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Research on treatment outcomes associated
with EN ig scarce, but there is some indication
that severs EN can make it difficult for indi-
viduals to benefit from treatments that are
currently available. Bome researchers have pro-
posed that treatments targeting hyperarousal
might indirectly alleviate EN symptoms, while
others have called for the development of new
treatments specifically targeting EN.
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EPIDEMIOLOGY

Epidemiology is the study of the distributig,
and determinants of disease. Epidemiology h,,
two main goals. First, epidemiology aimg ¢,
estimate the occurrence of a disease or health
indicator in a population. Central measures of
disease occurrence include incidence, which is
a measure of the number of new cases of s
ease that occur in a population over a particy.
lar period of time, and prevalence, the numbe;
of cases (both new and existing) of disease in »
population over a period of time. Second, epi-
demiclogy aims to identify the causes of dis
ease by calculating estimates of the effect of
an exposure (e.g., a particular hehavior such
as smoking, an envircnmental factor such as
automobile polhution, an aspect of the physical
or social environment such as the built envi
ronment or poverty, or a policy such as the han
on smoking indoors) on a health indicator. In
the context of traumatic event exposures, epi-
demiologic methods can be used to document
the prevalence and incidence of traumatic
event exposures, of the mental health conse
quences of such events, and of the variables
that influence the distribution of those effects.

The majority of epidemiologic studies o
the mental health consequences of traumatic
events are focused on posttraumatic stress dis-
order (PTSD). The aim of many of these stud-
ies is to estimate the prevalence of PTSD ina
population. Some studies examine the preva
lence of PTSD among people who have expe
rienced a particular traumatic event, such a3
rape victims or victims of a natural disaster, of
in a certain segment of the population. Other
studies identify risk factors for PTSD follow
ing exposure to traumatic events. For exam
ple, psychiatric history, history of childhood
trauma, and family history of mental disorders
have consistently been identified as risk fac
tors for PTSD among persons exposed to trav

matic events (Breslau, 2002). Epidemiologist
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also examine the duration or change in sever-
ity of PTSD symptoms, as well as other men-
tal health problems—such as depression,
other anxiety disorder, and substance abuse/
dependence—that people experience after a trau-
matic event and often concurrently with PTSD.

Longitudinal Cohort Epidemintogic Studies

Epidemiologic studies can generally be catego-
rized into three main groups, based on their
study design. The first, and arguably most
useful study design in the examination of the
psychological consequences of trauma expe-
rience, is the cohort, or longitudinal, study.
Participants are divided into two groups of
people, the exposed and the unexposed, neither
of whom have the disease at the beginning of
the study. In this case, the “exposed” group is
a groap of people who have experienced the
traumatic event and the “unexposed” are those
who did not experience the event. These two
groups are then followed over time (longitudi-
nally} to compare the occurrence of psychologi-
cal disease between groups. The purpose of the
study is to assess whether the group that expe-
rienced the trauma has a higher incidence of
disease than the group that did not experience
the trauma, which would allow us to attribute
disease occurrence to experiencing the particu-
lar traumatic event,

Longitudinal cohort studies have helped
researchers identify the risk factors of psy-
tological disease as well as understand the
“urse of digseasa., For example, Galea et al.
{QOOS) utilized this type of study to examine
bredictors of PTSD among adult residents of
New York City. This study design allowed the
Westigators not only to identify factors asso-
Jaled with PTSD incidence, but also to assess
oW Incidence levels of PTSD change over
e, Incident stressors and traumas such
ifc family problems and sexual assault, low
. ‘Me, female gender, and Latine ethnicity

ore all found to he independent predictors of
' cidence, after adjusting for both recent
kg _ifetlme history of PTSD. The investigators

