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Abstract

Mass shooting episodes have increased over recent decades and received substantial media coverage. Despite the potentially
widespread and increasing mental health impact of mass shootings, no efforts to our knowledge have been made to review the
empirical literature on this topic. We identified 49 peer-reviewed articles, comprised of 27 independent samples in the aftermath
of |15 mass shooting incidents. Based on our review, we concluded that mass shootings are associated with a variety of adverse
psychological outcomes in survivors and members of affected communities. Less is known about the psychological effects of mass
shootings on indirectly exposed populations; however, there is evidence that such events lead to at least short-term increases in
fears and declines in perceived safety. A variety of risk factors for adverse psychological outcomes have been identified, including
demographic and pre-incident characteristics (e.g., female gender and pre-incident psychological symptoms), event exposure (e.g.,
greater proximity to the attack and acquaintance with the deceased), and fewer psychosocial resources (e.g., emotion regulation
difficulties and lower social support). Further research that draws on pre-incident and longitudinal data will yield important
insights into the processes that exacerbate or sustain post-incident psychological symptoms over time and provide important

information for crisis preparedness and post-incident mental health interventions.
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Over the past few decades, mass shooting episodes—defined
as events involving one or more persons attempting to kill
multiple people, and at least one unrelated person, in an area
occupied by multiple unrelated persons (Blair & Martaindale,
2013)—have received substantial media coverage and captured
public attention. Recent investigations have suggested that mass
shooting episodes are becoming more frequent. For example, a
report by researchers at the Texas State University identified
84 episodes in the United States between 2000 and 2010 and
noted a trend toward increasing frequency of time (Blair &
Martaindale, 2013). An investigation by the Mother Jones
news organization, using a slightly different definition of mass
shootings (events that were “senseless, random, or at least public
in nature”), identified 70 episodes occurring between 1982 and
2012 and noted a recent surge in these events, with nearly half
occurring since 2006.

In addition to the increasing frequency of mass shootings
episodes, key events over the past decade have had unusually
large numbers of fatalities and injuries—for example, 33 fatal-
ities and 23 injuries in the 2007 Virginia Tech massacre, 12
fatalities and 58 injuries in the 2012 Aurora, Colorado theater
shooting, and 28 fatalities and 2 injuries in the Sandy Hook ele-
mentary school shooting in Newtown, Connecticut (Follman,
Aronsen, & Pan, 2014). In an epidemiological review of school
shootings, Shultz, Cohen, Muschert, and Flores de Apodaca,

(2013) noted that just three events (Columbine, Sandy Hook,
and Virginia Tech) accounted for over half of the fatalities in
the 215 incidents between 1990 and 2012.

Research indicates that exposure to assaultive violence, or
learning that a close friend or loved one has faced such expo-
sure, is associated with an increased incidence of a range of
negative mental health outcomes, among them posttraumatic
stress disorder (PTSD) and major depression (MD; e.g.,
Breslau et al., 1996; Lowe, Blachman-Forshay, & Koenen,
2015). It is therefore likely that mass shootings exert a psycho-
logical toll on their direct victims and members of the commu-
nities in which they took place. Moreover, media coverage of
mass shootings and their aftermath reaches far beyond affected
communities to the entire nation and beyond. As shown in the
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aftermath of the September 11 terrorist attacks (9/11), such
indirect exposure can have mental health consequences (Hen-
ricksen, Bolton, & Sareen, 2010). For example, in the National
Epidemiologic Survey of Alcohol and Related Conditions,
indirect exposure to 9/11 through the media was associated
with increased risk for mood, anxiety and substance use disor-
ders, and PTSD, relative to no reported 9/11 exposure (Hen-
ricksen et al., 2010).

Despite the potentially widespread and increasing mental
health impact of mass shooting episodes, no efforts to our
knowledge have been made to synthesize the extant literature
on this topic. In this article, we therefore aim to conduct a
review of empirical investigations on the mental health conse-
quences of mass shootings. We provide an overview of this
body of research, including the prevalence and predictors of
various mental health outcomes. Based on this review, we
make recommendations for future research and post-incident
interventions.

Method

We conducted a literature search in PsycInfo and PubMed data-
bases, using both general terms (e.g., shooting, tragedy), and
names of specific events (e.g., Columbine, Sandy Hook) com-
piled from comprehensive lists of mass shootings (Follman,
Aronsen, Pan, & Caldwell, 2013; Henriques, 2013; Shultz
etal., 2013). In our review, we used the aforementioned defini-
tion of mass shootings: events involving one or more persons
attempting to kill multiple people, and at least one unrelated
person, in an area occupied by multiple unrelated persons
(Blair & Martaindale, 2013). We included events that took
place in any country in the world. We limited our search to arti-
cles in peer-reviewed, English language journals that included
quantitative indices of post-event mental health, including
symptoms of psychiatric disorders (e.g., PTSD and MD) and
general symptoms that cut across disorders (e.g., psychological
distress and fear). We therefore excluded qualitative studies,
and quantitative studies that focused solely on other outcomes
(e.g., perceptions of social solidarity and coping strategies). In
addition to studies identified through database searches, refer-
ence lists of articles on this topic were reviewed to identify
additional studies.

The coding processes consisted of two main steps. First, we
coded for study characteristics. We recorded the mass shooting
event that was the focus of each study, including the year, loca-
tion, context, demographic characteristics of the perpetrator, and
numbers of injuries and fatalities during the incident, and
whether the study focused on more than one event. We noted
instances in which data from the same sample were used across
different analyses to determine how many independent samples
were there across the studies. In addition, we noted whether the
sample was affected (defined as direct victims of the shooting or
members of the community in which the shooting took place) or
remote (defined as consisting primarily of members outside of
the affected community, e.g., national samples or students at a
university in a difficult region), basic characteristics of the

sample (e.g., whether participants were students or emergency
personnel), sample sizes, and timing of assessments.

Second, we coded the prevalence estimates and predictors of
mental health outcomes in each study. We recorded the mental
health outcomes assessed, the measures and diagnostic classifi-
cation systems used, and the prevalence of psychiatric disor-
ders. We then listed significant predictors of mental health
outcomes and, in doing so, specified the mental outcome
included in the analysis (e.g., diagnosis or symptom severity
score, change in symptoms over time) and timing of assess-
ment. Finally, we noted results that went beyond prevalence
estimates and predictors, such as those focused on mechanisms
leading to mental health outcomes.

Both authors formulated the article selection process, inclu-
sion criteria, and coding scheme. The first author conducted the
literature search, coded selected articles, and checked and
rechecked coding for accuracy, and the second author oversaw
the review process and provided regular feedback.

Study Characteristics

We identified a total of 49 studies on 15 different mass shoot-
ing incidents that took place from 1984 to 2008. Three of the
studies focused on two different events combined. Table 1 pro-
vides basic information on each event (e.g., location, number of
injuries, and fatalities) in chronological order. Thirteen events
took place in the United States, and two took place in Finland.
The majority of events (n = 9) were in a secondary school or
university context, whereas the remainder took place in other
locations (e.g., local businesses). In total, there were 27 inde-
pendent samples (three from studies focusing on two different
events combined). Of the 27 independent samples, 22 were
classified as affected samples and 5 as remote samples (two
affected and one remote from the studies focusing on two dif-
ferent events combined).

Post-Shooting Mental Health Outcomes

Table 2 denotes the mental health outcomes included in each
study, as well as the measures used to assess them and the clas-
sification system used to determine prevalence estimates if this
information was available.

Psychiatric Disorders and Prevalence Estimates

PTSD. Posttraumatic stress symptoms (PTSS) were reported in
the majority of studies—36 studies from 18 independent sam-
ples. Eighteen of these studies (from 14 independent samples)
included a prevalence estimate of PTSD. The lowest PTSD pre-
valence reported was 3% among parents of children exposed to
an elementary school shooting 6-14 months post-incident,
determined using conservative Diagnostic and Statistical Man-
ual of Mental Disorders, Third Edition, Revised (DSM-III-R)
criteria with the PTSD—Reaction Index (PTSD-RI; Schwarz
& Kowalski, 1991a). The highest prevalence reported was
91% among children in the same study, using liberal
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Table I. Summary of Mass Shooting Incidents and Characteristics of Peer-Reviewed Studies.

Peer- Samples
Reviewed (Affected,
Year Location Context Perpetrator Fatalities Injuries  Articles = Remote)
1984 Los Angeles, CA Elementary school Adult African American 3 14 2 1 (1,0)
male
1984 San Ysidro, CA Fast food restaurant Adult White male 21 15 | 1 (1,0)
1987 Russellville, AR Four local businesses Adult White male 2 4 I 1 (1,0)
1988 Winnetka, IL Elementary school Adult White female 2 5 6 33,0
1991 Killeen, TX Cafeteria-style restaurant Adult White male 24 20 5 2(2,0)
1992 St. Louis, MO Courthouse Adult White male | 5 I 1 (1,0)
1993 San Francisco, CA  Office building Adult White male 6 14 I 1 (1,0)
1994 Brooklyn, NY Brooklyn Bridge Adult Lebanese-born | 3 | 1 (1,0)
immigrant male
1999 Columbine, CO High school Two adolescent White 15 21 3 3(0,3)
males
2006 Montreal, Quebec, University (Dawson College) Adult Indo-Canadian 2 17 I 1 (1,0)
Canada male
2007 Tuusula, Finland High school (Jokela High School) Adolescent White male 9 19 3 1 (1,0)
2007 Blacksburg, VA University (Virginia Polytechnic Institute Adult South Korean 33 25 Il 43, 1)
and State University) male
2008 DeKalb, IL University (Northern lllinois University) Adult White male 6 18 8 2(2,0)
2008 Conway, AR University (University of Central Four adult African 2 | | 1 (1,0)
Arkansas) American males
2008 Kauhajoki, Finland  University (Seindjoki University of Adult White male I | I 1 (1,0)

Applied Sciences)

Note. Affected samples included participants who lived in the communities in which the incident occurred; participants did not have to be directly exposed to the
event. Remote samples included members of other communities and nationally representative samples. Table does not include three studies that each focused on

two different events (two affected samples, one remote sample).

(proposed) DSM-IV criteria and the children’s version of the
PTSD-RI (Schwarz & Kowalski, 1991b).

Major depression. The second most commonly assessed psychia-
tric disorder was MD. MD symptoms were assessed in 16 stud-
ies using 10 independent samples, and the prevalence of MD
was estimated in 8 studies using 7 independent samples. The
lowest prevalence of MD was 4.9% among survivors of the
1991 cafeteria shooting in Killeen, TX, assessed 1 year after
the event using the Diagnostic Interview Schedule for DSM-
III-R (North, Smith, & Spitznagel, 1997). The highest preva-
lence was 71%, detected in a combined sample of Virginia
Tech and Northern Illinois University (NIU) students 2 weeks
after the attacks at their respective campuses, assessed using
the Center for Epidemiologic Studies Short Depression Scale
(Vicary & Fraley, 2010).

