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Posttraumatic stress disorder (PTSD) is one of the
disabling disorders present among returning militar
especially those in combat. Many veterans will not
treatment for PTSD due to the stigma and lack of un
from the community and their family. Without the pr
education and coping skills, one could turn to subs

or suicidality. More recently it has been reported

an association between veterans with PTSD and crimi
aggressive behavior; to what extent, the results ha
This is accompanied by an alarming rate of incarcer
veterans. Therefore, it is important to bridge the
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Analysis was conducted on studies that evaluated Op
Freedom (OIF), Operation Enduring Freedom (OEF), an
New Dawn (OND) military veterans diagnosed with pos
stress disorder (PTSD) and the prevalence of their

in the criminal justice system. The studies contain
analysis were published from January 2007 to Novemb
participants who are former military. The review su
previous research in that there is an increased rat

and aggression among veterans with PTSD.
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CHAPTER 1
THE PROBLEM STATEMENT
| nt roduction
Posttraumatic stress disorder symptoms have been re

among Irag and Afghanistan War veterans at an alarm
which places them at a higher risk for being diagno
disorder. Past research has found a positive associ
PTSD and aggressive, violent, and antisocial behavi
Vietnam War veterans. It was found that 30% of Viet
suffered from PTSD (Sherman, Fostick, & Zohar, 2014
Furthermore, returning veterans of Operation Enduri
(OEF), Operation Iragi Freedom (OIF), and Operation
(OND) are being incarcerated at high rates. The num
veterans incarcerated has decreased over the years,
much. This could be due to the increased support an
provided to OIF/OEF/OND veterans by Veteran Affairs
Rosenheck, Kasprow, & McGuire, 2013). However, a st
by Tsai et al. (2013), revealed that 38% of OIF/OEF
incarcerated were convicted of a violent offense, w
than other veteran populations. According to the st
offenses included murder, manslaughter, robbery, an
(Tsai et al., 2013). The Bureau of Justice Studies

that in 2011-2012, approximately 8% of inmates in s

corded
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ation between
ors among
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federal prisons and local jails were veterans. This suggests
that there may be a link between criminal behavior and PTSD
among veterans.

Pr obl em St at ement

There has been conflicting information regarding

OEF/OIF/OND veterans engaging in aggressive and/or criminal
behavior post-deployment . For example, Teachman and Tedrow

(2016), revealed that there is no evidence that mil itary
service, including combat exposure increases one’s likelihood of
being involved in crimes. The public perception is that veterans
are more likely to commit crimes and be aggressive. However,
research has reported the opposite-that veterans ar e less likely
to be incarcerated. The prevalence of violence amon g post-9/11
war veterans is 19.5% compared to 7.5% in the U.S g eneral
population of adults ( Norman, Elbogen, & Schnurr, 2017). A

higher proportion (64%) of veterans were sentenced for violent
offenses than non-veterans (48%) (Bureau of Justice Statistics,
2015). To better evaluate the relationship between PTSD an d
criminal behavior, it is important to understand th e risk and
protective factors. It is essential to note that so me veterans

have difficulty controlling their emotion (emotiona I
regulation); this leads to a higher susceptibility for criminal

behavior.



Current treatment programs need to overcome obstacl
getting veterans the proper treatment needed for re
decrease the program dropout rate. There is a furth
more intervention programs to reduce aggression and
future criminal behavior.

Pur pose of Study

It is important to study violent criminal behavior
OEF/OIF/OND veterans to create reliable treatment p
interventions to replace jail/prison time with reha
The mental health of military personnel affects the
actions, and safety of veterans and the public. Alt
criminal behavior is considered non-violent, it is
note veterans’ increased propensity towards violenc
need for innovative ways for veterans with PTSD to
treatment; this should include community services,
will seek treatment outside of the VA system. This
provide guidance necessary to receive the appropria
education for handling the special needs of our ret
veterans.

Research Questions/ Qojectives

The aim of this study is to systematically review s
that cover prevalence of violence, aggression, and
behavior among Iraq and Afghanistan veterans who ha

diagnosed with PTSD. The results will be used to cl
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prevalence of violent, aggressive and criminal beha
veterans and are expected to reveal increased rates
involvement in the criminal justice system among ve
PTSD. The goal is to bridge the gap between PTSD an
and criminal behavior while discussing theories to
behavior and methods to assess the behavior. The re
results can also be used by Veteran Affairs and Dep
Defense for veterans to create effective transition
treatment programs.
Delimtations

This study focuses on OEF/OIF/OND war veterans and
include Vietnam War veterans. This study will also
comorbid issues such as substance abuse, other psyc
issues, unemployment, and homelessness.
Assunpt i ons

Veterans with PTSD are more likely to commit crime
display aggressive behavior.

Definitions of Key Terns

Aggr essi on. hostile or violent behavior toward another

(Angkaw et al., 2013).
Anger. an emotional state caused by frustration or
provocation that can range from annoyance to rage (

2010).
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Conbat . a violent conflict among opposing military forces
to take dominance over another (Wilk et al., 2015).

Cri m nal Behavi or. behavior that violates societal norms or

laws and is punishable by law enforcement officials (Elbogen et
al., 2014b).

Hostility. Opposition toward someone or something (Jakupak
et al., 2010).

Li fe Course Perspective. toexamine crime in one’s life to
asses’ trends and trajectories (Teachman & Tedrow, 2016).

Operation Enduring Freedom (CEF). a United States-led

coalition to describe the Global War on Terrorism f rom 2001 to
2014 in Africa, Philippines, and Afghanistan. The t erm OEF will
primarily refer to the war in Afghanistan (Green et al., 2016).

OQperation Iragi Freedom (O F). a United States-led
coalition in Iraq between 2003-2010 with the goal o f taking down
Saddam Hussein’s government (Green et al., 2016).

Oper ati on New Dawn ( OND). a United States-led coalition in
Irag that replaced OIF after 2010 (Tsai et al., 201 3).

Post - Traumatic Stress Di sorder. a mental disorder that
develops- after one is exposed to or experiences a traumatic
event (APA, 2013).

Vet er an. an individual who has served in the United States

Armed Forces (Erickson, 2016).



Vi ol ence. threatening or inflicting serious bodily injury

upon another ( Norman, Elbogen, & Schnurr, 2017).

Vi ol ent Veteran Model . the theory that soldiers with combat
experience are predisposed to criminal behavior and PTSD
symptoms since they are more skilled and accepting of violence

(Van Dyke & Orrick, 2017).



