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Epidemiologic studies show that prevalence of trauma and posttraumatic stress disorder (PTSD) is
substantial in modern society. Most people will experience a traumatic event at some point in their
life, and up to 25% of them will develop the disorder. Demographic and socioeconomic factors also
play arolein therisk for exposure to traumatic experiences and subsequent PTSD. Psychiatric history,
bothypérsenal or in family members, increases the likelihood of being exposed to traumaand of devel-
opind P#SD_once exposed. Traumatic exposure and PTSD have an impact on the individual’s health,
health care service utilization, and general functioning. Such effects provoke a considerable economic
burden not onlyfar those persons experiencing trauma and PTSD, but also for the health care system

and society asiawhole,

Posttraumatic stress disorder (PTSD) has gained in-
creasing recognition since its first formulation as a
diagnosis in the Diagnostic and Satigtical ‘Manual of
Mental Disorders, Third Edition (DSM-I1W.AThiS anxiety
disorder provokes significant occupational,” psyehratric,
medical, and psychosocial disability. Likewise, ‘itsconse-
guences are enormously costly not only to the survivors
and their families, but also to the health care system ‘and
society asawhole.?

Historically, PTSD has been the focus of study across
small samples often regarding one particular traumatic ex-
perience at atime (e.g., combat, rape, burns). Those stud-
ies have been very useful to understand the characteristics
of the syndrome and its prevalence among those at risk.
However, such an approach lacks the possibility of being
generalized to the population. Moreover, studies have of-
ten focused on PTSD patientsin the clinical setting. These
investigations only represent a small proportion of people
experiencing this disorder, since few PTSD patients seek
help from mental health professionals.® Thus, these studies
cannot adequately inform us about the frequency of trau-
matic events and their consequences as they occur in the
community.

Epidemiologic studies allow us to estimate the rates of
specific disorders and their impact on the community and
the health care system. Population-based studies also pro-
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vide the possibility of assessing the magnitude of a prob-
lem and its characteristics. The results of such studies can
guide the planning of public policy, treatment, and preven-
tion of given disorders.

The diagnosis of PTSD requires the necessary occur-
rence of a traumatic event and the individual’s emotional
reaction to it. For that reason, it is important to study not
only the prevalence of different traumatic events in the
community, but also therisk of the exposed individualsfor
developing PTSD. In other words, epidemiologic studies
€an inform.us about (1) prevalence of different traumata
and Pr SP.in'the community, (2) characteristics of people
within-the gepéral population at high risk of acquiring
PTSD afteytraumatic situations, and (3) risk factorsin the
community forthase’who are at high risk of exposure to
trauma.

Our objective in thisafticle is to present an updated re-
view of the epidemiology 6f*PT:SD and patterns of health
utilization and costs to better qllustrate the current impor-
tance of this anxiety disorder. We ywill.review recent stud-
ies on the prevalence and risk factors, of exposure to
trauma and PTSD in the community, ‘and describe some
investigations about the impact of traumaandRTSD on an
individual’s health and the health care system!

PREVALENCE OF TRAUMA

The measurement of cases of a given disease or other
condition in a given population at a designated time is
called prevalence.* The prevalence of exposure to trau-
matic events itself is an important part of the study of
PTSD. There have been several studies”™ looking at the
prevalence of trauma exposure (Table 157:°1012-19)

Green® described a report by the International Federa-
tion of Red Cross and Red Crescent Societies in which the
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Table 1. Lifetime Prevalence of Traumatic Exposure and
PTSD in the General Population®

Population Exposure (%) PTSD (%)
Study Sex N Men Women Men Women
Helzer et al (1987)% Both 2493 - - 05 13

Davidson et al (1991)® Both 2985  — - 09 17
Breslau et al (1991) Both 1200 43.0 36.7 60 113
Norris (1992)° Both 1007 736 648 6.1 85
Resnick et al (1993)° Women 4008 - 69.0 - 123
Kessler et al (1995)° Both 8098 606 512 50 104
Breslauetal (1997)  Women 801 - 40.0 - 138
Breslau et al (1998)"° Both 2181 922 871 108 183
*Abbreviation:'\PTSD = posttraumatic stress disorder.

"These values correspond to current (within the past year) conditional
prevalence.

frequency, mortality, andmorbidity from natural and tech-
nological disasters worldwide betiveen the years 1967 and
1991 were assessed. A total 0f/7766 disasters were re-
ported, killing more than 7 million_people and showing
even more comorbid conditions.

Norris® studied the frequency and impact/ef,various po-
tentially traumatic eventsin acommunity-based sample of
1000 adults from the southeastern United) States-Fhe au-
thor used arestricted definition of traumaés:an‘event in-
volving violent encounters with nature, technolegy,Cer
humankind.” %" Norris found that 69% of the“sample
had experienced at |east one traumatic event in theirlife
time and 21% in the past year alone (Hurricane Hugo was
excluded as traumatic experience). Lifetime exposure wés
higher among males and whites than among women and
African Americans (73.6% and 76.8% vs. 64.8% and
61.2%, respectively).