Other psychiatric disorders. In addition to PTSD and MD, preva-
lence estimates were provided for the following psychiatric dis-
orders: generalized anxiety disorder (GAD; three studies and
three independent samples): range: 0.0-0.9%; acute stress disor-
der (one study): 33%; alcohol-related conditions (e.g., alcohol
abuse, alcohol dependence, alcoholism; four studies, four inde-
pendent samples) range: 0-9%; drug use disorder (one study):
range: 0-0.7%; panic disorder (two studies and two independent
samples) range: 1-2.4%; adjustment disorder (one study): 9.1%;
social phobia (one study): 3%; and antisocial personality

disorder (one study): 0-0.8% (Classen, Koopman, Hales, &
Spiegel, 1998; Johnson, North, & Smith, 2002; North, Smith,
McCool, & McShea, 1989; North et al., 1997; Séguin et al.,
2013; Trappler & Friednman, 1996).

Comparing Prevalence Estimates

There are at least four issues to consider when comparing the
prevalence estimates of mental health outcomes across the
studies in our review. First, variation in sample characteristics
that, as discussed in more detail later, could influence post-
event mental health, including variation in demographic char-
acteristics and exposure to the incident. Second, there is wide
variation in the timing of assessments, spanning from approx-
imately 1 week to 32 months post-incident. As shown in studies
with multiple waves (e.g., Nader, Pynoos, Fairbanks, & Freder-
ick, 1990; North et al., 1997), the prevalence of psychiatric dis-
orders tends to decrease over time, limiting the extent to which
estimates at varying time points after different events can be
compared. Third, different measures and diagnostic criteria
were used across the studies, which could certainly affect pre-
valence rates. The influence of diagnostic criteria on preva-
lence rates was most clearly demonstrated in the aftermath of
the 1988 elementary school shooting, wherein the prevalence
of PTSD among child survivors at 614 months post-incident
ranged from 8% to 91% and among their parents from 3% to
54% using conservative DSM-III-R criteria and liberal



(panunuoo)

9500| 33 Uo ||3s
sem Jojeaadaad pasds|je ays 3eys |npiesy
10 ‘pauJeds ‘quINu 3|3} :(DLILID SAIDAIISUOD
10 ‘91pJapow [p4aql uo pasoq sisouspip
Jo siopipaid) syuaued ‘qsld Ing ‘suedy
MBU O PasEa.dUl ‘DSINU [OOYDS O3 SAUSIA
paseaJoul ‘swoldwAs [edisAyd paseauoul
JUSA3 3ulinp Ja3uep ul sem Jo Joys 393
pInom ays Jo sy 1eys uondaduad :(puano
SAIIDAISSUOD 10 ‘91DJSpOW ‘[D3qI| Uo

paspq sisouspip Jo sio11paid) uaJpiyd ‘qs.ld

yajeay [eaisAyd
J00d—.1B} “JUSAS B3 Ul PSA|OAUI SOANE[D.
/SPusLJ) SulABY ‘OWIODU] S|PPIW ‘Swoy I8
USJP[IY> dJ40W 40 3343 SujAey ‘a8e-3|ppiw
:(pa1sa 10U spuadr Jo a>updiiusis) Qs d Pl
swoidwiAs g 42431y ‘yajeay [eaisAyd
J00d—.IB} “JUBAS Ul PIA|OAUI SBANE[D
/spuaLiy Suiaey ‘quawiojdwaun ‘@wodul
JaMmo| ‘awoy 3. UaJp|Iyd ou ‘@ge Jsp|o
‘SM)E1S Pad.OAIp J0O pajededss ‘pomopim
:(pa1sa1 20U spua.y Jo duDdHIUSIS) OS] d 919A8S

paseadap ay3
yum aduejufenboe usyesud yorio ‘winoia
paseadap ay3 Yaim dduelurenboe uajeaus
Spene 01 Awixodd syuow | ‘SSld
WIIDIA PISEIIDP dY3 YuM duesuenboe
Ja7e0u3 Sde1ie 01 AJIWIXoUd yauow | ‘SS1d

(sAnRAIBSUOD)

%€ ‘(1e49pow) %pT

‘(lea2q1)) %6¢€ :pasodoud

“W-lII-WSQ ‘sud.ed

‘as.ld ‘(eAneAsssuod)

%8 ‘(s1e49pOW)

%1% “(1e42q11) ‘%05
N-HI-WSQ ‘uR4piyd ‘asld

%00
‘wsljoyodly %00 *:dvo

(B1493142 SAIIBAISSUOD
pUE S3eJ9pOoW [eJaq]|
R

(n-wsa

quawsa|ddng Jua3sesiq/s|q)

%L91 ‘AW *%9°'G *ASLd  Wsloyodly ‘avo ‘diW ‘dSld

%8'9 :\puow-ised ‘gsLd
%9°C| usppurasod ‘gsLd

%¥'09 :AS1d

(@-s30) aw «
‘S|Q 9Y3 uo paseq ‘Apnis
33 4oy paALISp 3[eds) aS1d

(A1o1udAul Jo11q) Jo1ID)
-WSA ‘14-ASLd) ASLd

(-Wsa ‘rd-asLd) asid

-WSA ‘14-asld) asid

(powalp 199 = u)

swuaued ey pue (49 = u) (e1661) Pisemoy

sJ012IpaJd

CRIVETLIENE

(weasAg
uoneoyisse|D 24nsesl,|)
S2WOdINQO Y3|edH [eIud|]

syauow -9 SjuapnIs |ooyds AJeluswd|3 Q| pue zaemyds (e|)
1 ‘BYIBUUIAA Ul [oOYDs AJe3uawa|3—ggs4 |
(powalfo ¢ | = u)
Juasqe Jo (§| = u) Sunooys
aya 3urInp >Jom e JaYUd (6861)
9J9M OYM S3sS3UISNQ [ed0] BAYS PUE ‘|00DD|
S99M 9—f INOJ 3yl JO OM] Je saakoldwg  g| ‘yuwg ‘yraoN (1)
WV ‘@||IA|[9SSNY Ul sassaulisnq [ed0] N0{—/86 |
(pa123)Jp) UspdUI
3y3 Ul paAjoAul A3dadip J0u
3J9M OUYM Inq ‘A3UNWIWIod
33 WOJj USWOM UBdLIBWY (0661)
syauow -9 uedixal page-3|ppliy  £0€ ‘[e 32 ysnoH (1)
VD ‘OJpISA UES Ul JUBINEISDI POO-ISed—486 |
(0661) pPr19pa4
syluow pue ‘sueqJie]
b1 ‘puow | . 00l ‘soouAd “sapeN (q1)
(paw2ljo) (£861)
Yauow | SjuapnIs |ooyds AJBJUBWR|g 4§ ‘|e 30 sooukd (e])
VD ‘s3jaduy soT ul jooyds Auejuswa|I—86 |
Surwin | 9|dwreg N (4ea)\) Joyany

"sauapiou| 3unooyg ssely Jo $1994)7 [e2130|0Yd4ASd BYI UO SBIPNIS PAaMBIASY-I99d Wo.4 sdulpul4 sy jo Auewwng *7 ajqel

65



(panunuod)

uopnedipaw Supfel ‘4o[Esunod o

Jo1d0p & 8uess ‘(Ajuo siuedidnued seway
Suowre) Japuosip d1neIya4sd Juspioul
-1sod Aue ‘q|y 3uapidul-isod ‘(Ajuo
syuedpn.ed sjewsy Suowe) sisoudelp
s13e1Yd4Asd Juapidul-aud Aue ‘(Ajuo

syuedipnaed ajewsy Suowre) Y JUspIdUI %9°8T

'SIQ) adsv ‘aa/va ‘av

(pamaJp
‘suopuodsau Aduadiswe
‘soako|dwa pue suouzed

(re61)
[93euzaidg pue

-a.d ‘Jopuad sjewsay :syuow 7—| ‘asld :dS1ld—syuow 7—| 1y VYV ‘AVvO ‘Ad ‘dW ‘aSld syauow 7—| ueaneIsad “8'9) SUOAIAING  9f | ‘Yaws ‘yaaoN (e])
YL ‘UD3[|1Y] Ul JUBINEISDI DJAIS-BLISIDJED—| 66 |
(souepioae
pUE uoIsnJ3ul) PEOPIOM dANEIIEND
pue ‘peopliom aAnenuenb ‘eunssaud F661)
W3 JUSWIUO.IAUD SIOM 3SJIIAPE SJapueg pue
‘Inwns dnewnes) 0) dinsodxa—ijuaAs (ouepioay (pa13)Jp) ‘uejdey| ‘Ajsuazoy
a2 uianp ssa.3s qol Jo suo1edIpul 3Al 1SS 1 d — pue uoisnuiuf s3|1) ds.Ld syuow 9 saapuodsad Aouadiawy (Op| ‘ueols (g)
saoualIadxa
[BUOIIOWS JO [|BJ3J Ul JUSWYSIUIWIp
0 5p2e| ;swoldwiAs QYo ssaJls d|puey 03
A|iqe paAldJad ‘|[edau ul Juswysiuiwip
40 >2e| isyauow g| ‘swoldwiAs
AW ‘(jesnodeaadAy) seduaiiadxe
AJ0sUBs Jo [[BdaJ Ul JusWaBJe|ud syuow
81 ‘SS1d ‘(uoisnaaur) sedusiiadxs
[BUOIIOWS JO [|BD3J Ul JUSWYSIUIWIP
40 %] “(SS.Ld [E303 ‘[esno.edadAy
‘9dUBpIOAR) sadualIadxa Aiosuas pue
‘(JesnoJeaadAy) seousiiadxa 1ea.yy oy (£661) AllBNPIW
‘(fesnoueaadAy) seoualiadxa [euonows (Iv.Ls) avo ‘(1ag) anW syauow <(Paallp ‘7| = u) sarem PUE ‘D|S[EMOD]|
JO [[e334 JO JUBWAEIEIUD SYIUOW 9 ‘SS | d — {(I-Wsa d-asLd) asid 8l ‘sypuow 9 ¢ pa19jdwod sjdwesqng 4 ‘zremyps (37)
(Iv1s) avo :(1ag) aW s{puow o(POD3YD g | = u) sorem (9z661) Pisiemoy)
dn-moj|o04 03 550 ‘syauowW 9 ‘SS 1 d — “(In-Wsa ‘rd-asLd) asid 81 ‘syuow 9 T pa39jdwod sjdwesqng T pue ziemyds (q7)
eluayIseydAsd pue ‘Landasul ‘quswURsa (ez661) Pis|emody
pue 3jin8—sare.n Ajeuos.ad ;551 d — (I-Wsa ‘rd-asid) asid sypuow 9 (papaffp) [puuos.ad [ooyds T pue zremyds (eg)
(oAneAIaSUOD) %9
%k ‘(93etopow) %bT ‘%9 |
“(res2a) %S ‘%TS ‘AIFWSA (ea23143 DARERAISSUOD
pasodoud ‘|||-INSQ ‘sausJed pue ‘@3eJapow
‘ds.Ld ‘(eAneAsasuod) ‘[e4aq1| ‘Al-IWNS@ pasodoud
%6 ‘%91 ‘(23e49pow) ‘[e1661 ‘Disiemoy
%Y ‘%19 ‘(e1aqu) %1+ g ZIBMUDSG SE sadudeAald
‘%16 *Al-WSQ pasodo.d awes] Y-[II-Sa (91661) Pisiemoy|
— ‘l-WSQA ‘us4piyd ‘dsLd ‘II-WSA ‘14-AasLd) ds.Ld syauow -9 e OFl pue zremyds (q|)
sJ0101paJd CRIVET TN (weisAg Suiw o|dweg N (4eap) Joyany

uonedyisse|D) 94nsesly)
$aWOo2INQ Y3[esH [eaudy

(penunuod) ‘g a|qe

66



(panunuod)