Chapter 2

LI TERATURE REVI EW

| nt roducti on

Post-traumatic stress disorder (PTSD) is the third

common debilitating disorder among returning vetera
Welton, Broderick, Correll, & Pierson, 2016). More
veterans have returned home from war with mental he
long-lasting pain, and physical trauma (Baldwin, 20
with PTSD, specifically those involved in combat, r
have a higher likelihood of being involved in the ¢
justice system. In 2015, over 600,000 Afghanistan a
Veterans under Veterans Affairs (VA) care were diag
PTSD. Seemingly, there were more veterans from this
any other who visited the VA for concerns relating
including therapy (Smith et al., 2017). In 2016 Gha
Ebrahimvandi, and Jalali found that approximately 1

veterans from Operations Iragi Freedom (OIF) and Op

Enduring Freedom (OEF) were diagnosed with PTSD. PT

important to study because it affects veterans at a
disproportionately higher rate than it does the civ

population (Porter, Bonanno, Frasco, Dursa, & Boyko

most
ns (Guina,
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alth issues,
17). Veterans
eportedly
riminal
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Seventy-five percent of OIF/OEF veterans receiving
compensation for mental illness have PTSD (Guina, W
Broderick, Correll, & Pierson, 2016). There is also
lifetime prevalence of PTSD in those exposed to com
Individuals who have military-related PTSD diagnosi
more persistent symptoms (Miller, 2015). Forty perc
veterans who were diagnosed with PTSD were reported
committed a violent crime following the diagnosis.
higher prevalence of hostility among veterans who a
with PTSD and have combat exposure as opposed to th
combat related experience with PTSD (Smith, 2014).

The mental health of our military community, espec
those diagnosed with PTSD, is important and should
study, so as to assist with readjustment into the c
to ensure there are reliable treatment and interven
programs. Understanding the factors associated with
probability of returning veteran obtaining mental h
treatment could help identify areas of outreach dur
crucial period (Smith et al., 2017).

It is important to understand and treat PTSD among
veterans. However, there are barriers to treatment,
the stigma related to mental health diagnosis and t
treatment according to the Department of Defense Ta

Mental Health (2007) (as cited in Baldwin, 2017).
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vary on the correlation between PTSD and criminal b
Therefore it is important to clarify the link betwe
concepts.

Post-Traumatic Stress Disorder (PTSD)

Hi story. Wartime-related trauma initially used to be an

“irritable heart” among American Civil War soldiers
1860s. Irritable heart was considered a stress-rela
After the advancement in weapons, irritable heart b

as “shell shock” due to soldiers’ encounters with e
shells (Guina, Welton, Broderick, Correll, & Pierso
Symptoms of shell shock included sleep problems and
at that was thought to be due to damage to the brai
weaponry (Friedman, 2015). During World War Il the
diagnosis was then replaced with Combat Stress Reac
in which long deployments caused soldiers to become
(Friedman, 2015).

The Diagnostic and Statistical Manual of Mental Dis
(DSM) DSM created and outlined “gross stress reduct
“combat or civilian catastrophe” in 1952 to address
in caseload of psychiatric assistance among Armed F
veterans returning from World War 1l (Guina et al.,
was officially added to the Diagnostic and Statisti
Mental Disorders (DSM)-IIl in 1980.However, the def

trauma was limited and only contained three symptom

ehavior.

en the two

during the
ted disorder.
ecame known
xploding

n, 2016).
panic, which
n from the
shell shock
tion (CSR),

battle weary

orders
ion” due to
the increase
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2016). PTSD
cal Manual of
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s clusters,



namely re-experiencing, avoidance/numbing, and arou

Welton, Broderick, Correll, & Pierson, 2016). It al

that one experiences a traumatic event that would b

the norm of human experiences ( Adler & Hoge, 2008).

Synpt ons. Recently, the DSM-V has updated the diagnostic

criteria for PTSD to include military implications,

are used to determine veteran’s benefits and fitnes
(Guina et al., 2016). Criterion A2, the subjective
traumatic event, was removed. Criterion C was divid
active versus passive avoidance. Finally, new clust
symptoms was created under Criterion D for negative
(O’Donnell et al., 2014). The criterion that covere
fear, helplessness, or horror” was eliminated due t
that everyone responds to trauma differently and so
delayed onset of symptoms (Guina et al., 2016). The
criteria were changed in order to allow indirect ex
those who are in the boundaries of a combat zone, i
learning of a friend’s death or trauma that was vio
accidental or repeated or extreme exposure to “aver
to a work-related traumatic event. Between the DSM-
DSM-V the disorder was moved from the “anxiety diso
category to the “trauma- and stressors-related diso
category. These changes were believed to improve tr

diagnosis, however, some argue it could have a nega

sal (Guina,
so required

e outside of

all of which

s for duty
response to a
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on legal, clinical, and occupational implications (

2016). For example, the rate of over-diagnosis coul

due to the new wide-ranging trauma criteria, which

on insurance claims. The issue of malingering is oc

service members, in that 37-75% exaggerating or mal

reporting PTSD. Individuals could over-report or un

symptoms for reasons such as decreased legal liabil

of mental issues, disability income, negative impac

career, or being seen as weak. One concern is that

of PTSD may qualify one as unfit for duty, which wo

their having to leave their military career (Guina

2016). There are some who may experience trauma-rel

however do not fit the criteria for PTSD, such as t

experience guilt or shame based on their own action

others. These types of symptoms are all common amon

PTSD, however they are not included in the DSM-V.
The changes in the diagnostic criteria between the

and DSM-V have been problematic for veterans diagno

PTSD. In a study conducted by Hoge, Riviere, Wilk,

Weathers (2014), that compared the new PTSD Checkli

the previous version (PCL-S) among 1800 infantry so

was determined that 30% of the soldiers who met the

symptom criteria did not meet the DSM-V symptom cri

DSM-V criteria have a large focus on one’s internal

Guina et al.,

d increase
has an impact
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ingering
der-report
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(Mcfarlene, 2014). These changes were implemented t
more inclusive profile of one’s symptom responses (
al., 2014).