Breslau et al.” found a lower lifetime prevalence of
traumatic exposure in a sample of 1007 young adults
(aged 21-30 years) from a health maintenance organiza-
tion (HMO) in Detroit, Michigan. A total of 39.1% of the
sample had one or more traumatic experiences, of which
67.3% reported 1 event, 23.3% reported 2 events, and
9.4% reported 3 events. The most common traumatic ex-
periences were sudden injury or serious accident, physical
assault, seeing someone seriously hurt or killed, and news
of sudden desth of a close relative or friend. The trauma
distribution was similar across gender except for rape,
which was reported only by women. This sample was
followed up 3 years later,® and at that time 19% of the
population had experienced exposures to new trauma. Af-
rican Americans had a higher incidence of exposure than
whites during follow up. The types of trauma most com-
monly reported at follow up remained the same as at base-
line. However, this study had several limitations related to
its design, especially the fact that the population was a
young sample (aged 21-30 years) from an HMO and, as a
result, does not represent all socioeconomic strata.

In a sample of 4008 adult women (mean age = 44.9
years), Resnick et al.® studied the prevalence of civilian

traumaand PTSD, making a distinction between crime and
noncrime traumas. They found that the overall lifetime ex-
posure to any type of trauma was 69%. The breakdown of
exposure to any type of trauma (69% of the total sample)
by event category was asfollows: 12.6% were traumatized
by rape, 14.3% by molestation or attempted sexual as-
saults, 10.3% by physical assault, 13.4% by the death of a
close friend or relative by homicide, 35.6% by crime vic-
timization, and 33.3% by noncrime trauma. In addition,
they reported that 51.8% of crime victims had experienced
more than one type of crime or multiple incidents of a
single crimetype.

In a younger population of women (mean age= 31.7
years) who participated in a study in which the psychiatric
and cognitive outcome of their children related to birth
weight was investigated, Breslau et al.* (see Table 1)
found alifetime prevalence for trauma exposure of 40%.

Kessler et a. conducted the National Comorbidity
Survey (NCS), a nationally representative face-to-face
survey of persons aged 15 to 54 years carried out in 48
states. In that study, they found arate of exposure to one or
more traumatic events of 51.2% in women and 60.6% in
men. Among those who had been exposed, 12.5% of
women and 17% of men had a history of more than 3 expo-
sures to traumatic situations in their lifetime.

Data from the 1996 Detroit Area Survey of Trauma,* a
representative sample of 2181 persons aged 18 to 45 years,
showed a wide range of prevalence for trauma exposure,
depending on trauma type. The lifetime prevalence to any
traupatic exposure was 89.6%, and the mean number of
distinct(traumatic situations was 4.8. Sudden unexpected
death)of &.tlose relative or friend was the most prevalent
traumatie, event’(60%). The lifetime prevalence of expo-
sure to' traumati g-experiences found by Breslau et a.* in
their study was highér than in previous community sur-
veys, probably because~they used a broader range of
trauma and included tratimatic bereavement among the list
of potential stressors.

Regardless of methodol ogiCal-differences, these inves-
tigations point out that exposure te\haumatic experiences
iscommon in the popul ation with arange from 39%’ to al-
most 90%.™ Moreover, many persons are exposed to more
than one traumatic event or to atraumathat eéeurs repesat-
edly.

PREVALENCE OF PTSD

As mentioned earlier, PTSD rates have frequently been
studied in persons exposed to different specific traumas
like combat, sexual assault, rape, natural disasters, and
other extreme events. More recently, the prevalence of
PTSD has been assessed in the general population using
nationally representative samples®™* as well asin samples
from specific geographic areas.®***® Some of these surveys
also studied the conditional risk for PTSD, i.e., the preva-
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lence of the disorder among those who had been exposed
to traumatic situations.®910*

Lifetime prevalence of PTSD rates from surveys of the
general adult population range from 1.0%' to 9.2%.” If we
include studies limited to representative samples of
women, the ranges increase to 12.3%° and 13.8%," re-
spectively. This difference is consistent with the finding of
several other general population surveys where women ap-
pear to be more likely than men to develop PTSD (see
Table 1). The 2 earliest community prevalence studies of
PTSD weredone as part of Epidemiologic Catchment Area
(ECA) programs*%!® Data from the ECA presented by
Helzer et al.*? showed a PTSD lifetime prevalence of 1.0%
among adults in the-St™{ ouis metropolitan area. Davidson
et al.,”® from the sdame&’ECA program in the Piedmont re-
gion of North Carolina, reported alifetime prevalence rate
of 1.3% adults meeting diagnostiC criteriafor PTSD.