UONEBIOGE[d 12NJISUOD Pale|a.
-BWINEJY JIMOT syIuow ¢ ‘AUsAodaJuou
dsS.Ld ‘AS.Lld wsppul-aid >jPeMm | ‘QSLld
swa|qo.d
Supjulap Joj jusuneaay jo AJoasiy
[eauaded ‘uoissaadap jo Auoisiy Ajiwey
saeak € ‘g wouy Auaaodaduou
‘syauow g—| e [euoissajoud yajesy
|eausw & udas 3uiaey ‘swordwAs
0) aNp 92UAJ3JJIdIUI [BUONDUNY
:saedk € ‘QSld wouy AUISAOdRJUON
syauow 7—|
e 3uidod adueidadde uonel|dUOdA
pue wsnewsdedd paw.Jojul J9MO]| :sdeak
€ ‘4apJosip Auy ‘syauow 7—| e Suidod
wspewsdead pawdojul J9MO| ek
| ‘4opJosip Auy syzuow g—| e 3uidod
wspewsead pawdojul pue yseadino
9AIIDE JSMO| Syluow g—| ‘JapJosip
Auy ‘syauow g—| 1e 3uidod yoessano
9AIIDE JIMO| SUBA € ‘I ‘Syuow
7—1 e 8uidod wspewsdeud paw.oyul
Jamo| syauow 7—| ‘gl ‘syuow
7—| e 3uido> wspewsdead paw.oyul
Jamo| saeak € ‘QSld ‘syruow 7—|
e Suidod wsnewsdead pawJojul Jamo|
edk | ‘QSld ‘syauow g—| e Suidod
wspewsdedd pawojul pue yseaano
9AIIDE JIMO| SYauow 7—| ‘QSld
AW swnsy|
‘syauowr Z—| 38 QW ‘AW 3upidul
-a.4d ‘4apJosip oleIydAsd swnay
Jayo Aue ‘uspuosip dlaielyd4sd Juspioul
-1sod Jayio Aue ‘(Ajuo syuedidnaed
9Jewsay 3uowe) sisoudelp dl43elydAsd
auapul-aad Aue ‘uspuss sjewsy
Jeak | pue syauow g—| Yaoq/eyae ‘gsid

%L°8E PIPAM | ‘ASLd

%01 ‘AW
‘%81 :ASLd—sIeaA € 3y

%L°0 :AdSV
‘%8°0 :aa/va ‘%L’S :av
IVV ‘%6'0 :QVD ‘%HT :ad
%6y ‘AW ‘%L°L] ‘ASLd
—Jeah | 3y {%0°0 :AdSY
‘%0'0 :Ad/vaA ‘%S’L ‘v
IVV ‘%L°0 :aVD ‘%€'T :ad
“%E°01 ‘QIW—SYuow 7—| 3y

(AIFWsSa

‘lad @Y? woudj sjnpow) AS1d  Syuow g eam |

(4-In-wsa
'S1Q) adsv ‘aa/va ‘av
/VV ‘avD ‘ad ‘dW ‘as.Ld

sueak ¢ ‘deak
| ‘syauow z—|

(d-n-wsa
'SIQ) adsv ‘aa/va ‘av
/VV ‘avO ‘ad ‘dW ‘as.Ld

saeaf ¢ ‘deak
| ‘syauow z—|

(4--wsa
'S1Q) adsy ‘aa/va ‘av
/VV ‘QVD ‘ad ‘AW ‘aSLd  “eef | ‘syzuow 7|

(pamalJp

‘pasodxa Apdaulp jo
saAnejad “3-9) pasodxa
Aj329.1pul Jo (suouzed
Juednelsad “89) pasodxs
AP22uIp JayaIe suosJddd 76

(9661) 1PM3S (7)

(z007) YHws
pue ‘|o3euzaidg

‘uoayaindHdl
‘yioN (P1)

(1007) wprws
pue ‘|o3euziidg

. 9€1 ‘yroN (21)

(L661)
[98euzidg pue

e PCI “yaws ‘yioN (q)

sJ0121pa.d

adudeAd.(

(woasAs Suwn
uonedyisse|D ansealy)
SSWO2INQ YIesH [eaus)y

o|dweg N (4ea)) Joyany

(Penunuod) ‘7 d|qe L

67



(panunuod)

SeaJe [ednJ pue uequngns ul Ajluo

10943 ‘(s|dwies juapidul-isod ‘sa) sjdwes
Juapul-aud : uejd apdIns & apew,,

Wo3| "Sea.e |ednJ pue uequnqns ul Ajuo
1099 ‘(9|dwies juapidul-1sod 'sA) sjdwes
3uspidul-a.d : 9pIdINS paJspIsSuod,

wia| ‘seaJe (Uequn pue uequngns

'SA) [ednJ ul 493uouas 3299 ‘(s|dwes
juapul-a.d sA) ajdwes juspidul

-150d :_|ooyds 01 03 01 9jesun 001 33}, W)

(a3uswiaedsp

A3ojo1d0g ay3 "sA) syuswnaedap
aJanje.911 pue a8endue Jo suy

aul4 ay3 ul 3uaq ‘(sjdwes juspul-1sod

'sA) o|dwries juapidul-a.d :A1ajes paAladIad

(dnoug uostredwod jo Jaquiaw “sA)
Joalaans e 3uisq :swoldwids qyo ((dnoud
uosiuedwod Jo JaquIBW ‘SA) JOAIAINS

e 3u1aq :swoidwAs q ‘(92ueploae

pue uojsnJiui ‘dnoug uosiiedwod

JO Jaquiswi "sA) JoAIAINS & 3ulaq 1SS d

(soueploae
|-S3| pue ‘uoisnaiul Y-S3| ‘[eI03

$1@) swoidwAs sy syauow |-/ ‘ASLd

(jesnoueaadAy pue ‘aduepioae
‘Bupusluadxaau) uonezl|in adIAILS
Ya[eay [eausw ‘(9dueploAe) AISA0D3

Jo el paAvdad ‘(sdueploae) 3umasdn
AJ9A sem juapidul ay3 Jeys SunJdodau
‘(Budualiadxaau ‘S| d [€303) Wley

JO |eap 1e248 B WYl pasned pey Juapidul
a3 91| 3u1]934 ‘Uo1IBINPA JSMO] ‘palJiew

8uiaq ‘a3e 4adunof oM g8—9 ‘SS1d

%1°6 ‘poow

passaudap pue A1aixue

PaXIW YlIM JSpJOSIp

uaunsnlpy ‘|6 :A1aIxue

YIIm JapJosiq usunsn(py

%9°Sy AW ‘% 9€
:ASLd—SJOAIAINS Suowy

%EEE :ASV—/AM | Iy

%01 :aSLd—s4eaA § Jo
aeaf | ‘Se9M g—9 JayId
W %0 :aNa ‘%6 :anv
‘%0 :AVD ‘%1 :dd ‘%¥ -dW
‘%S :dSLd—S99Mm 8—9 1y

(swa1 §) ap1INg “(swa
8) @dud|OIA [euossadiaiu|

(swsa1 9) A&1oges paaisdany

(uonewuoyur [ed1uld

‘Ivg) swoidwds Qvo

‘(uorewoul B 1AQ)

AW ‘(uonewuoyur [ed1uld

“d-S3| ‘©jeds wordwis
asld ‘Al-WsQ) asld

(O¥sYS) asv
‘(4-11I-WSA ‘s1a ‘s asld

(3uswa|ddns

Ja1s881Q/S1d) ANA
‘any ‘avo ‘ad ‘awW ‘asld

(paren)

(patJen)

Seam g

syauow
01=£ ™33Mm |

sJeak ¢

‘Jeak | ‘S99M 8—9  pue 3snoylinod 1e seskojdwy (g

(s70Wa4

‘00€‘€ = u) 3uspiul-isod
PUE (64071 = u) 3UsppUI
-a24d passasse ‘AaAung

JoIARYSY Sy Yyanox
paseq-|ooyds [euoneu

6661 2y ut ssueddiied  6pE‘G|

(s120wWi34 ‘70| = u) uspIdUI

-1sod pue (gz = u) uspidul
-a4d passasse ‘ASojouyda |

Jo @amnsu| J91saydoy

e Juapn3s 989|102 djeWR 7|
0D ‘duIquInjo) ul [0oYds Y3IH—666 |

(pa13)Jp ‘uosiiedwod)
Ajunwwod awes

3Y3 wouj pue paydrew-ade
‘SJUSpNIS | | (SJOAIAINS)
Sunooys jo 193.e1 sem ey

UBA 9Y3 Ul 3U9M OUM INOA 7T

(z00?)

[[ews pue ‘soliieg

‘uosaapuy
‘uowsg ‘yauaug (7)

(1007) uesoH
pue Ajsa10.08 (])

(9661) uewupatiy
pue us|ddea] (])

AN ‘uApjooug ul a8plig uApjooig—+66 |

(paajp
7€ = u) saaem g paidjdwod

o|dwesqns ‘saako|dws 22O  9¢

(8661) [93a1ds pue
‘sojeH ‘uewdooy)

‘uasse|D (1)

VD ‘03spuely ues ul Buping XBO—E66 |

(pamalip

t// = u) sanem T pad|dwod
a|dwiesqns ‘sfenpiAlpul
PAJOAUI JO S3DIY0

(2007) yiws pue
‘YadoN ‘uosuyof (1)

1INOSS|| ‘SINOT 1S Ul 9SNOYLINOD—T66 |

sJ0101pa.d

CRIIETLICNE

(we1sAg
uonedlIsse|D) aunses|,)
SaWodINQO Ya[eaH [eIud)y

Suiwi

o|dweg

N

(4eap) Joyany

(penunuod) -z s|qe L

68



(panunuoo)

|nydjay se 31oddns sistid Suialedaad

J0u ‘au0ddns sislud paJayo usaq Sulaey
:90UBqINISIP D1BIYIASY {nydjay seuoddns
sis11d 3uladuad Jou iS4 4oddns sisid

(OHD) @2uequmsip
dueIYIAsd {(S31) ASLd

(pawayp)