There also seems to be a discrepancy in the number
current service members diagnosed with PTSD than fo
members with PTSD, which could be explained by the
express their PTSD symptoms and their willingness v
possible symptoms of PTSD due to the stigma (Dursa,
Barth, & Schneiderman, 2014). In 2008, approximatel
military personnel deployed during OEF/OIF had PTSD
national study conducted by the Bureau of Justice S
23% of veterans in prison reported they were told b
health official they had PTSD compared to 11% of no
(Bronson, Carson, Noonan, & Berzofsky, 2015). Thirt
of veterans in jail were told they had PTSD as comp

of non-veterans (Bronson, Carson, Noonan, & Berzofs

Approximately 50% of OIF/OEF/OND veterans seeking

screened positive for PTSD. Exposure to combat was
consistent factor among those suffering from PTSD,
alone was not enough for a PTSD diagnosis(Sippel, R
& Fichtenholtz, 2016). Dursa, Reinhard, & Schneider
conducted a study using data obtained from National
for a New Generation of U.S. Veterans. Data include

seeking treatment both in and outside the VA and se

O create a

O’Donnell et

of
rmer military
way veterans
alidate
Reinhard,
y 11% of
.Ina
tatistics,
y a mental
n-veterans
y-one percent
ared to 15%
ky, 2015).

treatment
the most
though this
oy, Southwik,
man (2014),
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who were both deployed and not deployed. It was fou
of the 20,500 patrticipants screened positive for PT
prevalence was also higher among OIF/OEF veterans w
exposure than those without. Deployed men were also
than deployed women to be diagnosed with PTSD, like
fact that women were not allowed in combat roles un
2013. Even though women may not have been exposed t
often as men, they were more susceptible to militar
trauma (Dursa, Reinhard, & Schneiderman, 2014).

There is a difference between screening positive f
and being diagnosed with PTSD. Screening positive s
is likely to have the disorder, but diagnosis is ne
order to be treated for the disorder. According to
“Committee on the Assessment”
July 2011, 8.3% of active duty service members who
post-deployment health assessment (PDHA) screened p
PTSD. Once an individual screen positive for PTSD u
care, they are referred to receive a mental health
a professional within 24 hours, then a full evaluat
two weeks of the initial referral. There is very li
research on follow-ups after referrals (“Committee
Assessment”, 2012). Post-deployment screening immed
following one’s deployment may be underrepresented

in comparison to those screened at a later time.

nd that 13.5%
SD. The

ith combat
more likely

ly due to the
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Ninety percent of mental health diagnose are receiv
during primary care treatment or visits, therefore
for PTSD screening to exist in primary care setting
Department of Defense and the VA have integrated me
screenings into their preventative health assessmen
there are challenges to screening in primary care,
officials not having experience working with patien
PTSD(“Committee on the Assessment”,2012).

Causes/ Ri sk Factors.
factors for PTSD among combat veterans is important
is an increased likelihood of other comorbid disord
negative consequences (Shea, Reddy, Tyrka, & Sevin,
important to note that risk factors differ between
the military and civilians. Significant factors tha
PTSD among National Guard/Reserve (NGR) military pe
include amount of combat exposure, family concerns
deployed, and low social support post-deployment(Sh
2013). Multiple deployments can also increase one’s
of developing PTSD; those with two deployments were
likely to develop PTSD compared to those with just
deployment (  Creamer, Wade, Fletcher & Forbes, 2011).

One common theme among psychiatric disorders, inclu
PTSD is emotional dysregulation (Miles, Menefee, Wa

& Kent, 2016). Emotional regulation is the neurolog

ed
it is vital
s. The
ntal health
t. However,
some such as

ts who have
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since there
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members of
t predict
rsonnel
while
eaetal,
likelihood
60% more

one

ding
nner, Tharp,

ical response

14



that allows one to adapt to the environment by resp
environmental stimulus or internal thoughts (Miles,
Emotional regulation is an important process, espec
experiencing intense emotions relating to PTSD (Sip
2016). Emotional regulation skills may alleviate th

PTSD and could be considered an early intervention

onding to an
2016).

ially when
pel et al.,

e risk for

technique or

treatment objective. Those diagnosed with PTSD tend to suppress

their emotions, which decreases the distress relate
symptoms, but only in the short term(Sippel et al.,

Preval ence of PTSD anong Vet erans.

d to the
2016).

The lifetime prevalence

of PTSD appears to be slightly lower (12%) for Iraq and
Afghanistan War-era veterans than Vietham War-era v eterans,
suggesting that receiving assistance with regards t o0 PTSD or

other mental health ilinesses is effective if done
of symptoms or even at all (Miller, 2015). Vietnam

were less likely to receive treatment for PTSD-rela

at the onset
War veterans

ted symptoms.

Those who reported experiencing fear or helplessnes sin
response to combat-related event had more PTSD symp toms than
those who did not ( Adler & Hoge, 2008). There are also higher rates

of all mental health issues among veterans than amo
personnel, possibly due to transitions, loss of ide
disintegration of the social support in the militar

et al., 2017). Experiencing fear or helplessness co

violence at home.

ng active duty
ntity, and
y network  (Sparrow

uld lead to
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THE RELATI ONSHI P BETWEEN PTSD AND CRI M NAL BEHAVI OR

Preval ence of crimnal behavior anong mlitary veterans. The

elements among veterans seeking mental health treat
VA has revealed conflicting reports on prevalence o
abuse, violence, and PTSD (Buchholz et al., 2017).
vulnerability appear to increase the association be
veterans and violent behavior (Elbogen et al., 2014
linked to higher prevalence of violence among veter
also reported that they have higher rates of physic
against their partner in the past year as opposed t

not diagnosed with PTSD (Buchholz et al., 2017). Bu

(2017), found that 10-50% of patients undergoing me

treatment for PTSD were also abusing substances. Ve

PTSD symptoms were more likely to report engaging i
aggression resulting in injury (Buchholz et al., 20
(2017), reported that percentage of incarcerated ve
declined in recent years since the increase between
and late 90s. However, this decline may be due to t
veterans among the general population, and the vete
incarceration rate is expected to increase as soldi

to return from OIF/OEF/OND. The rate at which veter
encountering the criminal justice system is alarmin
Orrick, 2017). Thirty-five percent of veterans in p

incarcerated for a violent sexual offense compared

ment from the
f substance
Stress and
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). PTSD is
ans. Itis
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chholz et al.
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three percent of non-veterans (Bronson, Carson, Noo
Berzofsky, 2015). Incarcerated veterans are also mo
than nonveterans to have committed murder, rape, or
less likely to have been convicted to robbery or bu
(Miller, 2015). According to the Bureau of Justice

64% of veterans were sentenced for violent crimes ¢
54% of non-veterans (Bronson, Carson, Noonan, & Ber
2015).