Breslau et al.,** in a sampleof/tahdomly selected young
adults from an HMO in Detroit, found _a lifetime preva-
lence of 9.2% in the total sample and236% among those
exposed to trauma (conditional risk). The~authors per-
formed a 3-year follow-up® of that{papulationsin which
they found that, among subjects who réported new trau-
matic exposure during those 3 years, the_prevaence of
PTSD was 11%. However, it is not clear whether“these
were new cases of PTSD. Some of the limitations)of ‘this
sample have already been mentioned.

Norris® investigated the frequency and impact of differ;,
ent traumatic events in a southeastern U.S. population. th
that study, the author found a prevalence of 7.3% for cur-
rent (within the past year) PTSD among individuals who
had experienced traumas. Looking at prevalence rates of
current PTSD in different traumata, the |lowest rate was as-
sociated with combat (2%) and the highest with sexual as-
sault (14%). The data also showed that a current PTSD
diagnosis was more frequent after violent crimes, death,
or accidents than after various environmental hazards
(7%-11% vs. 5%—8%, respectively).

Kessler et al.™ presented data from the NCS showing a
lifetime prevalence of PTSD of 7.8% and a current (within
30 days) prevalence of 2.3%. They also found awide vari-
ety of prevalence rates of PTSD across different trauma
types. Rape showed the highest conditional probability of
leading to PTSD in men and women alike. Sixty-five per-
cent of men and 46% of women reported rape as the
trauma most likely to produce PTSD. Given the fact that
rape is more frequent among women, this might be one of
the reasons for their higher vulnerability for PTSD.

Two studies have been conducted in adult femal e popu-
lations.*** Resnick et al.? found an overall prevalence of
PTSD was 12.3% lifetime and 4.6% within the past 6
months. The conditional risk for PTSD in women exposed
to any type of traumatic event was 17.9% lifetime and
6.7% current. As described above, the authors made a dis-
tinction between crime and noncrime traumeas; the rate of
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PTSD was significantly higher among crime versus non-
crime subjects (25.8% vs. 9.4%). I nterestingly, the highest
rates of both lifetime (38.5%) and current (17.8%) PTSD
occurred among women with physical assault history, and
rape was the second most common cause of this disorder
(32% and 12.4%, respectively). In a sample of 801 moth-
ers who participated in a study of cognitive and psychiat-
ric outcome in their children by level of birth weight,
Breslau et al.™ found alifetime prevalence of PTSD in the
total sample of 13.8%: 16.8% in urban women and 11%in
suburban women (p = .02). Posttraumatic stress disorder
was only slightly more likely to be present in urban than in
suburban women after exposure (37% vs. 32%)."* How-
ever, the applicability of these results to the general popu-
lation is not clear given the characteristics of the sample.

In the 1996 Detroit Area Survey of Trauma, Breslau et
al.™ evaluated the conditional risk of PTSD on randomly
selected trauma. The authors randomly selected the
trauma to be assessed with the objective of avoiding bias
that can exist when the “worst” traumatic event is to be
assessed. Interestingly, the overall probability of PTSD &f-
ter traumatic exposure was 9.2% (13% in women and
6.2% in men), rates that resemble previous results in gen-
eral population surveys including exposed and non-
exposed individuals. In this sample, the probability of
PTSD associated with the worst event was 13.6%.

In summary, PTSD appears to be common. Lifetime
prevalence for PTSD in the general population seemsto be
around, 8% to 9%, with women having a higher risk for
PTSPthan men. PTSD also is more frequent after certain
types of trauma (e.g., rape) regardless of the survivor’s
gendér.

ATRISK POPULATIONS

Several studigs havelinyestigated risk factors for expo-
sure to trauma and for-BTSD in the general population,
and the findings according-td gender are summarized in
Table 2.

Risk Factors for Exposure to Trauina

Gender. One of the most consistentfindipgs in the dif-
ferent studies related to risk factors is that~nen are at
higher risk for traumatic exposure than womeriNorris’ re-
ported that this difference was significant for lifetime
(p = .05) but not past-year frequencies of exposure (73.6%
in men vs. 64.8% in women and 19.5% in men vs. 22.4%
in women, respectively). In a young HMO population,
Breslau et al.” found that, controlling for all other risk fac-
tors, men were 1.46 times more likely to be exposed to
traumatic events than women. This finding could be more
prominent depending on the type of traumareported by the
respondent. The 1996 Detroit Area Survey of Trauma'
showed that men had twice the possibility of women of be-
ing exposed to eventsin which they were personally at risk
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Table 2: Main Characteristics of Exposure to Trauma and PTSD by Gender