(T107) usuniuely
pue ‘luonAeseH

‘usurejewong

paJayo uaaq SulAey :SSAUISIP JIIBWNEIIISO] — £(S31) ssaJIsIp dnEWNEIISO4 sqiuow sjuapnis jooyds y3iH ejof ‘uauonpy (21)
3|npe uelpJenduou
& wouJj 34oddns [eausw snoiasud ‘Ajiwey
wouj 140ddns [e1d0s paA@diad Jamo|
‘(pasodxaun ‘sa) pasodxa ‘(sjuaied
[e2120]01q Y30q YaIM BUIAI| "SA) BSIMIBIO
Jo juaJed [ed180|01q SUo YIm SulAl|
‘Japuad ajewsy ‘93 Jop|o :P2UBQINISIP %€°€| syauow g ised
d1I3BIYDASY ‘SPUBLIY PUE A[lWE) WOy Sulinp asnqe acuelsqns (wau |)
140ddns paalaauad uamo ‘(sunsodxa ul aseaudu| ‘%/°| € syauow 9 3sed Surinp asnge (pa1ajip t97§ = u) puejuiy
Jued1IUSIS 01 p|IW “SA) dunsodxa awaIxa :92ueqUNISIp Jl3eIYdAsy aoueIsqns ul sadueyd) ur [ooyds Y31y juauayip (1107) usuniuey
10 249A3s ‘(pasodxaun ‘sA) pasodxs %761 ‘ASLd ‘%8 W {(OHD) @>uequnisip ® wouy syusapnis jo dnou3 PUEB ‘NSNNUIATY|
‘Japuald ajewd) :S1d ‘(pesodxaun :SS2JISIP DIBWNEAIISOY a1eIYdAsd (S31) Asld uosiiedwod pasodxaun ‘81ag ‘lIonAeIRH
'SA) pasodx3 :ss9.3sIp J13BWINE.IISO —pasodxs Suowy  {(S3|) SS9JISIP dPBWNEIIISO syiuow 4 ‘syuspnis jooyds Y3iH edjof | €T ‘uaurejewons (q|)
(1107)
uaunn.el pue
aunsodxa elpaw J4aysiy :9dueqUnISIp (DHD) @oueqUmIsIp ‘nsnnUIA ‘81ag
J13RIYAs ‘sisijeudnol Aq pamalAIsIUl JO J19eIY24sd (S31) AsLd ‘usurejewong
payoeoudde 8uiaq :ssaUIsIp dNBWNEINSO — £(S31) ssaJasIp dnEWNERIISO4 syuow 4 [Kard ‘lionAeseH (e])
puejuig ‘g[axjof ul jooyds YSIH—/00C
9% | ©39suo JuapIdUIl
-a4d yam uapdul-ysod
e JapJosip dla3elydAsd
Auy ‘¢ reiqoyd [e1pog
‘%G :Aouspuadasp |oyod|y (AsAing yajesH Anlunwiwiod)
‘%S ‘AW %8l *asLd uelpeue) 700C 942
(pawioday 10u —S91BJ 9DUSPPUI JUBPIDUI wouy paydepe saJnseauw)
$21511D1s) 94nsodxa JISOJD pue JUSIEdID) -150d ‘%0€ :1opJosip sJapJosip dlneiydAsd (pa13)Jp) (g102)
:9pJosip d1nelydAsd Aue jo sduapidu]  dleIYdAsd Aue Jo adudjeASId Juspidul-3sod pue swnayI syzuow g|  saakojdwa pue syuspnis D 86 ‘e 39 uIndag ()
23ganQ) ‘[easnuoly ul (D) 283[j0D uosmed—900L
(s10wWa4 ¢/ 777 = u) LpPLUI
-3s0d pue (0z9's = u)
JuapUI-2.d passasse
(s)dwres juspioul ‘ASAING UOIBZIWINDIA
-a.d ‘sA) ajdwes juapdul-asod : ;jooyas awlD) [euoneN
78 NOA WL.BY 0 >IBIIE ||IM SUOSWOS (swa11 ) uonezIWNDIA ay3 01 3uawe|ddng swiuD (£002)
1Y) pIedje NOA SJB USYO MOy, W] — JO Jed4 ‘(SWSM /) 90UBPIOAY (palteA)  [ooyds g6 | 2Ys Ul syuedpnaed  /6€'S uoi8uippy (g)
sJ03d1pa.g CRIVET VNN (weisAg Sunwr | o|dweg N (4eap) Joyany

uonedyIsse|D ‘2.nsesl)
SBWO2INQ Y3|eaH [Baus)y

(penunuod) -z s|qe L

69



(panunuod)

(3uswuouiaua) 110ddns

puaty Jay3iy ‘(safeasqns [e) 31oddns
Ajwey aaydiy ‘(jedi8ojoydAsd ‘learsAyd)
SSQUWIOPUE. JO BSUIS IIMO| ‘(Sa[edsqgns
II12) yriom-yjas Jay3iy “(jeatsAyd)
2unsodxa JaMmo] :(S3[BISqNS JUSWUOIIAUD
pue ‘[enos ‘[es13ojoyaAsd ‘jedisAyd)
syauow g ‘o417 jo Ayen®d ‘(eAniusod
‘|ea130jo1sAyd ‘|euonows) 14oddns
Ajlwey Jsmo| ‘(Jeuonnows) sssuwopued
Jo asuas J4ay31y ‘(sajeasqns |[e)
Y1IOM-J|3S J9MO] ([edolABYDq) dinsodxa

Jay81y ‘(se[eosqns |e) swoidwAs (1107) wosxy
avo 8unooys-aud Jaydly :(safeasqns syauow pUE ‘UOIaPII
[eJolaeyaq pue ‘@AnIusod ‘[edidojoisAyd (100-OHM) 9 ‘syauow ‘l@yssnbe
‘[euoiows) sypuow g ‘swoidwis Qv a1 jo Auend (Svad) avo T ‘quspidul-aug . 86T -s|I4D (37)
SYIUOW 9 pUe 7 Je SSO| 924n0osaJd Jaysiy syauow (6007) wosxy
syauow 9 ‘sS1d auspul-isod syauow %ET :dS.Ld—sYyuow 9 9 ‘syauow pue ‘|aydsanbe)
T 38 50| 92n0s3.1 ISYBIH SYPUOW T ‘SS1d 3V ‘%0€ ‘ASLd—Ssyuow 7 3y (¥S-SSd ‘Al-WSQ) As.Ld T ‘JuspiduI-aUd e €6C -s||MD ‘oI (q7)
syauow
9 pPUE 7 3e Ule3 924N0SaJ JIMO| ‘syauowl (6007)
9 pUE 7 JB SSO| 924n0saJ Jays1y :syauow syauow [9ydanbe | -sjjun
9 ‘(sajeasqns woldwAs qQyo pue Qi 9 ‘syauow pUE ‘wosxy
4O ®|qeLIeA JuSIE]) SS.ISIP [€2180|0YdASy (svad) avo «a-s3d) aw T wapiu-ald  (pawalfp) sauspnis | A dewR4 g6 ‘uorzpar (eg)
SpuaLy
YaIm Juapidul ay3 3uissndsip awi Jajeaus
‘Ajiwrey yaim auspioul aya Suissnasip swin
4918248 ‘BlpaW SMaU 0] 34nsodxa Ja1es.8
‘sndwied Uo N30 p|NOd JUSPIDUI JB|ILIS B (6007) uewysiaT
e sJes) ‘sndwied uo paw.iey Ajjeuostad (paydadsun) pue ‘uojje4
3uraq jo s.eay :swordwAs dlareiydAsd swoldwAs dLelydAsy oM € . CIE ‘peIsNyY ‘Iyejie4 (q1)
(428ue pue quans sy jo Suike|dau
‘uoneziuedJosip ‘uoissaudap 3asdn
YoBWOIS ‘JBD} ‘UOIIDBIISIP ‘SDIUBQGINISIP
dasjs ‘syy3noys aAisnaaur) Suiyorem
AL Jo sanoy aJow ‘(auaAs aya 3uike|dsu
‘uoneapl |epIdIns) sniels Aldoulw (s70Wa4) AisasAlun
d1uyla/[erded ‘(Jeay) Japuald sfeway 9315 INdNJ_UUOD) (6007)
‘(seaeuny3iu) ae uop|o :swordwAis qsy (AIFWSQ@ ‘swa-¢1) ASY oM § [eJ3usD) woJy sIuspms 7| € 3Isa pue 1ye|e4 ()
VA ‘8ingsxpeig ut (LA) Y231 BUBIA—L00T
sJ0121paUd (wo1sAg Sulwin ) o|dweg N (4ea\) Joyany

uonesyisse|D 94nsesly)
SBWO2INQ Y3|eaH [Baus)y

(penunuod) *g a|qe

70



(panunuo>)

A1IBPI|OS [BID0S USMO| PUE ‘SPUBLY

Y3IM SUOIIBSIDAUOD [BNIJIA JOMBD) ‘A|Iwuey
YIIM SUOIIBSISAUOD [BNIIIA JDMB3) ‘Al1wrey
YIIM SUOIEBSISAUOD uosiad-ul Jomay
‘JUSpIdUI BY3 ISIE JO|SSUNOD [euOISSdy0.d
B U93s SulAey ‘wea) AJUNWWOd