It seems that individuals with military PTSD relate
diagnoses have been found to be less culpable of a
compared to those without a mental diagnosis or no
all (Miller, 2015). They are also more likely to be
plea deal or to attend a diversion program. Ten per
adults who are currently in jail or prison have pri
experience (Blodgett et al., 2015).

Specialized courts, including the Veteran's Treatme
(VTC), were created within the criminal justice sys
case overload, costs, and the number of repeat offe
( Baldwin, 2017). The goal of the VTC is to divert ve
mandated treatment and services instead of correcti
to address their criminal behavior (Baldwin, 2017).
mental issues could result in aggression, violence,
substance abuse, which could lead to law enforcemen

(Baldwin, 2017). Baldwin (2017) supported some prev

nan, &

re likely
assault and
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Statistics,
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that theft/fraud was the third most reported crime
veterans and non-domestic violent crime was the fou
are discrepancies in comparison to previous researc
found more incarcerated veterans committing violenc
this could be due to the different eligibility requ
among each Veteran Treatment Court. According to
(2014), there was a 46% increase in the number of V
Treatment Courts in 2011. Statistical data regardin
of the courts is limited or not readily available d
infancy (Erickson, 2016).

A combination of PTSD, combat exposure, and militar
training can diminish one’s culpability when commit
or make people less likely to conform to laws (Wort
Arciniegas 2010). One study that states that combat zone
experience is not statistically significantly corre
criminal convictions (Teachman & Tedrow, 2016). How
according to
cause one to become desensitized to societal and mo
prohibitions. The frequency of combat exposure and
one of the strongest
al., 2016).

Aggr essi on
According Afari et al. (2015), previous research ha

confirmed that OEF/OIF veterans with greater exposu

18

among
rth. There
h, which

e, however

irements

Hartwell et al.

eteran
g the success

ue to their

y
ting a crime

zel &

lated with

ever,

Wortzel and Arciniegas (2010), combat exposure can

ral

the extent is

predictors of PTSD in OIF veterans (Green et

S

re to combat



displayed more aggression toward others and problem
violence upon return to civilian life. In the same

et al. (2015), considered the different impacts of
exposure on male and female veterans and revealed t
higher rates of combat exposure as opposed to femal
though women were less likely to be exposed to comb
reported levels of PTSD symptoms reported were arou
among men and women. Miles et al. (2016), found tha
dysregulation fully explains the correlation betwee
symptoms and impulsive aggression. Veterans with PT
difficulty differentiating between safe and unsafe

due to their sensitive physiological responses to s
related to the trauma (Miles et al., 2016). Accordi
Sreenivasan et al. (2013), battle-mind training can
one’s mindset while deployed as opposed to civilian
example, while deployed or in combat it is importan

to make split-second life-or-death decisions, and a

in this situation. However, while at home, it would
inappropriate for a service member to be hostile to
snap over something minor. What is adaptive while i
be maladaptive in a civilian setting. MacManus et a
conducted a study to assess the prevalence violence
soldiers returning from deployments in Iraq and Afg

Approximately 12% of the participants reported havi
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involved in physical violence with family or someon
deployment. Violence was correlated with pre-enlist
social behavior. Those in combat or in combat suppo
12% prevalence rate (MacManus et al., 2012). Even t
study contained only participants from the UK and t
study is focused solely on U.S. veterans, the infor
still relevant because they were deployed during th
period and dealt with the same circumstances.

Veterans with PTSD have reported more feelings of
hostility. Civilian violence has been known to foll
experience since the Civil War (Miller, 2015). Vete
Vietnam, Irag, and Afghanistan Wars with PTSD both
having hyperarousal symptoms and issues controlling
anger/aggressive impulses, which could lead to viol
(Miller, 2015).

Teten et al. (2010), states that it is important t
impulsive and premeditated aggression separately. H
studies have found that anger associated with impul
aggression, but hostility was associated with preme
aggression. Those veterans with PTSD reported exper
persistent ongoing anger issues that would escalate
(Worthen & Ahern 2014).
affect every aspect of their lives and every person

them, including family, friends, and coworkers.
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Theori es

Several different theoretical perspectives could ex
veterans’ criminal behavior. The first is the Viole
Model. This model states that soldiers who have com
are more accepting of violence and more skilled at
them predisposed to criminal behavior and PTSD symp
Dyke & Orrick, 2017). These military personnel are
and extensive training on use of force in life-or-d
situations. While in combat, they are in survival m
may be difficult to unlearn or turn “off” once they
(Van Dyke & Orrick, 2017). They are trained to be a
survive harsh conditions and threatening or violent
(Hafmeister & Stockey, 2010). They are also taught
enemies without hesitation and to suppress the “fli
normal human behavior in order to be able to take o
certain circumstances to accomplish the military’s
(Hafmeister & Stockey, 2010). Soldiers are also tra
effectively engage in hand-to-hand combat and to us
firearms if needed, which can spill over once they

deployment.

Another perspective used to examine the relationshi

between veterans and crime is the Life Course Persp
looks at events over an individual’s life to examin

trajectories (Van Dyke & Orrick, 2017). Marriage, d
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military service, or unemployment are all events th
change one’s life trajectory (Teachman & Tedrow, 20
this theory to this study, the military has been vi
turning point that could steer one away from the li

for criminals and non-criminals. On the other hand,
discovered military service members with prior crim
contact were less likely to be charged and convicte
violent cases (Teachman & Tedrow, 2016). This sugge
in the military was seen as a positive life event t
discipline. It was also found that those who commit
while in the military and received dishonorable dis
likely to continue or even increase offending post
service (Van Dyke & Orrick, 2017).

Agnew’s General Strain Theory is also used to help
veterans’ criminal behavior in that those who have
previously exposed to trauma are at an increased ri
antisocial behavior (Elbogen et al., 2012). Specifi
is a correlation between the intrusion symptom of P
associated with emotional distress, emotional dysre
antisocial behavior (Bennett, Morris, Sexton, Bonar
2017).

Greenberg & Rosenheck (2011), examined veterans and
veterans who were incarcerated and found that veter

somewhat more likely than non-veterans to commit vi
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such as murder (12% vs. 9%) (as cited in Van Dyke & Orrick,
2017).Van Dyke and Orrick (2017), more recently con ducted a
study by analyzing the incarcerated population and the effect
military experience had on one’s likelihood to enga ging in
violent, property-related, or drug-related crimes. They found
that veterans were more likely than non-veterans to commit
crimes, explained by the Violent Veteran Model. Van Dyke and

Orrick (2017), also compared veterans with non-comb

at exposure

to those with combat exposure and found conflicting results.
Combat veterans were less likely than non-combat ve terans to
commit a violent offense and more likely to engage in a drug
offense, suggesting that those individuals cope wit h their
combat experiences by using illegal substance. Van Dyke and
Orrick’s (2017), findings were also supported with the life
course perspective in that military service can act as a

23

negative or positive turning point. Military traini ng is assumed

to provide one with discipline, authority, and char acter and the

ability to adapt to any situations. However, on the same token,
it can be dehumanizing, which could leave or create
psychological scars (Logan, & Pare, 2017). These sc ars and
experience could lead to negative outcomes (Logan, & Pare,
2017).