Gender Exposure to Trauma PTSD
Men At higher risk than women More frequent if history of psychiatric disorder, parental
More physical assault and other life-threatening situations psychiatric disorder
Risk factors: history of early conduct problems, At higher risk if married at the time of the trauma, lower education
neuroticism/extroversion, psychiatric disorders, Leading traumas: combat, childhood neglect, physical abuse,
parental substance abuse, parental divorce sudden unexpected death of aloved one
Women At lower risk than men At higher risk than men

More sexual assaults and childhood parental neglect
Risk factors: history of affective, anxiety, or substance abuse;

parental mental illness and substance abuse; parental aggression

L ower.education, younger age, being married at the time
of the trauma, having been married previously,
urbah residence, and lower income are significant predictors

More frequent if history of psychiatric disorder, parental
psychiatric disorder, parental aggression

Younger age and prior trauma exposure significant predictors

Leading traumas: sexual assault, rape, sudden unexpected death
of aloved one

(e.g., assaultive violence). On the other hand, there was not
such adifference wherrstressful events like knowing about
the unexpected death of aloved one or any traumatic situ-
ation that affects others was corsidered. Also, the mean
number of traumatic eventS Tepofted was significantly
higher in men than in women (5.3_vS) 4.3, respectively;
t=5.6, p<.001).

Kessler et al.' reported that 61% of (mea~and 51% of
women had at least one traumatic event (p.<".001). They
also found differences between men and) womensby the
type of trauma experienced; women were_at, higher risk
than men of being exposed to sexual trauma (rape-moles-
tation, childhood sexual abuse) and childhood parental ne-
glect. Conversely, a higher proportion of men réported
witnessing someone being badly injured or killed, b&ing
involved in a natural disaster or a life-threatening acci“
dent, physical attacks, combat experience, being threat-
ened with a weapon, being held captive, or being kid-
napped. Similar results were presented by Norris who
found that women were more exposed to sexual assault
whereas men were more exposed to physical assault.®

Race. Regarding ethnic status, results are inconsistent.
Norris® found that whites were at higher risk than African
Americansfor lifetime traumatic exposure, especially rob-
bery, physical assault, tragic death, or a natural disaster
other than Hurricane Hugo (p <.05). Nevertheless, for
past-year frequencies the difference was not significant,
although African Americans were more likely than whites
to experience motor vehicle accidents during that time pe-
riod (3.6% vs. 1.6%, p < .05).

In their HMO sample, Breslau et al.”® found that there
were no differences between groups at baseline. However,
at 3-year follow-up African Americans had a higher inci-
dence of exposure to traumatic events than whites. In the
1996 Detroit Area Survey of Trauma, Breslau et al.," re-
ported that nonwhites showed a 2-fold higher risk than
whites for lifetime exposure to assaultive violence.

Other risk factors. Other risk factors associated with
exposure to traumatic experiences include age, educa-
tional level, abnormal personality traits, psychiatric prob-
lems, family psychiatric history, and previous traumatic
exposure.

Norrig® found atrend for exposure to traumato decrease
with age; this finding was stronger for past-year exposure,
but was also present for certain lifetime frequencies (e.g.,
physical assault and sexual assault). Breslau et al.™ re-
ported that all classes of traumatic experiences peaked at
age 16 to 20 years. Neverthel ess, there were important dif-
ferences across traumatypesin the pattern of rates over the
life span of the participants. Assaultive violence decreased
abruptly after age 20 years and continued to decline in the
subsequent decades. Other traumata did not show this pat-
tern of continued reduction with age, e.g., sudden unex-
pected death of aloved one was the only traumato remain
at the high level it reached at ages 16 to 20 years until age
40 years; the level peaked between 41 and 45 years of age.

Breslau et al.” found, in a sample of young adults,
that el ong with male sex, a history of early conduct prob-
lems/a family history of any psychiatric disorder, and
Aeurotiism/extroversion in the respondent increased the
risk.of, expogtire to traumatic events. The 3-year follow-up?
showed that previous exposure to traumatic events, aswell
as neurotiCism‘and extroversion, all served as independent
risk factors for-subseguent exposure to trauma.

In a sample©f’yoling. women (mean age = 31.7 years),
Breslau et al.* reported thét.exposure to trauma was more
frequent in women who were'Single and had not completed
high school. Higher proportionszef urban than suburban
women reported physical assaultf\fape, and witnessing
violence toward others. Some similatities were found in
the 1996 Detroit Area Survey of Trauma™ where lifetime
prevalence of assaultive violence was fevealed to be
higher in persons with low education than cellége gradu-
ates, in lower income, central-city residents, and in those
subjects previously married. Nonetheless, the last 2 risk
factors (place of residence and marital status) disappeared
when race, education, and income were controlled.**

In an analysis of the data from the NCS, Bromet et al.*®
looked at the association of childhood risk factors with ex-
posure to traumaand PTSD. They found the following risk
factorsfor exposure to trauma: preexposure affective, anx-
iety, and substance abuse disorders; parental mental illness
and substance abuse; parental aggression toward women
respondents; and preexposure history of anxiety disorder,
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parental substance abuse history, and parental divorce in
men.