. ‘?Und that ongoing stressors also increase

Nk of developing PTSD.
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Although rare in the area of trauma and
its psychological consequences, randomized
Intervention trials build on the longitudinal
cohort follow-up design by randomly assign-
ing persons to a particular exposure. The ran-
domization (if carried out correctly} ensures
comparability between groups, minimizes con-
founding, and allows investigators. to draw
causal inferences about the determination of
disease without worrying about temporal ambi-
guity. In other words, because the population
18 disease-free before the traumatic event, the
investigator can assume that the trauma pre-
ceded the mental health outcome. This gives
strength to the conclusion that the disease was
caused by the event. In the context of trauma-
related research, randomizing persons to the
receipt of trauma is obviously not a feasible
method. However, randomized controlled trials
have a place in the evaluation of interventions
aimed at mitigating the consequences of trau-
matic event exposures. Also, a cohort study of
the psychological consequences of trazma can
be very similar to a randomized intervention
trial and can be considered a “natural experi-
ment” if, as in a randomized intervention
trial, the trauma is “assigned” to one group
randomly, as is the case in a natural disaster
such as an earthquake or flood. In this case, an
investigator could compare the incidence of dis-
ease among those who lived in an area affected
by the catastrophe to the incidence of disease
among those who live elsewhere.

Though the cohort study has many advan-
tages, it also has limitations. First, conduct-
ing these types of studies, which often requires
following people over a long period of time
and conducting several interviews, can be
time-consuming and expensive. Following every
study participant over the entire duration
of the study can also prove difficult because
participants may die, move away, or simply
decide they do not want to finish the study. If
those people who remain in the study differ in
some way from the people who leave the study
before its conclusion, the estimate of the effect
of the traumatic event on the disease may he
under- or overestimated, sometimes leading us
to incorrect conclusions.
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Case Control Epidemiologic Studies

In a case control study, investigators first iden-
tify persons who have the disease and then
controls (i.e., persons who do not have the
disease). These groups are then compared to
assess any difference in exposure to the trau-
matic experience. To illustrate, imagine that
investigators want to see if people who abuse
drugs and/or alecohol are more likely to experi-
ence PTSD after a sexual assaulf. Using thig
type of study design, investigators would iden-
tify a group of people who have been sexually
assaulted and have been diagnosed with PTSD
{“cases”) and a group of people who have expe-
rienced this type of trauma bui do not have
PTSED (“contrels”). Next, participants from both
groups are asked if they abused drigs in the
past. Investigators then determine whether or
not pagt drug abuse was more prevalent among
those who experienced the trauma and devsl-
oped PTSD than it was among those whe expe-
rienced the trauvma but did not develop PTSD.

This type of study design, although very
useful, is not utilized as much as it could be
in mental health epidemislogy. Case-contro!
studies can be much more efficient than
cohort studiss in that they require a smaller
sample size and are often less expensive and
time-consuming. This study design, however,
suffers from its own limitations. First, it is
often difficult to be certain that the exposure
preceded the traumatic event, which is an
important criterion for determining causation.
For example, the participanis in the study
could have abused drugs following the sexual
assault, perhaps in an attempt to cope with
this trauma. Second, this type of study often
relies on participants’ recollections of hav-
ing this exposure in the past, which could
be influenced by having the mental health
problem, leading te biased effect estimates.
Finally, to correctly estimate the effect of an
exposure on an outcome, the cases and con-
trols must also be selected from the same
source population, which ig often a difficult
task because the base population {.e., those
who constitute persons al risk of traumatic
event exposure) may be hard to define.

Cross-Sectional Epidemiologic Studies

Most of the early studies of PTSD employeq ,
crogs-sectional study design. Cross—section;]
studies examine a population at g particgly,
time, assessing both exposure to a tl"aﬂmati(-
event and mental health outcome {yr each
study participant at this time. Often, CTOSSf
sectional studies are the only type of Studs
that is feasible after a mass trauma and 4,
useful in caleulating prevalence of a diseas,
in a population. This type of study can be cop,
pleted more quickly and inexpensively thy,
longitudinal studies {(which require muttiple
assessments with participants over sevep)
months or years). Cross-sectional studies eay
provide public health practitioners with infy.
mation regarding the prevalence and burden of
a mental health sutecome—such as PTSD—in ,
population in general, or following a disaster
so that appropriate resources can be provided
to those who were affected.