® uo uonedpnJed jo dde| ‘wuoddns

[E120S [[BI2A0 JSMO| ‘JUSPIdUI 3Y3

JO WIDIA & 3uimou| ‘4apuasd ajewd) :3ulaq

(Aanonpoud
Buissasse wall
IV ‘4auasuds uojssaudap

Ddd) duisg-jjpm

(T107) uehy

-||9M [eJOIABYSQ PUE [BUOIIOWS JIMOT — |eJolABRYDSq pUE [BUOIOWS syluow § (paajJp) syuspnis JA €4S pue uopmeH (qy)
(Aanonpoud
SYauow €| PUE ‘syauow ¢ ‘syauow Buissasse wal
G 38 AJLIBpI|OS [BIDOS JIMO| Syzuow IVAA ‘Jaudauds uolssaidap syauow
€] PUE ‘syauow g ‘syauow g ‘Suidq Ddd) duisg-jjpm €] PuE ‘syauow (pa139)Jp) (1107) ueky
-||9M [BJOIABYSQ PUE [BUOIIOWD JIMOT — [eJolABRYSq pPUE [BUOOW] 6 ‘syauow g Anoey pue syuspnIs J A €9€ pue uopmeH (&)
<(pa13)Jp) syuswssasse
MBIAP[IOM dn-moj|o} paisjdwod #1020
paidnusip 4938348 ‘Aded1Ya-J|as JOMO] (unseaw wLl-g) oym sjuedpnJed sauo[ pue ‘saydnH
‘SYuOW H—¢ I8 §S1d 4oY31Y :A114dA3S OLID — U H(AIFIWSA ‘OS1) AS1d  JedA | ‘sypuow p—¢ paAeaJaq jo ajdwesqng  GHT ‘ekeqy ‘ynws (q¢)
aouejuienboe jo
pUSLI} B JO UYIBSP ‘pUBLI ISOJD B JO L3Bap
“QuUapIdul SulINp SPUBLI} 9SO|d 1DBIUOD
Ijiqeul {2B1IE JO JUSPIdUI ISl (1100
03 aJunsodxa Jaydly ‘uapusd ajewsy) :qSld %S| :AsSld (AIFINSA ‘OSL) ASld Jed4 | ‘syauowl $—¢ (po10aye) syuspnmis | A 6£9'% ‘e 39 say3nH (ef)
syauow 7 3 31oddns Ajiwey
JOMOJ ‘SLIUOW T B $J919q 9JUS|0ASUS]
J9MO| ‘UOIIBZIWIIDIA [BNXDS JUSPIDUI
-a4d weak | ‘swordwAs |y ‘syauow (z102) >ong
7 e 21oddns Ajiwey Jamo| ‘syauow 7 e Jeak | ‘syauow pue ‘94g ‘wosxy
SJ91]9q 9DUI|OABUSQ JOMO| ‘UONEBZIWNDIA (a-s3D) 9 ‘syauow ‘l@y2snbe
[enxas 3uapioul-a.d ieak | ‘S5 d — AW “(4S-55d ‘Al-WSA) asld T ‘usppul-aud e SIT -s||uD ‘e (37)
syauow 9 3e Suidod aAndepejew
pue ssa.3sIp [ed130[oydAsd :Jedk | ‘ssa.alsIp
[eo180j0yd4sy ‘syauow g e Suidod
SAndepejew pue ssaJisip [ed180joydAsd
syauow 9 ‘ssaaasIp [ed130]0YdAs (sS2.1ISIp
uapul-aud sysuow g ‘(sofeasqns
woldwAs qQyo pue g JO d|qelieA
jua1e]) ssaasip [ed130joydAsy ‘syauow %HT (1100
9 1e 3uidod aAndepejew pue g 4 ek ‘AW ‘%LT :ASLd—eak Jeak | ‘syauow [9ydanbe | -sjjun
| ‘SS.Ld ‘syauow g 3e Suidod aAndepejew | IV ‘%TT :Q—Ssyuow (svad) avo (a-s3ad) 9 ‘syauow pUE ‘WOosXy
‘SYIUOW T 3B SS1d SPUOW 9 ‘SSId 9 IV %61 “AW—SYIUoW T AW ‘(¥S-SSd ‘AlIIWSQ) ASLd T ‘JuspiduI-aUd e 89¢ ‘uoremr (p7)
sJ0101paJd 9dUd[eAdId (weisAg Sunwr | o|dweg N (4eap) Joyany

uonedyIsse|D ‘2.nsesl)
SBWO2INQ Y3|eaH [Baus)y

(penunuod) -z s|qe L

71



(panunuod)

sadAlouag Suissaudxa
-MO| JadJewnW Y411 1 H-S ‘@dAousd
VIV 1€59Ts4 $99Mm —7 01 Jusploul

-9ud wouy swordwAs ur a8ueyd ‘ss]d

$SO| 924N0saJd Jaydly ‘s>Pam

$—T 78 SS1d Joy3ly ‘aunsodxa Jaysy
‘swoldwAs qQyo 3uspnul-aad Jsydiy
‘aunsodxs ewne.y jusppul-aud Jaydiy
‘fQ11D1UYI9 /908 UBDLIBWY UBISY SYuow
8 ‘SS1d ‘@unsodxs Jaydly ‘ssasis
juappul-aud Jaydly ‘eunsodxs ewnesy
juapipul-aud aaydy ‘Adiuyls/aded

UBDLISWY UEBDLIJY-UOU IS399M p— ‘SS1d

SPIM H—T

e 9dueploAe [enusliadxe Jaydiy
‘S99M p— B SS1d Jay3ly ‘aunsodxa
J9y81ly syauow g ‘sS1d ‘uonedossIp
snewneaad Jaydly ‘@dueploAe
Jernualiadxa uspul-aud Jaydiy
‘aansodxs ewne.y jusppul-aud Jaydiy
‘(jesnoJeaadAy pue asuepioAe) AdIUYILD

/32'J UYAA-UOU :SH39M $—T ‘SS1d

JUapIdUI 3Y3 INOqe
3uipead pue 3unium 3)Iym 103ye aAe3su
J9ySIH eam 9 ‘swordwihs qQyo
uapIdul ay3 Inoqe 3ulpes. 3|Iym 1Dy
aAne3au Jay3iH oM 9 ‘swordwAs
Al 9UdA3 1noqe 3uipead pue Sunlim

3]1ym 103ye aAneSau JYSIH $99M 9 ‘SS 1 d

aJnsodxs
Jay81y ‘(suaduod aAniudod pue |edisAyd)

Aianisuas A1aixue Jaysiy $59m p—7 ‘SS1d

— (AI-WSA ‘D03a) asld

— AIFWSA ‘©3a) as.id

%11 :SS.Ld 3uedyIusiS
—syuow 8 Iy ‘% 6%
nmm._.n_ u:mu_tcw_mlmv_wwg
¥—C WV %80T :SS.Ld
juesuSIS—3uspIdUI-a.g (AIFWSA ‘D3a) asld

(1z-ssva) avo (1z-ssva)
— aw ‘(AI'Wsa ‘©3a) asld

— (AIFWSA ‘D03a) asld

SyPam
¥—C Juspidul-a.d

sypuowl
g ‘SPaMm
¥—C ‘Juspidul-a.d

syauow
8 ‘SPam
¥—C ‘Juspidul-a.d

oM 9

SyPam
¥—C Juspidul-a.d

<(pa13fJp) sojdwes

VNQ Papiroad oym
syuedipnaed jo sjdwesqng  ge7

e 169

e CES

+(Pa123)Jp) JuswiIadxe

AJojeaoqe| e ul pajedpiiaed

aJnsodxa Jo s|aAd)

1S9MO| pue 3say3Iy Yam
syuedpnJed jo s|dwesqng g5

(pa1a)ip)
siuspnis NN 3dewa4 |69

11 ‘qreyRa u (NIN) Asiaaun siou

(T107)
‘e 32 422431y (3])

(1107) 3210
pue ‘e|ndwnyy
‘uoremr (P1)

(1107)

A|TIAOYIBA pUE

‘usspJdeg ‘nNdIQO
‘ejndwny| (21)

(1107) 4aunusfep
pue ‘NINdIQ
“sJoyuagey

‘sngiag (q1)
(6007) 31210
pue ‘e|ndwnyj
“JaUnUSEA

‘uosuaydsag (e])

UIay3loN—800¢

sJ0121paJd

9dUd|eAdId (weisAg
uoneoyyisse|D) ‘a4nsealy)
SSWO2INQ YIeaH [eIusy

Sunwny

s|dwieg N

(4eap) Joyany

(penunuod) *g a|qe

72



(panunuo>)

(s1e2sgns
saaylo 03 3unejad) ajf1s Juswydeire
JUBPIOAE SyIuOW g7 ‘D] 4 19M07
‘(ajeasqns saayiro o1 3unejpd) 9j41s
JUSWIYDEIIE JUBPIOAE [SYIUOW 9| ‘D) | d
Jamon ‘s9]A1s JUsWIYdEBIIE SUNdISUOU
syauow 9| ‘swoldwids aAneRossIq
ts9]A15 JUSWIYDEIIE SUNdSSUOU
'syauow 4 ‘swoldwAs sAREIDOSSIq
‘(9]B2SQNS 22UBPIOAE ‘SS | d [B103) BAIS
Juswydelze paldnadoaud syuow 4 ‘SSd —

(o1ued pue ‘ssauwied

(Io1d)
91d ‘(s3a-Vv) swoidwAs
aAnenossg (s31) Asld

(#107) usuniely
pue ‘usurejewong

syjuow ‘dlewreuny
87 PUE ‘sypuow ‘lAONAeRJBH
9| ‘sipuow § (pawajip) sauspmis syNS €1 ‘usununy (1)

puejuly ‘plofeyney| ur (SYNS) se2uadg paljddy jo Auisasaun pioleuiss—800T
(1107) uelyoe]

JO YJDB| ‘SSOUPES ‘4ed} ‘UoISNjUOD) (ayes pue ‘@duadg
J9puagd s[ews) [sUOIIOEI [BUOOW] — wial-/) SUONIEIY [euonowy oM | (paaljp) syuspnis NYD 695 Qukuply (1)
WV ‘Aemuod) ul (NYD) ANSJ2AIUN SBSUBIY [BLIUSD—8O0T
(0107)
SPam D|SUOIMOD]S
— — (SWod) pooly € ausppul-a.g (pawafjp) sauspms NN §§ pue naudey (7)
syauow g 1 (Aed [RUOROWS syauow
40 >}oE| ‘sa1S93e43S 03 SSIIOE paAIWl|) 7€ pUE ‘syauow
san|noip uonendaJ uonows Jaysy 9 ‘syauow
‘aunsodxa Jaysiy ‘@dueploAe [epualiadxa 0¢ ‘syuow
uappul-aud Jaydly ‘aunsodxa ¥1 ‘syauow (#107) uodiy pue
BWINEJY JUSPIDUI-3Ud :Alo1d3fen) 8 ‘SPam ‘eUUBH ‘ouuBuOg
uORUNYSAP DIUO.IYD ‘SS3.13S DIBWINE.IIISO] — (AFWSQ ‘©3Q) @sld  #—T ‘uappul-aig . 099 B (31)
syauow g pue
syuow $—g e SaNdIIp uonendau
uonows Jay3ly :syuow g ‘(ssa.a3s pue
‘avo ‘dl Jo 319n43suod Judle|) SS2UISIp
[BISUSD) {SHI9M p—7 B S NIYIP
uopendaJ uonows Jaydly ‘aunsodxa
JayBly ‘ssaaisip [eaaual jusapul
-a4d syPam p— ‘(ssadls pue ‘QyD
‘AW JO 12nJasuU0d JudE|) $SAIISI]
[eJ2UDD) ‘SYIUOW g PUE SHIM p—T
e sa3 NdIYIp uone|NSad uonows Jaydiy
‘SSLd ‘@M p—7 pue uspidul-aud
e san|Nd1Ip uonensad uonows Jaysiy (1z-ssvQ) ssans (1T sypuow (€107) 13240
‘aansodxa Jaydly ‘ssa.ays dnewneaysod -ssva) avo (17-ssva) 8 ‘SPam pue ‘e|ndwnyy
auapul-aud Jaysly $PM p—T ‘SS1d AW (AIFWSA ‘©3IA) AS1d  +—T udpbul-a.g e 169 ‘uaapueg (41)
sJ0121pa.d 9oUd|eASId (wa1sAg Sulwin o|dweg N (4eap) Joyany

uonedyIsse|D ‘2.nsesl)
SBWO2INQ Y3|eaH [Baus)y

(penunuod) -z s|qe L

73



"Apnas Buipsdaud a3 se uondidsep ajdwes awes,

‘Jalug—a[eds a4 jo Auend) uoneziuesiQ YajeaH PHOAA = TOO-OHAM ‘A101usAu| Juswisnipy JaSUaqUISAA = [WAA ‘Y221 BIUISIIA = | A ‘Jieuuonsand) Suiusa.dg ewined |