Risk Factors for PTSD

Not everyone exposed to a traumatic experience will
develop PTSD. It is known that an average of 25% of peo-
ple experiencing one or more traumas will develop the dis-
order.” The determinants of whether PTSD develops after
traumatic experiences are still not clear, but some factors
confer ahigher risk than others. Basically theserisk factors
can be classified according to the person involved and the
trauma experieneed,

Gender. There.is-general agreement across the studies
that women are at higher risk than men for PTSD, despite
being less frequently exposed to traumatic situations. Data
from the ECA survey showed that women were more likely
than men to have PTSD.*2% Noris® also found that women
not only were more likely to satisiy diagnostic criteria for
PTSD, given the occurrence of aviglent crime, but women
generally perceived their lives as more stressful than men.
This greater vulnerability in women is congistent with the
report by Breslau et al.” Kessler et al £° yeportéd similar re-
sults with women being twice as likely/oyerall “assmen to
have lifetime PTSD (10.4% vs. 5%, p </05). Breslau et
a.™ aso found that gender emerged as a signifieant (isk
factor when other sociodemographic factors wese con-
trolled, with the rate in women being 2-fold higher‘than in
men.

Race. Thereisno consistency about which ethnic group
is at higher risk for PTSD. Davidson et al.™® reported that
PTSD was higher among nonwhites although at a statisti-
cally nonsignificant level. An initially apparent difference
in the PTSD rate in the 1996 Detroit Area Survey of
Trauma™ became nonsignificant when adjusted for other
variables. Nonetheless, when inner city residence was
dropped from the model, the adjusted odds ratio for PTSD
in nonwhites versus whites was 1.8.

Personality and psychiatric history. Helzer et al.* de-
scribed PTSD as associated with a variety of psychiatric
disorders (e.g., obsessive-compulsive disorder, dysthymia,
and manic-depressive disorder). They also found that PTSD
could be predicted by a history of behavioral problems be-
fore the age of 15 years (e.g., stealing, lying, truancy, and
vandalism) and that the rate of PTSD increased with the
number of behavioral problems. From the Piedmont region
of North Carolina, Davidson et al.™ found that being abused
as a child increased the possibility of developing PTSD.
Also, respondents who showed the disorder had a higher
prevalence of other psychiatric diagnoses (e.g., somatiza-
tion disorder, schizophrenia/schizophreniform disorder,
panic disorder, and social phobia). However, in this study,
age at PTSD onset was not ascertained, making it impos-
sible to establish which disorder came first. Breslau et al.’
found that neuroticism and preexisting anxiety and depres-
sion increased the odds ratio of showing PTSD after trau-
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matic exposure.” Similarly, Bromet et al.*® reported that a
history of previous affective and/or anxiety disorders was
asignificant predictor of PTSD in both genders.

Family psychiatric history. Davidson et al.™® reported
that patients with PTSD were 2.8 times more likely to
have a history of psychiatric illness in their relatives.
Breslau et al.” reported that afamily history of anxiety and
antisocial behavior increased therisk for PTSD (oddsratio
[OR] = 2.9 and 2.05, respectively). In an analysis from the
NCS, Bromet et al."® reported similar findings. They found
that parental mental disorder was arisk factor for PTSD in
men and women alike (OR = 1.9).

Type of trauma. In the ECA from St. Louis, Helzer et
al.*? found that combat survivors had the highest risk for
developing PTSD, especially among those combatants
who were wounded.”” Davidson et a.*® noted that the most
frequent traumata reported by people who had PTSD were
(1) threat or close call, (2) seeing someone hurt or killed,
(3) physical attack, (4) accident, and (5) combat. Breslau
et a.” in their HMO sample found similar results except
for rape, which had the highest rate of PTSD (80%) and
was observed only in women. They performed a compari-
son across the 4 most frequent types of traumatic events
experienced by both genders. This comparison showed
that assault and sudden injury or accident affected women
and men equally, but seeing someone killed or seriously
hurt or news of the sudden death of a close friend or rela-
tive led to substantially higher rates of PTSD in exposed
women than men. Norris reported survivors of sexual as-
sault/as having the highest rate of PTSD, and motor ve-
hi¢le crashes as presenting the most adverse combination
of fréguehgy’and impact.®

In‘Women, Resnick et a.? and Breslau et a.** found
consistent results\with assault and rape as the most fre-
quent traumaleading’to PTSD. Resnick et a.® reported
that the highest rate‘ei’beth lifetime PTSD (38.5%) and
current PTSD (18%) oceurred among women with a his-
tory of physical assault follewedhy those with a history of
rape (32% and 12.4%, respettivgly). Breslau et al.* re-
ported that assault accounted for 12:4% and rape for 7.4%
of traumatic experiences leading to PT8D. Kessler et al.*°
found rape as the trauma most likely to-be associated with
PTSD in men and women alike. Sixty-five’peteent of men
and 46% of women who reported rape as theirymast upset-
ting trauma developed PTSD. Other traumata associated
with a high probability of PTSD included combat, child-
hood neglect, and childhood physical abuse among men
and sexual molestation, physical attack, being threatened
with aweapon, and childhood physical abuse in women.