The Diathesis Stress Model explains how one’s genet ic

predisposition and life stressors could lead to emo tional



derailment, which could lead to committing a seriou
crime (Sreenivasan et al., 2013).
internal controls may deteriorate due to combat exp
injury in addition to civilian life stressors. This
to violence (Sreenivasan et al., 2013). This model
focuses on factors within an individual, however in
and situational variables such as lack of social su
also be considered (Shea et al., 2013).
Hobfoll’'s Conservation of Resources (COR) Theory po
that one’s resources are used to cope with threats,
results in added stress and reduction of resources
2013). These resources could include marriage, empl
friendship, time, and money. The loss of such resou
to adverse outcomes, such has PTSD or depression (V
2011).
Co- Cccurrence
Historically, veterans have been more at risk for
and substance abuse disorders dating back to the Ci
soldiers became addicted to morphine. More recently
OIF/OEF veterans have alcohol abuse-related issues
2017). It is also reported that 40% of combat veter
have comorbid issues, such as depression and suicid
(Miller, 2015). Mental health issues may worsen a v

susceptibility to alcohol or substance abuse, as th

s or violent
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inclined to use alcohol and substances to cope with
they’re dealing with. According to Jakupak et al.,
cited in Baldwin, 2017), OIF/OEF veterans with PTSD
depression are twice as likely to abuse alcohol com
those without the disorder.
Tr eat nent

Veterans have a difficult time re-adjusting life po
deployment. According to a national sample of Iraq
Afghanistan War veterans, 25% of the population who
diagnosed with PTSD or depression only receive the
amount of therapy needed during the first year of p
deployment, which is 8 visits in a 14-week span (Sm
2017). Even though there is an increasing number of
being diagnosed with mental health issues, there is
that OEF/OIF veterans are underutilizing the mental
services offered by the Department of Veterans Affa
et al., 2014). These veterans also appear to be dro

before their treatment is complete and missing appo

This may be because younger veterans have more dema

life, including work and family, and may feel negat
treatment or want to handle the issues on their own
al.(2017), evaluated veterans’ first episode of car
diagnosed with PTSD and revealed that those who exp

symptoms of re-experiencing criteria of the diagnos
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numbing had a greater likelihood of receiving psych
treatment. Specific screening and assessment is nee
assist veterans who may be suffering from mental he
involved in the criminal justice system. The VA has
programs whose goal is to conduct outreach among ve
involved in the criminal justice system and to conn
the appropriate mental and physical health communit
(Blodgett et al., 2015). Health Care for Reentry Ve
assists those veterans in the prison system, and Ve
Justice Outreach, assists those in the local jails
(Blodgett et al., 2015). These programs were put in
prevent and end veteran’s’ cycles of being involved
criminal justice system involvement and, homelessne
improve social and clinical results. They even cond
assessments on a veteran’s biopsychosocial profile,
substance abuse issues and other psychiatric condit
challenge is ensuring that those veterans who need
receive the treatment. The effect sizes of treatmen
veterans is low, possibly due to military training,
creates an attitude or lifestyle that is not consis
seeking help when needed (Creamer et al., 2011).
Reasons to Study

It could be useful to record one’s PTSD symptoms d

screening period to help determine the best treatme

otherapy
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the veteran and whether they are likely to follow u
treatment (Smith et al., 2017). It is important to

high rates of PTSD among veterans because it affect
quality of life and possible link with crime(Sippel
2016). According to Ghaffarzadegan, Ebrahimvandi, a
(2016), policy research on PTSD is undeveloped and
all parties involved, including the patient, their

friends, the community, the military, and the VA. F
just one entity could shift the burden and making i

to find the root of the problem.

Limtations

The Department of Defense (DOD) has pushed for new

strategies to prevent violence carried out by those
military service (Elbogen et al., 2014). It was not

the Fort Hood mass shooting, in which a U.S. Army m
psychiatrist opened fire at the Fort Hood military
Texas, killing 13 and injuring more the 30, that th
that applying different psychosocial factors to tre
important. Treatment could incorporate vocational s
networks, and violence reduction skills(Elbogen et
Elbogen also stated that modifying one’s protective
could lessen violence among veterans Elbogen et al.
further revealed that those with higher risk group,

factors were associated with decrease of violence.
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Some limitations when studying samples of veterans
they are usually convenience samples of those alrea
in the VA mental health care system as opposed to i
who need treatment and do not seek it. This could c
studies that either over-represent or under-represe
number of those with PTSD (Vaughan, Schell, Tanieli
Marshall, 2014). To start combating this underrepre
Vaughan et al. (2014), conducted random sample stud
service-eligible veterans as opposed to those who w
receiving health care from the VA. This study was a
telephone survey that used the PTSD Checklist (PCL)
scale and an additional health questionnaire to ass
major depression. It was found that 16% of particip
probable PTSD (Vaughan et al., 2014). More research
needed to recognize barriers veterans face to recei
Another challenge when studying the veteran popula
veterans’ reluctance to state they’re veterans due
loss of VA benefits. This creates an underestimatio
veteran population (Baldwin, 2017). The criminal ju
institution also may not collect data on veteran st
may not identify as a veteran due to the varying de
theterm  veteran
on veterans in different VTCs, making it difficult

study results.
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Chapter 3
METHOD
Partici pants
This study used de-identified archival data on Uni
States military personnel of all ages and both gend
have served in OEF/OIF/OND. Participants were eithe
with PTSD, screened positive for PTSD, or had proba
symptoms. They were excluded if they suffered from
comorbid issues such as substance abuse, other psyc
issues, unemployment, and homelessness.
Desi gn
A meta-analysis was conducted to synthesize a syste
review of the studies that assessed the key variabl
effect sizes from the studies included were then ab
combined in order to obtain a total estimated effec
estimated pooled prevalence was set at 95% confiden
employing a random effects model. This model allowe
assessment of heterogeneity across the studies base
statistics.
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To locate peer-reviewed articles discussing the pre
of violence and criminal behavior among military ve
PTSD, the databases PsychINFO, PILOTS, and OneSearc
to search studies conducted from January 2007 to De
The following key search terms were used with Boole
incarceration, violence, crime, aggression, PTSD, O
behavior AND veteran, army, soldiers, armed forces,
conflict, war. References from other articles and f
reference lists were checked for more studies. Stud
for the review were quantitative studies that explo
behavior and aggression among those currently or fo
serving in Iraq and Afghanistan after 2001. The dat
participant characteristics, method, and results we
and compared to assess the homogeneity of the resul
Dat a Anal ysi s