= DS ‘A1ojuanu] A19IXuy Jed | 91BIS = [V 1S ‘9JIBUUOISINY) UONDEIY SS.11G 9INDY PJojuelg = ODYSYS ‘AIIaAas/swordwiAs ssa.ls dnewne.nsod = G5 | 4 X9pU| UOIIDBIY-SSA.IS DNBWINE.IISO = [Y-S.Ld ‘49PIOSIp SS2.418
snewnesnsod = S d 24oday Jos-91eas wordwAs ASLld = YS-SSd A40IUSAU| YIMOUD) dNBWNEINISO = || d S9IBIS POO|] JO 3JOdd = SO ‘MdlAIIUI dnsouselp dLnelYdAsd = |qd 4apJosip dlued = Q4 ‘Alstaaiun
sloul||] uJayloN = NN ‘uolssadap Jofew = | 9[edS SIUaAT jo 1dedw| = 3| ‘@dreuuonsand) YieaH [eausan) = DHHO ‘4apJosip A1dIxue pazifetauad = Qyo) 9|eds AIaIXuy [euolsuswiq Jno4 = Sy a4 ‘4opJosip asn
8nup = QN ‘9JedS BwWNeJ ] UOSpIABRC = S ( ‘©|NPaY2s MdlAIIUI dasoudelp = G| ‘9Jieuuonsan) sausAg Suissansiq = O @duspuadap Jo asnge Snup = /v ‘UOISISA Wl | Z-S3[edS ssa.ig A1vIxuy pue uoissaidaq
= 17-SSVQ ‘o[e2s uoissaudaq 1oyg saipnig didojoiwapidy 4oy J2IusD) Wal-g| = -S3D ‘|OJIU0D) 3seIsI 40} SINUD) = DD ‘A4oIudAu| uolssauda(] drag = |qg ‘A1o1usAu| A1IXuy ddag = |yg 9pJOSIp asn [oyod[e =
any ‘4ep.osip Ajeuosaad [eposnue = QdSy ‘I9PJOSIp ssa.3s 91Ndk = (JSY ‘9duspuadap Jo asnqe joyodje = Qy/VV ‘Pepnjpul st sauedidiued Jo # Jaysiy & papnjoul 3ey 24n3y oy ‘ojdwies swes aya 4o suonedijgnd sdnnw
ul paatodau sem SdusjeAa.d Ji (9|qe|lBABUN SU9M SINSS. S1BIIBAIINW JI A|UO SUONBIDOSSE 91BIIBAIQ SISI| 9|qel 3y "d|dwes yoes uiyum Apnas 3s.1y 33 jo a1ep uonedliqnd 4Aq A|[e2180]ouo.yd pa.sp.o aJam sojdwes Sy ‘JusAd
yoes Japun sajdwes sdinjnuw auom 343 USYAA (066 ) d2119pa.4 pue ‘syuequied ‘sooukd ‘1apeN (q]) pue (£861) ‘& 30 SOoukd (e|) :A|3ulp1odde pajaqe| pue paisi| aJe o|duwes sWes ay1 Wo.y s9IpnIs oMl ‘D) ‘sojasuy so ul
3unooys jooyds Aieauaws|d 8¢ | Y 4o} ‘9jdwexs o4 ‘a1ep uonedljqnd Aq Jap.o [ed13ojouo.yd U paauasadd saipnis Yaim ‘9jdwes swes syl WOy BIBP Pash S3IPNIS USYM 210USP 01 Pash S| 3ulIaquUNU “YUIAS Yo JapuM 910N

SWIIDIA 3yl
JO 9UO SuIMOW| “JSPUSS dJBWD :SHIM %0€ ‘AW ‘%TT :ASld (pa139)Jp)

T ‘swoadwAs Q4 ‘SWRdIA 343 Jo Buo —SoOM 8 IV ‘%I L AW (o1-asao) RS syuspnis (09| = u) (0107)
Buimou| “1opuas s[ewR PAM T ‘QSLd %F9 :ASLd—SNeoM T IV AW “(4s-sSd) asld 8 PUE oM T NIN PUE (4TI =U) LA +8C  A9Jeaq pue AuediA (7)

Japuag sfewsay ‘93e 4a3unohk

uawssasse N|N-3sod ‘Qusawssasse Yyaa |
eluidaiA-1sod dppene uodeam jo Jeay
‘sndwed uo adusapisaJ ‘AIdIuyIz R
IYAA-UOU ‘Uapuad sjeway ‘@3e 4a3unol
“uawssasse N|N-1sod ‘Qusawssasse yoa |
eluISaIA-3sod :uapanuwi jo Jead ‘sndwed uo
9oUdpIsaJ ‘Uapuad djewd) ‘93e Ja8unoA
“Quawssasse a9 eluiBuiz-1sod swid
Jo Jeaq ‘sndwed uo aduapisad ‘Japuald

ojews} ‘@3e 4a3unok ‘Yos ] BIUISIIA (auedipnJaed
J91JB JUSWISSISSE H[Jep J91Je SUO|E Jad juiod swn
3upjjem jo Jeaq ‘sndwed uo sdusapisau 1) NIN-1sod (0107) ssiOAA
‘A3121UYI9 /9281 DUYAA-UOU QAUSWISSISSE ‘NIN-24d ‘Yo ] (s10wau) eUjOIBD pue ‘uosdwoy |
NIN-24d ‘Quawssasse Yo elulSaIA eluiSaIz-1sod yanog jo ANsaaAlun NUAA-SUOOY|
-1so0d :Aep ays 3uunp suoje 3upjjem jo Jesq — (swou g) Jeaq ‘Yoo eluBuip-a4d 9Y3 wouy syuapnis 939|100 TS6'I ‘Dsutwey] (1)
(pauiqui0d) NIN PUe | A—800T PU® £00T
WL pJemOl (pa1ajp
sapniie aAniund aJow ‘Alaepljos {16€ = u) pjoleyney) (s107)
[e120s Jamon] :(sBunooys jooyds pue (0gg = u) eydj0[ Ul USUEBSEY pUE 91y
PUE ‘SWILID [BJ0| ‘WSII0.1I3] INOGe) ALIOAA — (swau g) A1IOAA syauow /—9  sjuapisaJ jo s|dwes wopuey 449 ‘uopmeH ‘Lionp (1)

(Pauiquiod) pueuiy ‘Dlofeyney| pue e3|o[ ut S|00Y2S—8OOT PUE £00T

sJ011paldd 9dUd[eAdId (weisAg Suiw | o|dweg N (4eap) Joyany
uonEdYISSE|D) DINSEd|L)
SWO2INQO Y3[edH [EIUd|

(panunuod) *7 a|qe

74



Lowe and Galea

75

(proposed) DSM-IV criteria, respectively (Schwarz & Kowalski,
1991a, 1991b).

Other Mental Health Outcomes

Although most studies in our review reported on symptoms and
prevalence estimates of psychiatric disorders, others included
mental health outcomes that were not specific to any disorder.
Fourteen studies (12 independent samples) utilized inventories
or items assessing constructs that cut across disorders, includ-
ing psychiatric disturbance, stress, grief, mood, emotional reac-
tions, worry, and fear (e.g., McIntyre, Spence, & Lachlan,
2011; Suomalainen, Haravuorti, Berg, Kiviruusu, & Marttunen,
2011; Vuori, Hawdon, Atte, & Réisdnen, 2013). Four studies
(three independent samples) included positive indices of men-
tal health—emotional and behavioral well-being, quality of
life, and posttraumatic growth (Grills-Taquechel, Littleton,
& Axsom, 2011; Hawdon & Ryan, 2011, 2012; Turunen, Har-
avuori, Punamiki, Suomalainen, & Marttunen, 2014). Finally,
one study (Orcutt, Bonanno, Hanna, & Miron, 2014) utilized
trajectory analysis of PTSS over seven waves to (one pre- and
six post-incident) in the context of the NIU campus shooting.
The majority of participants (60.9%) were in a minimal
impact resilience trajectory, reporting low levels of symptoms
at each wave and a small elevation in symptoms at the first
post-incident wave only.

Assessing the Mental Health Impact of Mass Shootings

In reviewing the studies, we noted how investigators assessed
whether participants’ symptoms reflected the impact of the mass
shooting, versus ongoing mental health difficulties that might
have been present before the incident took place. Certainly, per-
sonality disorders, which are conceptualized as enduring and
pervasive phenomenon, are unlikely to be the result of a single
event. Symptoms that were asked without reference to the mass
shooting episode, including MD and GAD symptoms, also might
have been present prior to the shooting incident. Although other
outcomes were directly in reference to the mass shooting inci-
dent, including PTSD and acute stress disorder, they too could
be influenced by preexisting psychopathology.

Three methods were used to address this issue. First, three
independent samples included both pre- and post-incident data.
The significance of pre- to post-incident changes in mental
health reached was assessed in one of these samples (Hartnett
& Skowronski, 2010). The investigators found that students’ rat-
ings of four negative moods states (depression, tension, fatigue,
and confusion) did not significantly differ between pre- and post-
incident assessment; however, they reported significantly higher
anger at the post-incident assessment. In the two other samples,
significance of changes in mental health from pre- to post-
incident was not assessed. However, descriptive data suggested
short-term increases in depression and PTSS (e.g., Littleton,
Axsom, & Grill-Taquechel, 2009; Orcutt et al., 2014).

Second, two studies assessed mental health impacts through
comparison of samples who faced different levels of exposure,

with results indicating higher symptomatology in directly
exposed subsamples. Students at Joleka High School in Fin-
land, where a shooting took place, had significantly higher
posttraumatic distress and psychiatric disturbance than students
in another city in Finland (Suomalainen et al., 2011). In the
aftermath of the 1994 Brooklyn Bridge shooting, levels of
PTSS, depression, and anxiety were higher in youth who
directly experienced the attack than an age-matched compari-
son group of youth in the same community who were not
directly exposed (Trappler & Friednman, 1996).

Finally, three studies drew on data from ongoing investiga-
tions of remote samples to assess the mental health impact of mass
shootings, as well as their broader effects on indirectly exposed
populations. For example, in the aftermath ofthe 1999 Columbine
massacre, researchers drew on national school-based surveys
with assessments spanning from pre- to post-incident in 1999 and
found that students’ perceptions of safety at school declined after
the attack (Addington, 2003; Brener, Simon, Anderson, Barrios,
& Small, 2002). Interestingly, students’ reports of suicidal idea-
tion and plans also significantly decreased after Columbine, per-
haps indicative some form of widespread posttraumatic growth
(e.g., increased appreciation of life), although this finding was
limited to students living in rural and suburban areas (Brener
et al., 2002). Two other investigations of remote college student
samples have shown increased fears (e.g., of walking alone, of
crime) and decreased perceived safety from pre- to post-
incident (Kaminski, Koons-Witt, Thompson, & Weiss, 2010;
Stretesky & Hogan, 2001).

Predictors of Adverse Mental Health
Outcomes

Table 2 also includes significant predictors of adverse mental
health outcomes in each of the study. These predictors can be
divided roughly into three categories: (1) demographics and
pre-incident characteristics, (2) incident exposure, and (3)
post-incident functioning and psychosocial resources.