Breslau et al.,™* in their analysis from the 1996 Detroit
Area Survey of Trauma, also found assaultive violence as
the traumatic experience with the highest risk for PTSD
(21%). However, the trauma most often reported as the
precipitating event among persons with PTSD was the
sudden unexpected death of aloved one (31% of all PTSD
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cases), an event experienced by 60% of the sample and
with a PTSD risk of 14.3%.

HEALTH SERVICE UTILIZATION AND COST

A variety of studies have looked at the impact of trau-
matic exposure and PTSD on health and the pattern of
medical and psychiatric services use and conseguent cost.
To date, much of the research has focused on combat and
sexual assault survivors that has largely been limited to
men and women, respectively, restricting its generalizabil -
ity. Furthermorermo study to our knowledge has distin-
guished between.exposure to trauma and PTSD in the
effect on health and/Consequent service utilization—for
example, the difference/im medical service utilization be-
tween trauma exposed versus nonexposed subjects without
differentiating who (among(the£€xposed) had or had not
developed PTSD. Regardless of thédimitations, these stud-
ies underscore theimpact of traumatic exposure and PTSD
on an individual’s health and on the health.care system.

Health Consequences of Trauma and PTSD

Boscarino®® reviewed the medical fistoriés-of 1399
male Vietnam veterans approximately 20 years after/com-
bat exposure. The investigator identified those véterans
who developed PTSD and compared this group ()= 332)
with PTSD-negative combatants. He found that, caentrol*
ling for selection bias, socioeconomic variables, behav;
ioral risk factors, and hypochondriasis, PTSD-positive
theater veterans disclosed a higher lifetime prevalence of
circulatory, digestive, musculoskeletal, nervous system,
respiratory, and nonsexually transmitted infectious dis-
eases as many as 20 years (mean = 17 years) after expo-
sure to trauma.

In a population of female veterans (N = 109), Wolfe et
al.®® studied combat exposure and combat-related PTSD
and their correlates of perceived health. They reported that
both PTSD and exposure were associated with reports of
negative health outcomes when each variable was not ad-
justed for the other. The effects associated with exposure
decreased when PTSD was controlled for, whereas the
effects associated with PTSD remained when exposure
was controlled for. Veterans with PTSD were at much
higher risk of having dermatologic (OR = 3.88, p <.001),
pain (OR=3.32, p<.001), gastrointestina (OR = 3.23,
p <.01), ophthalmologic (OR = 3.09, p < .01), endocrino-
logic (OR=3.09, p<.0l), gynecologic (OR =2.38,
p<.0l), and -cardiovascular problems (OR =2.02,
p < .05) than veterans without PTSD.

Koss et al.? assessed the relationship between crime
victimization and physical health in alarge population of
female HMO patients (N =2291). They reported that
criminal victimization was an important predictor of
health perceptions even after accounting for the contribu-
tions of demographics and other stressful life events with

10

known links to illness. Waigandt et al.?* investigated the
long-term physical health implications of sexual assault in
women who were rape victims. They compared a sample
of 51 rape survivors with an age-matched control group of
51 nonrape subjects. The perceived heath status ques-
tionnaire results revealed statistically significant differ-
ences between rape survivors and nonrape subjects. The
resultsin the Cornell Medical Index Health Questionnaire
showed statistically significant differences in (1) Present
Illness Symptoms with a larger number of symptoms in
rape survivors as opposed to nonrape subjects (t = 5.51,
p <.01), (2) Negative Health Behavior with rape survivors
having 50% more negative behavior than did nonrape
subjects (t = 5.05, p<.01), and (3) Female Reproductive
Physiology IlIness Symptoms with rape survivors scoring
twice as high than nonrape subjects (t = 6.21, p < .01).

Golding? investigated the same rel ationship (sexual as-
sault history and physical health) in a randomly selected
sample of women from the Los Angeles ECA (N = 1610).
Shefound that sexually assaulted women were more likely
than nonassaulted women to report poor health percep-
tions, functional limitation, several chronic diseases,
medically explained somatic symptoms, and medically
unexplained somatic symptoms. Sexual assault was asso-
ciated with an increased risk of symptoms in a variety of
organ systems, not just the reproductive system. Medically
explained symptoms were more common in sexually as-
Saulted women than nonassaulted women (29.3% vs.
16%0). The highest significant odds ratios were observed
for blrning sensation in sexua organs (OR = 3.23), pa-
ralysis((OR = 3.10), pain during urination (OR = 2.76),
and.diarrhea(OR = 2.74). Women with a history of sexual
assault’also, showed a higher prevalence of diabetes and
physical “disability) (adjusted odds ratio = 2.35 [p <.01]
and 1.96 [p <.05] respectively).