A total of seven studies were included in the analy
random-effects model was employed to evaluate the h
between the studies. The majority of the studies us
and multivariate logistic regression analyses. The
(OR), confidence interval (Cl), and a set statistic
significance of P <.05 were given for each study.
total variance within the effect size that is due t

inconsistencies between the studies, an

valence
terans with
h were used
cember 2017.
an operators:
R antisocial
military AND
rom the
ies included
red criminal
rmerly
a regarding
re extracted

ts.
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eterogeneity
ed univariate
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high level of heterogeneity (Cooper, 2010). The stu dies used in

the analysis are listed in table 1.

In order to obtain the overall | 2, Pvalue, and estimated
OR, and CI for all the studies, the Open Meta-Analy Sis program
was used. Upon completion of the calculations, a fo rest plot was
then created to provide a graphical display of the results of
veterans with PTSD and the association with crimina | behavior or

aggression.
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Chapter 4
RESULTS
| nt roducti on

The hypothesis that military veterans who were exp
combat in OIF/OEF/OND and diagnosed with PTSD have
likelihood of committing crime or displaying aggres

was supported.

Resul ts

Approximately nine studies were reviewed to be incl
the meta-analyses; however, only seven were actuall
Two studies were excluded because they contained mo
variables that were not the focus of the study, inc
race, gender, childhood experiences, and individual
PTSD. The three studies also reported their finding
not allow the variables to be combined with other s

Figure 1 displays a forest plot of the estimated o
ratios for the association between PTSD, combat exp
violent behavior. The overall combined estimate amo
studies was 2.355 (95% CI [1.369, 4.52]) with a hig
heterogeneity (
significant association supporting the hypothesis.

Booth-Kewley et al.’s (2010), study had the larges
on the analysis by focusing on combat exposure and

related stressors and the correlation between PTSD

| 2 =9832%, P <0.001), indicating a highly
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antisocial behavior. Those who screened positive fo
disorder were eight times more likely to engage in
behavior as opposed to those who did not screen pos
Kewley et al., 2010). The link is consistent with p
research. Posttraumatic stress symptoms increased o
obtaining a “violent legal charge” or violent offen
symptoms did not demonstrate an association with no
offending (OR = 1.02, 95% CI [1.004,1.03]), even af
for other mediating factors, including age, race, o
use (Bennett et al., 2017). Tsai et al.(2013), whic
included in the analysis, revealed that OEF/OIF/OND
were three times more likely than any other incarce
to have combat-related PTSD (OR = 3.12, 95% CI[2.46
Elbogen et al. (2012), found that a link between co
exposure and arrest, but only when mediating for PT
irritability (OR = 2.13, 95% CI[1.15-3.95]). Sulliv
(2014), whose study was also included in the analys
that veterans with high combat exposure were at 2.5
odds of committing stranger aggression. More import
flashback symptom intensity increased the odds of s
stranger violence (OR = 1.26, 95% CI[1.11- 1.42]).
al. (2014)’s study also revealed that PTSD was posi
related to other physical aggression (OR = 1.63, 95

2.70]). Severe violence and other physical aggressi
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significantly associated with combat exposure, with
symptoms, which shows a direct link with combat exp
aggression.

Summary

Overall the results were consistent with the hypoth
that those diagnosed with or who had symptoms of PT
likely to engage in criminal behavior. However, it
to note the combat exposure can cause the results t
instance, even though Elbogen et al.(2014), found a
between PTSD and other physical aggression, severe
of physical force, fear, or a weapon) was not signi

correlated with PTSD alone (OR = 1.03, 95% CI[.39-

out PTSD

osure and

esis in
SD were more
is important
o vary. For
correlation
violence (use
ficantly

2.16]).
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Chapter 5

DI SCUSSI ON
| nt roducti on

Anger and aggression are commonly reported among mi litary

personnel returning from deployment. This anger and aggression
are also tied to other behavioral issues (Wilk et a l., 2015).
This meta-analysis is one of the few that focuses o n PTSD,
combat exposure, and violent or aggression leading to criminal

behavior.

| npact of PTSD and Conbat Exposure on Aggressive or Violent

Behavi or

It is important to identify and address aggressive factors
relating to PTSD in order to create a more effectiv e
readjustment to civilian life plan. Wilk et al. (20 15), revealed
that aggression was more likely to be reported by v eterans who
screened positive for PTSD and who had a high level of trait
anger. Trait anger is one’s likelihood to become an gry during a
stressful situation (Wilk et al., 2015). Linking th e combat
exposure variable has proved to be critical in this research

area due to its enormous effect on veterans.

Booth-Kewley et al. (2010), reported that those wi th combat
exposure may return from deployment feeling invinci ble, leading
to risk-taking behaviors such as substance abuse, f ights, or

other antisocial behavior (as cited by Killgore et al., 2008 in
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Booth-Kewley et al., 2010). Teten et al. (2010), de
70% of veterans with PTSD in the study sample repor
impulsive aggressive behavior, supporting past rese
regarding the association between anger, hostility,
Wilk et al. (2015), recognized other studies (Elbog
2012; Jakupcak et al. 2007), that showed that the |
combat aggression may be explained by combat-relate
studies (Alder et al., 2011; Gallaway et al., 2012)

direct correlation between combat exposure and aggr

Jakupcak et al.’s (2007), study also confirmed tha
trait anger and hostility was reported among those
positive for PTSD and that combat exposure was posi
associated with trait anger. Approximately 25% of t
diagnosed with PTSD reported threatening physical v
compared to 10% of non-PTSD veterans. Furthermore,
with PTSD reported destroying property compared to
PTSD participants, and 17% of PTSD participants rep
in a physical fight with someone compared to 4% of
PTSD (Jakupcak et al., 2007). One study found that
veterans incarcerated, 38% committed a violent offe
committed a property offense, 21% committed drug-re
offenses, 17% committed public order offenses, and
probation/parole or committed other miscellaneous ¢

et al., 2013). Even though these findings were supp
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hypothesis overall, OEF/OIF/OND veterans were at a
being incarcerated in comparison to other veterans
2013). This could partly be attributed to the incre
support from the VA with current veterans than with
veterans.