Cross-sectional studies of representative
community populations such as the Nationa
Comorbidity Study (IWNCS; Kessler, Sonnegs,

Bromet, Hughes, & Nelson, 1995) and the NC§ -

Replication study (Kessler, Chiu, Demler, &
Walters, 2005) have estimated the prevalence
of PTSD among adults in the United State:

and Europe (Perkonigg, Kessler, Storz, & -

Wittchen, 2000) to be between 2% to 7%, and
higher (4% to 15%;) in less developed countries
{Zlotnick et al., 2006). Higher prevalence est-
mates are obtained when populations have
been exposed to a mass psychological trauma.
For example, 12% to 16% prevalence estimates
have been obtained in the firgt year after mass
terrorist incidents, although these levels tend
to decrease over time (DiMaggic & Galea,
2006). Other studies have found a highe’
prevalence of other mental health disorders
(generalized anxiely disorder, panic disordﬁ_l"«
depression, and substance abuse disordet) A
persons who developed PTSD after a traumatlt

event compared to those who were exposed ¥

the event but did not develop PTSD {Breslat,
2002; North et al., 1999). For example, North
et al. (1999) reported that among persons thf
experienced the Oklaboma City bombing, 67
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of persons who developed PTSD also developed

other psychiatric disorders, while only 9% of

persons whae did not develop PTSD developed
sther psychiatric disorders.

Epidemioclogists choose a study design based
on what information they are seeking and
what resources and data are available. A com-
mon goal of these three basic types of stud-
jag ie to compare groups that have all of the
same characteristics except for the traumatic
eyent experience. Achieving this type of com-
parability is important in that it allows us to
attribute adverse ocutcomes (such as PTSD or
associated biopsychosecial problems) to the
traumatic event itzelf, not to some other factor.
It is important to note that while some study
designs are considered “better” than others,
the most informative studies are those that are
thoughtfully designed and well executed.

Considerations in Epidemiologic Analyses

Three important issues that influence epidemi-
ologic analyses are confounding, effect modifi-
cation, and bias. Confounding occurs when the
groups being compared differ by a third variable,
that is, a factor other than the exposure and
disease of interest, which can influence the es-
timate of association between the exposure
and the outcome. It is possible, then, that the
difference in outcomes found between groups
is due to a difference in that third variable as
opposed to a difference in exposure to the trau-
matic event. Some examples of these variables,
tlled confounders, that are frequently seen
I epidemiologic studies of psychological and
bhysical health consequences of trauma are
"euroticism and risk-taking behavior. These
Psychological constructs can influence both
whether or not a person acquires a psychologi-
‘@l disease and whether they are exposed to a
raumatic event. Therefore, if these confound-
°Is are not accounted for, investigators can
ficorrectly infer a causal role for the traumatic
Vent exposure and the psychological manifes-
‘ations, even if the relation between the two is
“lained by the presence of the third variable—
& tonfounder.

Effect modification occurs when a third vari-
able—a factor other than the exposure and
outcome of interest—modifies the relationship
between the traumatic event exposure and the
psychological or physical health outcome. For
example, income status could influence the
association between experiencing a traumatic
event, such as a natural disaster, and risk of
PTSD. A person who does not have the finan-
cial resources to help cope with the destruction
of property following a hurricane may experi-
ence additional stress after the disaster and
may be more likely to suffer from PTSD. Other
variables that have not been fully considered
but may modify the relationship between expe-
riencing a traumatic event and suffering from
a mental health problem are gender and eth-
nicity. We note that effect modification is syn-
onymous with moderation in the terminology
frequently used in psychology and described
thoroughly by Baron and Kenny (19886).

Because confounding and effect meodification
can strongly influence a study’s conclusions,
they should be controlled for in the design or
in the analysis of the study. In the design
phase of the study, stratification, restriction,
and matiching are techniques that are used to
control for confounders and effect modifiers.
Investigators may stratify the group that expe-
rienced the traumatic event and the group that
did not experience it into additional groups by
the confounder, and then estimate the effect
of the exposure on the mental health cutcome
within these groups. They may also restrict
the group of participants in the study based
on the confounding variable. For example, if they
believe that gender might be a confounder,
they will choose only women as participants in
the study. Finally, the study team might form
groups by matching subjects based on a factor
that they believe may be a confounder. In the
analysis phase of the study, investigators may
control for confounders and effect modifica-
tions using statistical techniques. If, for exam-
ple, regression models are used as a statistical
analytic tool, potential confounders may be
controlled for by inclusion in multivariable
models and effect modification may be assessed
by using interaction terms. For example, in a
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study aimed at understanding why Latinos
have higher incidence of P'I'SD after traumatic
event exposures than do other ethnic groups,
Galea et al. (2004) showed that income may
be a confounder of the relation between Latino
ethnicity and risk of PTSD but also that level
of social support may be an effect modifier of
the relation between membership in particular
Latino ethnic groups and risk of PTSI.