These results/are eafisistent with those previously ob-
tained by Koss et al.,>who.investigated the deleterious
effects of criminal victimizatiogmon women’'s health and
medical utilization in a sample*ffam an HMO (N =413;
mean age = 36.4 years; range, 19469, years). They found
that severely victimized women)~compared with
non-victims, reported more distress and less well being
(p<.02).

Felitti et al.* studied the relationship of tralimatic ex-
posure during childhood (e.g., childhood abuse and house-
hold dysfunction) to many of the leading causes of death
in adults. Their sample of 9508 adults from an HMO were
asked about traumatic childhood exposures (psychologi-
cal, physical, or sexual abuse; violence against mother; or
living with household members who were substance abus-
ers, mentally ill or suicidal, or ever imprisoned). These 7
categories were compared with measures of adult risk be-
havior, health status, and diseases. Both prevalence and
risk increased for factors such as smoking, severe obesity,
physical inactivity, depressed mood, and suicide attempts
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as the number of childhood exposures increased. For ex-
ample, when a person who had 4 categories was compared
with those with no categories, the odds ratio ranged from
1.3 for physical inactivity, 7.4 for alcoholism, 10.3 for in-
jected drug use, to 12.2 for suicide attempts. They found in
logistic regression models (which included age, gender,
race, and education as covariates) a statistically significant
relationship between the number of categories of child-
hood exposure and each of the adult health risk behaviors
and diseasesthat were studied (p < .001). They also found
a significant dose-response relationship (p < .05) between
the number of #childhood exposures and a history of
the following disease conditions: ischemic heart disease,
cancer, chronic brefachitis or emphysema, hepatitis or
jaundice, skeletal fractlres, and poor self-rated health.
However, they did not find a'statistically significant dose-
response relationship for stréke’at diabetes.

Health Utilization and Cost

To date, there is no officia information,in the United
States regarding the costs of trauma exposdre,and PTSD.
Nevertheless, there are some studies_that hale Jooked at
health services utilization in sexually tragmati zed-patients.
Some investigators have also estimated the’eeondmie bur-
den associated with traumatic experiences and, PTSD’,

Golding et al.,” using data from the Los Angeles ECA
study, estimated the association between a histary of
sexual assault and the current utilization of mental heglth
and medical services. They found that sexual assault was
associated with seeking both forms of care. Respondents
with ahistory of sexual assault were nearly twice as likely
as the nonassaulted respondents to have used menta
health services in the 6 months prior to the interview
(17.8% vs. 9.0%, p<.01). Also, assaulted respondents
were significantly more likely than nonassaulted respon-
dents to report a physical health visit in the past 6 months
(60% vs. 44%, p <.01). After a hierarchical logistic re-
gression, an interaction of assault history with private
health insurance status indicated that assault was associ-
ated with a larger increase in use of medical services
among those respondents without private health insurance
than those with private health insurance (30.2% non-
assaulted and 54.4% assaulted without private insurance
[p<.01] vs. 50.3% nonassaulted and 59.4% assaulted
with private insurance [p < .05]). They also found an inter-
action between sexual assault and Medicaid utilization, in-
dicating that assault was associated with increased utiliza-
tion among those without Medicaid (42.4% nonassaulted
vs. 58% assaulted; p <.01), but was unrelated to utiliza-
tion in those with Medicaid (63.5% nonassaulted vs. 59%
assaulted; not significant). The authors also looked at the
prevalence of sexual assault among service users. When
mental health services were studied, 22.4% of respondents
seeking care had a history of sexual assault, compared
with 11.4% of those not seeking care (p < .01). Users of
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medical services were more than half as likely to have
been sexually assaulted than nonusers (16.2% vs. 9.5%,
not significant). Prevalence of sexual assault was signifi-
cantly higher among female users than nonusers (21% vs.
12.1%, p <.01). Similarly, in a sample of 51 women who
had experienced rape, Waigandt et al.?* found that women
reporting sexual assaults made approximately 35% more
visits to their physicians per year than those not reporting
sexual assault (p < .03).2

Kimerling and Calhoun® also studied the relationship
between sexual assault and physical health in a population
of 115 rape survivors (aged 15-71 years) compared with a
matched control group with no history of sexual assault
(N = 87). They found adifferent pattern in medical service
utilization; no differences were shown in number of visits
initially, but by 4 months postassault, the survivor group
reported a significant increase that persisted at the 1-year
follow-up (p < .05). When comparing mental health ser-
vice utilization, the result was not significant. However,
frequency tabulations showed that rape survivors sought
medical services more than psychological services in the
year following the assault. The majority of the survivor
sample sought medical treatment (72.6%), but only 19%
sought mental health treatment of any kind. In an HMO
setting, Koss et al.”® reported that severely victimized
women made physician visits twice as frequently (p < .01)
and had outpatient costs 2.5 times greater compared with
nonvictims (p <.01) during the time studied.