Bennett et al. (2017), study results, suggest that
intrusion symptoms put a veteran at an increased ri
committing a violent criminal offense or that viole
is correlated with intrusion symptoms. However, it
to know a diagnosis of PTSD alone does not suggest
behavior; other factors should be examined. Elbogen
(2012), results were indicative of high irritabilit
increasing the likelihood of criminal behavior, whi
supports the hypothesis. It was noted that interven
should target symptoms of anger or irritability to
recidivism.

Limtations

There were several limitations to this analysis. Fi
did not include meditating factors such has alcohol
depression symptoms, or suicidality. This analysis
cover a large portion of criminal behavior among ve
the lack of new research. Even though there are oth
such as the United Kingdom whose veterans may suffe

same difficulties, they were not included in this a

lower risk of
(Tsai et al.,
ased level of

Vietnam

severe
sk for

nt offending
is important
violent
etal’s

y and PTSD
ch also

tion programs
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United Kingdom armed forces are usually recruited f
disadvantaged communities with lower educational at
(MacManus et al.,2011). Therefore, their behavior ¢

attributed to pre-military antisocial behavior.

Fut ur e Research

It is noted that aggression is related to interpers
social problems. Specifically targeting anger and a
could overall improve a veteran’s functioning and n
adversities (Wilk et al., 2015). An assessment or i
that assess anger or aggression should be implement
deployment screenings of veterans, especially those
positive for PTSD, in order to provide adequate tre
et al., 2015). More research is needed on criminal
among those veterans diagnosed with PTSD. Future re
needed to assess the outcomes of mental health outr
provided to veterans released from incarceration to
are effective and reduce recidivism rates among vet

et al., 2013).
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Author N Population Exposure Types of Violence F’:‘mdings
Angkaw 72 Registered for Combat Verbal, physical Pearson bivariate correlation
et al., care with VA San | exposure, aggression toward PTSD Symptoms: M =65.89/SD=
2013 oiego Health Care | screened self, physical 26.36
yeren positive for aggression toward Verbal aggression: M=10.06/ SD=
F1SD objects, 9.66
Physical aggression Physical aggression toward self:
toward others M= 3.27/SD= 8.00
Physical aggression toward
objects: M= 6.96/SD= 10.80
Physical aggression toward
others: M= 4.50/SD = 10.81
PTSD symptoms significantly
predicted verbal aggression ( b=
0.44, SE = 0.04, t = 3.98, p<
0.001). PTSD symptoms did not
significantly predict physical
aggression toward self (b =
0.04, SE = 0.04, t = 1.05, p=
0.296) . PTSD symptoms
significantly predicted physical
aggression toward objects ( b=
0.18, SE = 0.04, t=4.11, p <
0.001). PTSD symptoms
significantly predicted physical
aggression toward others (b=
0.11, SE = 0.05, t = 2.33, p =
0.023)
Bennett | 697 Midwestern combat Violent - robbery, Total PTS symptoms significantly
et al., Veterans exposure, assault, rape, and predicted violent offending
2017 Healthcare PTSD homicide/manslaughter |above and beyond the covariates.
System (VHS) The association of PTS symptoms
and an Non-violent- are unique to violent offending
associated VHS shoplifting/vandalism, | and did not extend to non-
community based parole/probation violent offending (p= .36)
outpatient violation, forgery, Violent offending B(beta)-.02
clinic weapon charges,
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burglary/larceny,
prostitution, and
contempt of court.

(p<.01); SE (Standard Error)-
.01

OR (0dds Ratio)- 1.02; 95% CI-
(1.004,1.03)

Non-violent offending B-.01; SE-

.01; OR- 1.01, 95% CcI- (1.00,
1.02)
Booth- 1,543 | Enlisted Combat Antisocial behavior Univariate analysis- PTSD was
Kewley Marines who exposure, the variable with the strongest
et al., completed at PTSD association with antisocial
2010 least one war symptoms, behavior. Screening positive for
zone deployment | deployment- PTSD were over eight times as
in Iraqg and related likely to engage in antisocial
Afghanistan stressors behavior as those who did not
screen positive (OR= 8.48; 95%
CI, 6.-06-11.87). Multivariate
w/ PTSD as predictor- Screening
positive for PTSD had a stronger
association with antisocial
behavior than any other
predictor variable; screening
positive for PTSD were over six
times more likely to engage in
antisocial behavior as those
screen negative (OR = 6.29; 95%
CI, 4.34-9.12).
Elbogen | 1,102 | Veterans who Probable PTSD| Criminal Arrests, Low [bivariate chi-square analyses]
et al., served on or with low irritability, high Veterans with PTSD reporting
2012 after September | irritability, | irritability concurrent ager/irritability
11,2011 from Probable PTSD were more likely to be arrested.
the U.S. with high Probable PTSD with low
Department of irritability, irritability - Arrested
Veterans Combat Yes-13.36%/ X2- 2.42/p .1194
Affairs exposure No- 8.2%
Environmental Probable PTSD with high
Epidemiological irritability - Arrested

Service (EES)

Yes 22.76% /x2 -32.01/ p <.0001
No: 7.30%
High combat exposure- Arrested
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Yes: 12.22% x2 16.06 p <.0001
No: 5.28%

History of previous arrests-
Arrested

Yes: 23.05% x2 36.23 p <.0001
No: 7.11%

Multivariate analysis w/logistic
regression

High combat exposure w/post
deployment criminal arrest

OR- 1.24, 95% CI (0.72, 2.11)

p <4372

Probable PTSD w/ low
irritability

OR- 1.30 CI (0.62, 2.72) p .4947
Probable PTSD w/high
irritability

OR- 2.13 €I (1.15, 3.95) p .0167
Combat exposure was
significantly associated with
arrest in bivariate analyses but
failed to achieve significance
in the multi- variate protocol;
post hoc analyses indicated the
link between combat exposure and
arrest was mediated by PTSD with
high irritability.