Demographic and Pre-Incident Characteristics

Demographic characteristics have frequently been included as
predictors of mental health. Most consistently, female gender
has been shown to be a predictor of post-incident psychological
adversity, associated with increased odds of PTSD (e.g., North,
Smith & Spitznagel, 1994; Suomalainen et al., 2011), higher
levels of fear (Fallahi & Lesik, 2009), and lower levels of emo-
tional and behavioral well-being (Hawdon & Ryan, 2012) in
affected samples, and higher fear in a remote sample (Vicary
& Fraley, 2010). One proposed explanation for this difference
is that women are more likely to employ a ruminative coping
style, increasing the severity and chronicity of their symptoms
(e.g., MclIntyre et al., 2011; Palus, Fang, & Prawitz, 2012).
Indicators of socioeconomic disadvantage, although less
often included in post-incident studies, have also been consis-
tently associated with poor mental health. For example, in the
aftermath of the 1984 shooting at a fast food restaurant in
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California, higher prevalences of severe PTSD were documen-
ted among community members with lower income or who
were unemployed, relative to their counterparts (Hough et al.,
1990). Lower education was also associated with higher PTSS
among survivors of the 1992 St. Louis courthouse shooting
(Johnson et al., 2002). Among an adolescent sample, not living
with two biological parents was associated with higher psy-
chiatric disturbance (Suomalainen et al., 2011).

Other demographic characteristics have been less consis-
tently associated with post-incident mental health outcomes.
For example, younger and older age have each been associated
with adverse outcomes in both community and college student
samples (Fallahi & Lesik, 2009; Hough et al., 1990; Johnson
et al., 2002; Kaminski et al., 2010). Racial/ethnic minority
status has also been inconsistently associated with outcomes.
Two studies have found non-White race to be associated with
more severe post-incident symptoms (Fallahi & Lesik, 2009;
Kaminski et al., 2010). In contrast, among female NIU stu-
dents, African American ethnicity was associated with lower
PTSS at 2—4 weeks post-incident, whereas Asian ethnicity was
associated with higher PTSS at 8 months post-incident (Littleton,
Kumpula, & Orcutt, 2011).

Few studies have investigated whether marital and parent
status affect risk for post-incident adversity. Hough and col-
leagues (1990) found higher prevalences of severe PTSD
among widowed, divorced, or separated persons (relative to
married and single persons) and among adults with no children
at home (relative to those with 1-3 or more children); however,
the significance of these trends was not assessed. In contrast,
Johnson, North, and Smith (2002) found that being married,
relative to single or divorced, widowed, or separated, was asso-
ciated with higher PTSS.

Only one study to our knowledge has investigated the role of
genetic risk variants in predicting post-incident outcomes.
Among a subsample of NIU female students who provided
DNA samples, variants within the serotonin transporter gene
were associated with significantly greater increases in PTSS
from pre-incident to 2—4 weeks post-incident (Mercer et al.,
2012). An additional finding showing that family history of
mental illness predicted lack of recovery in MD at 3 years after
the 1991 Killeen, TX, restaurant shooting also suggests a
potential genetic contribution to post-incident responses
(North, McCutcheon, Spitznagel, & Smith, 2002).

Similarly, the results of several investigations have shown
that pre-incident psychological functioning is a strong predictor
of post-incident functioning. A retrospective assessment of
PTSD was found to predict post-incident PTSD among survivors
of the 1991 Texas restaurant shooting (Sewell, 1996). In the
aftermath of the same incident, reports of pre-incident psychia-
tric diagnosis were also associated with increased risk for PTSD
among female survivors (North et al., 1994, 1997). Among ado-
lescents exposed to the Joleka High School shooting, previous
“mental support” from a nonguardian adult, a proxy for pre-
event functioning, was associated with increased risk for psy-
chiatric disturbance (Suomalainen et al., 2011). More recent
studies in the aftermath of college shootings have drawn on

pre-incident data and found significant associations between pre-
and post-incident assessments of mental health (e.g., Grills-
Taquechel et al., 2011; Littleton, Kumpula, et al., 2011).

A related set of findings has found that prior trauma expo-
sure increases risk for psychological adversity in the aftermath
of shooting incidents. For example, in the study of female Vir-
ginia Tech survivors, those who had experienced sexual victi-
mization prior to the event were at increased risk of PTSS
and depression 1 year after the shooting (Littleton, Grills-
Taquechel, Axsom, Bye, & Buck, 2012). Among the NIU
student sample, higher pre-incident trauma exposure was pre-
dictive of higher PTSS at two post-incident time points (Lit-
tleton, Kumpula, et al., 2011), as well as increased odds of
a nonresilient trajectory of PTSS over time (Orcutt et al.,
2014).

Incident Exposure

Indices of greater incident exposure, including proximity to an
attack, acquaintance with the deceased, and higher scores on
exposure inventories (with items assessing, e.g., seeing or hear-
ing the events and physical injuries), have consistently been
associated with more severe psychological reactions (e.g.,
Hawdon & Ryan, 2012; Littleton, Kumpula, et al., 2011;
Pynoos et al., 1987). There is some evidence that the impact
of milder forms of exposure on mental health decreases over
time. For example, in the aftermath of the NIU shooting,
moderate, severe, and extreme exposure (relative to no direct
exposure) were associated with higher PTSS 2—4 weeks post-
incident, whereas only extreme exposure was associated with
higher PTSS at 8 months post-incident (Littleton, Kumpula
et al., 2011).

In addition, emotional reactions during and after the incident
have been found to predict later psychological responses. For
example, students’ perceptions that they would be shot or were
in danger during the 1988 Illinois elementary school shooting
increased risk for PTSD (Schwarz & Kowalski, 1991a). Kum-
pula, Orcutt, Bardeen, and Varkovitzky (2011) assessed NIU
students’ experiences of peritraumatic dissociation—altered
awareness and depersonalization or derealization—during the
event and found them to be predictive of higher PTSS 24
weeks post-incident. Other investigators have drawn on longi-
tudinal data to show that earlier post-incident symptoms are
positively associated with symptoms at later time points (e.g.,
Bardeen, Kumpula, & Orcutt, 2013; Smith, Abeyta, Hughes,
& Jones, 2014). For example, acute stress disorder symptoms
1 week after the 1993 San Francisco office building shooting
were associated with increased odds for PTSD 7-10 months
post-incident. Being offered post-incident crisis support and
early post-incident use of mental health services have also
served as proxies of adverse initial responses, and have been
predictive of higher psychiatric symptoms later on (e.g., Mur-
tonen, Suomalainen, Haravuori, & Marttunen, 2012; North
et al., 2002). Interestingly, Murtonen, Suomalainen, Haravuori,
and Marttunen (2012) found that students’ perceptions that
early crisis support was unhelpful was also associated with
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more severe symptoms, suggesting that survivors who do not
benefit from early interventions might be at particular risk of
long-term mental health problems.

How events are perceived and remembered have also been
found to predict mental health outcomes. For example, after the
1992 St. Louis courthouse shooting, survivors’ perception that
the incident had caused them a great deal of harm, that it was
very upsetting, and that they had not recovered were each asso-
ciated with higher PTSS (Johnson et al., 2002). A small study
of school personnel in the aftermath of the 1988 Illinois ele-
mentary school shooting assessed participants’ changes in
reports of emotional, life threat, and sensory experiences dur-
ing the attack, and found that those whose reports became more
intense over time (enlargement of recall) or did not become less
intense over time (lack of diminishment of recall) tended to
have more severe symptoms (Schwarz, Kowalski, & McNally,
1993).

Other investigations have focused on indirect exposure to
events in affected and remote samples. For example, Joleka
High School students who reported higher media exposure
were at increased risk of post-incident psychiatric disturbance
(Haravuori, Suomalainen, Berg, Kiviruusu, & Marttunen,
2011). In a remote college student sample, greater exposure
to news media after the Virginia Tech shooting was associated
with significantly higher psychiatric symptoms (Fallahi, Aus-
tad, Fallon, & Leishman, 2009). Significantly higher symptoms
were also found among students who reported more time dis-
cussing the incident with family and friends, indicating that
informal conversations may serve as an additional form of indi-
rect exposure (Fallahi et al., 2009). Associations between indirect
exposure and mental health could be due in part to self-selection
and reverse causation, such that participants with more severe
symptoms might be more likely to seek out media exposure and
initiate conversations on the event. Further research employing
longitudinal and experimental designs could address these
considerations.

Post-Incident Functioning and Psychosocial Resources

As noted previously, early post-incident mental health
responses have been found to prospectively predict later post-
incident mental health responses (e.g., Bardeen et al., 2013).
In a similar vein, different classes of psychiatric symptoms
have been positively associated in cross-sectional assessments.
For example, among female survivors of the 1991 Texas res-
taurant shooting, a diagnosis of any other psychiatric disorder
was associated with increased odds of PTSD (North et al.,
1994); among the full sample, there was also significant con-
cordance between post-incident MD and PTSD. Studies have
also documented associations between post-incident fears and
PTSS in affected and remote samples (Fallahi & Lesik, 2009;
Schwarz & Kowalski, 1991a).

Research has further suggested interrelations between men-
tal and physical health problems. Higher prevalences of both
mild and severe PTSD were observed in affected community
members with fair or poor physical health, versus those with

good or excellent physical health, in the aftermath of the
1984 California fast-food restaurant shooting. Among children
directly exposed to the 1988 Illinois elementary school shoot-
ing, increased physical symptoms and visits to the school nurse
were associated with increased risk of PTSD (Schwarz &
Kowalski, 1991a). In the absence of longitudinal research, the
direction of the relationship between post-incident mental and
physical health remains unclear. Additional considerations are
whether physical health symptoms are manifestations of poor
mental health or whether preexisting physical health symptoms
or pre- to post-incident changes in physical health account for
significant associations.

In terms of psychosocial resources, research has focused on
personality characteristics, beliefs and attitudes, coping styles,
and social relationships as predictors of mental health out-
comes. Personality characteristics that have been associated
with adverse outcomes include guilt and resentment, insecur-
ity, and anxiety sensitivity (Schwarz & Kowalski, 1992a;
Stephenson, Valentiner, Kumpula, & Orcutt, 2009). Beliefs
that events are random and uncontrollable, and punitive atti-
tudes toward crime have also been associated with adverse
outcomes, whereas greater self-efficacy, sense of meaning,
spirituality and perceived benevolence of others have shown
to be protective factors (Littleton et al., 2012; Smith et al.,
2014; Vuori, Hawdon, Atte, & Résénen, 2013).

Coping styles have been differentially associated with out-
comes. Forms of coping that involve taking action, cognitive
processing of the incident, and acceptance have been associ-
ated with lower levels of symptoms (e.g., North, Spitznagel,
& Smith, 2001; Sewell, 1996), whereas ruminative and avoi-
dant coping styles have been found to increase risk (e.g.,
Littleton et al., 2012). To some extent, means of coping in the
aftermath of an incident could represent more pervasive diffi-
culties and ways of approaching one’s experiences. In this
vein, studies drawing on pre-incident data have found those
emotion regulation difficulties and experiential avoidance,
or the tendency to disengage from difficult emotions, sensa-
tions, thoughts, and memories, to be prospective predictors
of post-incident symptoms (e.g., Bardeen et al., 2013; Kum-
pula, Orcutt, Bardeen, & Varkovitzky, 2011).