Greenberg et al.,*” using data from the NCS, calculated
the gOst)associated with anxiety disorders. They applied
multivarigte regression techniques and adjusted the results
for .demadgraphic and comorbid psychiatric conditions.
They ‘estimated 2.types of costs: direct and indirect. Direct
cost was“defineehby (1) psychiatric service costs (e.g.,
counseling, ‘hospitaliZation), (2) nonpsychiatric medical
costs (e.g., priiary “care, visits, emergency room), and
(3) prescription drug costs,kndirect cost included excess
absenteeism as well as anxiety#related reductions in at-
work productivity. They pointedzout that the economic
burden of anxiety disorders was estimated to be approxi-
mately $42.3 billion in 1990 dollar tetrns, or $63.1 billion
in 1998 dollars. The 1990 results imply<an average annual
cost per sufferer of $1542, and an average€ arual cost in
the workplace of $256 per suffering worker, of f#vhich 88%
is attributable to lost productivity while at work as op-
posed to absenteeism.

Consistent with other authors referred to above,
Greenberg et a.# reported that the largest component of
the societal cost of anxiety disorder was direct nonpsychi-
atric medical treatment costs, accounting for 54% of the
total, while direct psychiatric treatment cost accounted for
an additional 31%. This particular cost distribution sug-
geststhat inappropriate treatment of undiagnosed and mis-
diagnosed subjects contributes meaningfully to the overall
economic burden. Their results showed that PTSD and
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panic disorder were found to have the highest rates of ser-
vice use. PTSD had a statistically significant impact at the
5% level in both direct psychiatric medical service uti-
lization (hospitalizations, visits to family doctors, psychi-
atrists, psychologists, social workers, counsellors, and
other specialists) and indirect workplace outcomes (work
cutback days). Kessler and Frank® using data from the
same survey (NCS) also reported that PTSD had a greater
effect on work cutback than on absenteeism (2.76 vs. 0.81,

respectively).
CONCLUSION

Although the studiesyreviewed here suffer from consid-
erable limitations and /their methodological differences
prevent us from making & straightforward comparison of
their results, nonethel ess they defmonstrate the prevalence
of traumatic experiences and PT.8

Traumatic experiences and subsegquent PTSD are more
frequent than previously appreciated: (The.lifetime preva-
lence of exposure to any traumatic sitlatien in general
populations has been shown to be as high as.90%. Thisin-
dicates a high likelihood for every human to Hecome ex-
posed to at least one traumatic event duringhis or her life
span. Moreover, it is quite common to be exposedtomore
than one trauma and for traumatic situations te”reoccur
across time. However, only a percentage of those exposed
will develop PTSD. This conditional risk has a bread
range (from 9% to 65%) depending on factors related t6
the person (gender, socioeconomic status, personal and fa-
milial psychiatric history, etc.) and characteristics related
to the trauma itself. For example, certain traumatic situa-
tions have a high conditional risk regardless of which per-
sonal risk factors are involved (i.e., rape). Furthermore,
PTSD lifetime prevalence among the general populationis
substantial (1%'-9.2%"), with women having a higher
risk for developing the disorder even though men show a
higher occurrence of traumatic events.

People exposed to traumas like combat or sexual as-
sault and persons exhibiting PTSD related to those trau-
matic experiences sustain a deleterious impact on their
health and their health perceptions. Consequently, they
have atendency to use the health care system (direct cost)
more frequently than people not exposed to traumas. De-
spite the fact that there are no established data as to how
costly trauma is to the health care system and society,
some investigators have estimated that it is quite expen-
sive. In addition, these patients tend to seek carein general
medical settings more often than in mental health settings.
The likelihood of misdiagnosis, nonrecognition, and inap-
propriate treatment remain high for PTSD and leads to a
high direct cost of PTSD. Thereisalso an indirect cost that
isrelated to the loss of productivity at work.

In summary, traumatic experiences and PTSD are
highly prevalent in modern society and imply substantial
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costs, not only economic but also in the quality of life. For
these reasons, future epidemiologic studies are warranted
to improve our understanding and better characterize the
risk factors and also to determine which factors might be
protective for exposure to trauma and PTSD. That ap-
proach may be of invaluable help in planning more in-
formed public policies for better diagnosis and treatment
of PTSD aswell as reduction of traumatic stress.

Disclosure of off-label usage: The authors have determined that, to the
best of their knowledge, no investigational information about pharma-
ceutical agents has been presented in this article that is outside U.S.
Food and Drug Administration—approved |abeling.
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