Sullivan
et al.,
2014

866

U.S. separated
veterans who
served on or
after September
11, 2001 by the
VA
Environmental
Epidemiological
Service (ESS)

High combat
exposure,
history of
arrest,
Probable
PTSD, PTSD
symptoms

Family Aggression,
Severe family

violence, stranger
aggression, severe
stranger violence

Spearman correlation
High combat & corr. w/ family
aggression r- .13 p <.0001
... .Severe family violence
r-.09 ...p - .002
..Stranger aggression
r- .19 .p - < .0001
...Severe stranger violence
r= 14, p < .0001
History of arrest not
significant with family
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aggression and severe family
violence.
... .Stranger aggression ( r- .14
P <€ 0001
...... Severe Stranger violence

r- .14, p < .0001
PTSD & corr. w/ Family
Aggression r- .20 ...p < .0001
wen.Severe family violence

r- .18 p < .0001
.... . Stranger aggression
r- .14 p < .0001

....5evere stranger violence
r = 315 p < .0001
Logistic regression

Veterans with high combat
exposure had about 2.5 times
more odds of committing stranger
aggression, OR 2.47, CI [1.39,
4.37], p .002.

High combat exposure had 2.58
times the odds of being severely
violent toward a stranger, OR
2.58, CI [1.14, 5.85], p .0234.

The largest effect of high
combat exposure was found in
severe family aggression,
increasing the odds of being
severely violent by almost four
times, OR 3.96, CI [1.30,
12.02), p .0153.

Anger symptom intensity
increased the odds of both
family aggression and severe
family violence, OR 1.28, CI
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f(1.19, 1.37], p .0001; OR 1.30,
CI [1.13, 1.48], p .0001.

PTSD flashback symptom intensity
increased the odds of both
stranger aggression and severe
stranger violence, OR 1.16, CI
[1.05, 1.28], p .0029; OR 1.26,
€I [1.11,; 1.421,; p 0001,
respectively.

Jakupcak
et al.,
2007

177

Deployment
Health Clinic

Combat
exposure,
PTSD

Anger, hostility,
aggression

Combat exposure was
significantly positively
associated with trait anger, r
=.20, p <.05, and hostility, r
=.18, p < .05, but was not
significantly related to
aggression, r = .14, ns.

ANCOVA

planned t-test analyses
indicated that the PTSD-group
reported significantly greater
hostility (M = 2.4, SD = .9)
than both the subthreshold-PTSD
group (M= 1.6, SD=1), t (66)
= 3.24, p < .01, and the non-
PTSD group
(M=.07,8D=.07),t(94)=10.34,p<.01
The subthreshold-PTSD group
reported significantly greater
hostility than the non-PTSD
group, t (68) = 4.61, p < .01.
binomial logistic regression
predicting aggression

Veterans in the PTSD-group were
more likely than the veterans in
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the non-PTSD group to have
reported aggression (Wald- 8.81,
DF= 1; Exp(b)= 4.17; 95% CI=
1.6-10.7) p < .01

Veterans in the subthreshold-
PTSD group were also more likely
than the veterans in the non-
PTSD group to have reported
aggression (Wald- 7.12; DF=1;
Exp(b)= 4.89; 95% CI= 1.5-15.7)
P < 01,

There was no significant
difference in aggression
comparing the PTSD and
subthreshold-PTSD groups (Wald <
1; DF=1; Exp(b)= 1.17; 95% CI=
1.5-15.7 )

Gallaway
et al.,

2012

6,128

USA Army
soldiers from
two large units

Combat
intensity and
PTS

Minor and severe
aggression

Multivariate linear regression
[Exponentiated regression
coefficient= effect size or OR]
Association between minor
aggression and combat intensity
(Low: regression ccefficient
estimate (b)= -.04;
exponentiated regression
coefficient (exp(b))= .96; SE=
.06; P = .44) (Moderate: (b)=
.17; (exp(b))= 1.18; SE= .06; P=
<.01) (High: (b)= .48; (exp(b))=
1.62; SE= .07; P <.01)

PTS [(b)= .31; (exp(b))= 1.36;
SE= .07; P <.01 ]

Association between severe
aggression and combat intensity
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incarceration

(Low: (b)= -.14; (exp(b))= .87;
SE=.05; P <.01) (Moderate: (b)=
.01; (exp(b))= 1.01; SE= .06; P=
.89) (High: (b)= .42; (exp(b))=
1.52; SE= .07; P < .01)
PTS [(b)= .27; (exp(b))= 1.31;
SE= .07; P <.01]
Elbogen | 1,388 National sample | Combat Severe violence Multiple logic regression
et al., from Department | exposure and | (Physical force or Severe violence (OR=1.03; 95%
2014 of Veteran PSTD fear, use of a weapon, |CI=.39-2.16; P= 0.8249) was not
Affairs served etc.) and other significant with PTSD only.
after Sept. 11 physical aggression Severe violence (CR= 1.03; 95%
in OIF/OEF (less lethal/serious CI= 1.01- 1.05; P= 0.0066) and
(active duty or physically aggressive |other physical aggression
reserves) acts: kicking, (OR=1.04, 95% CI= 1.02-1.05; P=
slapping, using fists) | < 0.0001)was significant with
in the past year combat exposure.
PTSD was positively related to
other physical aggression
(OR=1.63; 95% CI= 0.98-2.70; P=
0.0583) .
Tsai et 1,201 | OIF/OEF/OND Combat Criminal history: Incarcerated OEF/QOIF/OND
al., from Health exposure, Violent, property veterans were three times
2013 Care for combat- offense, drug more likely than other
Reentry related PTSD, | offenses, public order incarcerated veterans to have
Veterans and offenses, probation or

parole violation, or
other unspecified
offenses

combat-related PTSD. B= 1.14;
SE= .12; OR= 3.12; 95% CI=
2.46-3.95; p <.001

37.5% of OEF/OIF/OND veterans
were incarcerated for violent
offenses; 25.2% for property
offenses; 21.7% for drug
offenses; 17.1% for public
order offenses; and 20.4% for
probation/parole violation.

Chart 1. Summary of results from studies used in th

e analysis



Studies Estimate (95% C.I.)
Bennett et al. 2017 1.020 (1.004, 1.036)
Booth-Kewley et al., 2010 8.480 (6.060, 11.866)
Elbogen et al., 2012 2.130 (1.150, 3.945)
Sullivan et al., 2014 1.260 (1.110, 1.430)
Jakupcak et al., 2007 4.170 (1.600, 10.868)
Elbogen et al., 2014 1.630 (0.980, 2.711)
Tsai et al., 2013 2013 3.120 (2.460, 3.957)
Overall (142=9832 % , P<0.001) 2.355 (1.369, 4.052)

Figure 1. Forest plot of studies
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T | T

196 235 49
Odds Ratio (log scale)

28 11.87



