and hours watched) and dependent measures (14 response variables).  The 

results of this study revealed that as TV viewing of the shooting increased, so too did intrusive 

thoughts, distraction, fear, upset stomach, sleep disturbances, depression, anger, disorganization, 

and replaying of the event.  Further, for every 1-hour of news coverage watched on the Virginia 

Tech school shooting, the odds of experiencing acute symptoms increased from 1.48 to 3.2 

times, depending on the symptom.  Importantly, this study did not utilize any pre-event 

measures.  Thus, other factors unrelated to the Virginia Tech mass shooting (e.g., upcoming 

exams or other stressful events) may have influenced students’ self-reported measures of stress.   

Additionally, researchers investigated fear of crime levels among remote college students 

in response to the Virginia Tech mass shooting and the February 2008 mass shooting at Northern 

Illinois University (NIU).  More specifically, a convenience sample of students at the University 

of South Carolina participated in a fear of crime survey before (N=749) the Virginia Tech 
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shooting and after (N=500), and both before (N=345) and after (N=357) the NIU mass shooting 

(Kaminski et al., 2010). Findings from this study are consistent with those from Fallahi and 

Lesik (2009).  In brief, both the Virginia Tech and NIU mass shootings significantly increased 

fear of being victimized on campus and fear of crime more generally.  The Virginia Tech 

shooting also increased the odds of students being fearful while walking alone after dark by 

174%. 

 In Finland, Backholm and Björkqvist (2012) also investigated how the November 2007 

Jokela school shooting (killing eight students) affected journalists’ mental health.  These 

individuals were either directly involved at the scene (n=27) or indirectly involved (i.e., they 

covered the incident but from their office or from another part of the country; N=169).  A 

comparison group of 297 journalists who did not cover the incident also was utilized to compare 

those who had direct and indirect exposure to the scene of the attack.  Interestingly, there were 

no statistically significant differences regarding severity of psychological distress symptoms 

between the groups.  However, qualitative survey data indicated that 43% of the participants 

stated that the incident provoked some kind of personal reaction, such as general sadness, crying, 

fear, shock, or anxiety.   Thus, all groups seemed negatively afflicted by the event, although the 

type of exposure did not matter. 

Empirical Studies: Remote Populations (Terrorism) 

Past research has assessed the degree to which terrorism impacts remote populations.  

Early efforts to accomplish this were conducted after the April 19, 1995 Oklahoma City 

bombing.  In brief, approximately 6 months after the bombing, Sprang (1999) conducted 
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Figure B45 
 
Average Monthly Number of Poor Mental Health Days in Wisconsin 
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Figure B46 
 
Average Monthly Number of Poor Mental Health Days in Wyoming 
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