Bias occurs when there is a systematic error
in the design, execution, or analysis of a study.
This type of error can result in an association
hetween a traumatic exposure and mental
health outcome that does not actually exist, or
in the masking of a true assceiation. There are
two main types of bias in epidemiologic studies:
selection bias and information bias. Selection
bias occurs when the exposure or outcome of
interest influences how participanis are cho-
sen for the study Thig type of sampling issue
may arige particularly in the study of vulner-
able populations. For example, investigators
of depression after a sexual assault may chose
participants from a list of clients utilizing men-
tal health clinic for help with their depression.
If those people who seek out care are less likely
to have experienced a sexual assault (because
those who experienced this type of trauma
feel too ashamed or afraid to seek help), the
investigators may underestimate the associa-
tion between experiencing sexual assault and
deprassion.

Information bias is caused by & misclassifi-
cation of traumatic exposure or a misclassifica-
tion of mental health status. Misclassification
may result from the difficulty associated with
defining or measuring trauma. For example,
exposure to a traumatic event is a criterion
required in positively diagnosing a person
with PTSD. However, it might not always
be clear if a certain event qualifies as a true
“traumatic exposure,” leading investigators to
categorize participants as “exposed” or “unex-
posed” incorrectly, which can lead to under- or
overestimated effect estimates (Weathers &
Keane, 2007). A systematic error in recalling
prior traumatic events is also a type of infor-
mation bias. For instance, if a person suffers
from a mental health problem that is commonly

associated with experiencing this type of evey
then they might “recall” having experieﬂcéd
the event when in fact they did not. In Othey
words, the participants may misclassify (b,
selves as having been “exposed” when in trugy
they were not. This can result in an OVeregy.
mation of the asscciation between expogy,,
to the trawmatic event and the psychologyy,
problem of interest. Case-control studies
psychological trauma can suffer most from this
type of bias because participants often pyy
recall a past experience. h

Conclusion

Epidemiology plays an important role in the
study of the psychological consequences of
trauma. Epidemiologic methods are used g
estimate the burden of psychological disease iy
populations affected by trauma, determine why
certain populations are more likely to develyp
mental health problems after a traumatic
event, and identify determinants of disease,
Epidemiology ultimately informs the develop-
ment and implementation of interventions and
policies that may reduce the risk of developing
a mental health problem following a traumatic
event or lessen the severity of the psychologi-
cal consequences of traumatic events.
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ETIOLOGY

Etiology is a term referring to the cause of a
disease or some other phenomenon and is
derived from the Greek word for cause. The
causes of psychological disorders are particu-
larly difficult to identify and are commonly
thought to be located in the complex interplay
of nature (i.e., genetic endowment) and nurture
{i.e., environmental influences). As its name
implies, posttraumatic stress disorder (PTSD)
is believed to be related to the stress from an
antecedent life event of a traumatic nature.
Scientists and theoreticians have studied peo-
ple exposed to extreme stressors and PTSD
patients in an effort to ascertain the causal
(i.e., etiological) contributions attributable to
various environmental and individual charac-
teristics that are known to be associated with
the development of this disorder. But establish-
ing the etiology of PTSD is vastly complicated
by the fact that a large number of factors can
affect how individuals respond to potentially
traumatic stressors.

The factors that appear to have causal sig-
nificance for the development of PTSD include
characteristics of individuals (such as genetic
or biological tendencies, developmental level
and experiences, past trauma exposure, life
stress, and gender), varying aspects of high

-magnitude stressors (such as severity, inten-

tional or accidental nature, and duration), and
differences in posttraumatic life experiences