Similarly, indicators of fewer social resources (e.g., lower
perceived social support and lower social solidarity) have been
consistently associated with adverse post-incident outcomes
(e.g., Hawdon & Ryan, 2012; Littleton et al., 2012; Suomalai-
nen et al., 2011), and these differences could be driven in part
by stable personality characteristics. For example, nonsecure
attachment styles were significantly associated with higher
PTSS and lower posttraumatic growth in relationships with
others among students after a college campus shooting in Fin-
land (Turunen, Haravuori, Punamaiki, Suomalainen, & Marttu-
nen, 2014).

On the other hand, researchers have been informed by Con-
servation of Resources (COR) theory (Hobfoll, 1989), which
suggests that change in psychosocial resources, rather than sta-
bility, increases risk for adverse psychological outcomes. Sup-
porting COR theory, Littleton and colleagues found that
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survivors’ reports of loss of life direction and pride, optimism,
and interpersonal resources (e.g., companionship) were associ-
ated with higher PTSS and psychological distress (Littleton
Axsom, et al., 2009; Littleton, Grills-Taquechel, & Axsom,
2009; Littleton, Kumpula, et al., 2011). Lower levels of
resource gain, however, were significantly associated with
higher psychological distress, suggesting that only negative
changes in resources are associated with adverse outcomes.

Processes Leading to Adverse Mental Health Outcomes

In our review, we noted findings that went beyond documenting
prevalence estimates and predictors by exploring the mechan-
isms contributing to mental health outcomes over time. A total
of seven studies (from three independent samples) did so, all
conducted within the past decade. In general, two types of
mechanisms were explored across these studies. First, studies
assessed pathways from pre-incident risk factors to post-
incident mental health through post-incident risk factors. One
example is a study in the aftermath of the NIU shooting showing
that students’ pre-incident experiential avoidance was positively
associated with their post-incident reports of peritraumatic disso-
ciative experiences, which in turn were positively associated
with PTSS (Kumpula et al., 2011). Another study of student sur-
vivors of the Virginia Tech attack found that prior sexual victi-
mization was indirectly associated with PTSS and depression
through lower self-worth, benevolence beliefs, and social sup-
port (Littleton et al., 2012).

Second, studies explored the ways in which risk factors
and mental health influence each other over time through
cross-lagged models. For example, a longitudinal study in
the aftermath of the Virginia Tech shooting found reciprocal
relationships between psychological distress and maladap-
tive coping from 2 months to 6 months, and 6 months to
1 year post-incident, suggesting that psychological distress
could perpetuate itself by undermining coping mechanisms
(Littleton, Axsom et al., 2011). This was not the case for the
model containing PTSS, wherein the paths from PTSS to
maladaptive coping reached statistical significance, but
those from maladaptive coping to PTSS did not (Littleton
et al., 2011). Another study employed cross-lagged model-
ing and found significant bidirectional relationships between
emotion regulation difficulties and PTSS from pre-incident
to 2—4 weeks after the NIU shooting, whereas only the path
from emotion regulation difficulties to PTSS was significant
from 2-4 weeks to 8 months post-incident (Bardeen et al.,
2013). For the model containing general distress, only the
path from distress to emotion regulation difficulties was sig-
nificant from pre-incident to 2—4 weeks post-incident,
whereas only the path from emotion regulation difficulties
to distress was significant from 2-4 weeks to 8 months
post-incident (Bardeen et al., 2013).

Taken together, the few studies in our review that investi-
gated mechanisms contributing to post-incident mental health
suggest a complex interplay between risk factors and outcomes
that depend in part on the timing of assessment and outcome

assessed. Further research exploring these processes will help
to establish conceptual models of pathways to post-shooting
mental health.

Discussion

The purpose of this review has been to review the extant liter-
ature on mental health in the aftermath of mass shootings. The
research to date provides evidence that these events can have
mental health consequences for victims and members of
affected communities, leading to increases in PTSS, depres-
sion, and other psychological symptoms. The few studies on
remote samples further suggest that these events can have at
least short-term psychological effects, for example, increased
fears and declines in perceived safety, on persons living far out-
side of the affected communities. These effects are not distrib-
uted equally, however, and research has identified several risk
factors for adverse outcomes, including demographic charac-
teristics (e.g., female gender and lower socioeconomic status),
higher pre-event trauma exposure and psychological symp-
toms, greater direct and indirect event exposure, and lack of
psychosocial resources (e.g., emotional regulation difficulties,
experiential avoidance, and low social support).

Although the extant body of research offers some conclu-
sions about the mental health effects of mass shootings, more
research is needed to better understand the mechanisms
through which risk and protective factors contribute to longer
term outcomes. There is a particular need for studies in the
aftermath of high-impact events. For example, we identified
no studies of affected samples in two recent events with unu-
sually high numbers of casualties—the 2012 shootings at the
Aurora movie theater and Sandy Hook elementary school.
Researchers and institutional review boards might be hesitant
to conduct studies in the aftermath of such events due to con-
cerns about retraumatizing or otherwise taking advantage of
victims. Notably, however, the majority (85%) of NIU students
who completed a post-incident experimental study reported
that they would participate in the study again (Fergus, Raben-
horst, Orcutt, & Valentiner, 2011). Although a single data
source, these results suggest some evidence that study partici-
pation might not have adverse effects. Research in the after-
math of other traumatic events suggests that some persons
who have experienced trauma may actually derive benefits
from research participation (e.g., Griffin, Resick, Waldorp, &
Mechanic, 2003).

Further studies that draw on pre-incident data from ongoing
investigations would provide greater insight into the role of
pre-event functioning and trauma exposure on psychological
responses. In a similar vein, studies that include multiple waves
of follow-up data would allow for an enhanced understanding
of longitudinal patterns of responses and the processes that lead
to chronic symptoms. The research could also be enriched by
further studies that include positive outcomes (e.g., resilience
and posttraumatic growth) and incorporate additional sources
of data, including genetic variants and information on commu-
nity characteristics and resources. In addition to further
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research on affected samples, more investigations are needed to
understand the broader impact of mass shootings on unaffected
communities. It was notable that only 5 of the 28 identified
samples focused on remote populations; as such, our conclu-
sions regarding the widespread mental health effects of mass
shootings are tentative at best.

Additional research would also inform interventions to pre-
vent and treat post-incident mental health problems. The first
step in prevention would be to decrease the likelihood that mass
shooting events occur in the first place. The rarity of these
events precludes the use of statistical modeling to predict their
occurrence (Swanson, 2011). Researchers have accordingly
advised against the use of risk profiles, which have the poten-
tial for false positives bias, and stigmatization (Reddy et al.,
2001). Instead, a deductive threat assessment approach in
which a team of professionals gathers information about a par-
ticular case to assess the likelihood that a violent episode will
occur, and formulates a response based on that assessment,
have been proposed (e.g., Cornell & Allen, 2011; Reddy
et al., 2011). Others have suggested the need for promoting
positive school climates in which there is open dialogue
between students, teachers, and administrators to reduce the
likelihood of school shootings (Mulvey & Cauffman, 2001),
and efforts to improve access to and continuity of high-
quality mental health services for people with serious mental
illness to prevent violent behaviors among this group (Swanson,
2011). Finally, others have noted the high rates of gun ownership
and firearm mortalities in the United States compared to those in
other developed countries as evidence of the need for a range of
efforts to reduce gun access (e.g., Shultz, Cohen, Muschert, &
Flores de Apodaca, 2013). An observational study showing
declines in firearm-related deaths, suicides and homicides, and
a complete absence of mass shooting episodes, in Australia a
decade after gun law reforms aiming to limit civilian access
to semiautomatic and pump-action shotguns and rifles pro-
vides support for such efforts (Chapman, Alpers, Agho, &
Jones, 2006).

In addition to preventing mass shootings, it would be impor-
tant to develop interventions to address mental health problems
in their wake. Trained crisis response teams that establish
safety, evaluate the psychological needs of victims, connect
survivors with a range of services to meet their needs, and eval-
uate response efforts have been proposed to mitigate the effects
of school violence (Crepeau-Hobson, Sievering, Armstrong, &
Stonis, 2012). Hobfoll and colleagues (2007) have also identi-
fied five empirically supported principles for mental health
responses to mass trauma—promoting a sense of safety, calm-
ing, a sense of self- and community-efficacy, connectedness,
and hope.

The empirical research also lends support for approaches
that identify survivors most at risk of adverse outcomes, includ-
ing women, persons of lower socioeconomic status, those who
faced higher levels of exposure, and persons lacking strong
social support networks. Furthermore, extant studies suggest
interventions that enhance emotion regulation and active cop-
ing skills and that encourage engagement with and acceptance

of emotions, thoughts, memories, and sensory experiences
(e.g., Metz et al., 2013). These skill-building interventions
could be part of the standard curriculum and could promote
resilience after a range of traumatic events and stressors.

The recommendations for future research, policy, and prac-
tice are made with caution, given the limitations of this review.
For example, although our efforts to identify studies meeting
our inclusion criteria were exhaustive, we did not track such
data as the total number of articles identified across all of
our searches, and the number that were dropped based on
each criterion. In addition, although the first author checked
and rechecked coding for accuracy, articles were not double-
coded, and a system for establishing the reliability of the article
screening and coding process was not developed and applied.
Taken together, these limitations suggest a need for a more sys-
tematic review, particularly as additional literature on this topic
is published. Further reviews could also apply broader inclu-
sion criteria, for example, to provide insight into the influence
of direct and indirect exposure to mass shootings on other
domains of functioning (e.g., physical health and social func-
tioning). Inclusion of non-English language articles could shed
additional light on the influence of mass shootings on mental
health cross-culturally. Qualitative studies could also be inte-
grated to provide a richer sense of the patterns and predictors
of mental health in the aftermath of shootings. Our review of
predictors also focused on factors that account for significant
variation in post-shooting mental health within each study, and
we did not attend to potential between-study sources of varia-
tion, such as differences in samples (e.g., age-group and extent
of exposure), procedures (e.g., timing of assessment), and event
characteristics (e.g., single vs. multiple shooters, number of
injuries and fatalities). Future research could examine within- and
between-study variability simultaneously using meta-analytic
techniques. Finally, we did not compare the prevalence esti-
mates and predictors of mental health outcomes in the after-
math of mass shootings to those in the aftermath of other
traumatic events. Inclusion of mass shootings on trauma inven-
tories in future epidemiological studies would provide insight
into this issue.

In summary, the limited research suggests that mass shoot-
ing incidents can lead to an array of mental health problems in
survivors and members of affected communities. Furthermore,
they have been associated with increased fears and decreased
perceptions of safety in indirectly exposed populations. A vari-
ety of risk and protective factors have been identified, includ-
ing demographic characteristics, pre-event trauma exposure
and functioning, event exposure, and psychosocial resources.
Further research that explores the processes contributing to
long-term psychological responses will yield important impli-
cations for post-incident interventions to reduce mental health
impacts.
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