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This issue of the PTSD Research Quarterly reviews
the growing literature on the health outcomes asso-
ciated with trauma and PTSD. It is based in part on
a chapter I recently published with Matt Friedman
(Friedman & Schnurr, 1995) in which we propose
that PTSD is a primary mediator of the relationship
between trauma and poor physical health.

Methodological issues. There are anumber of meth-
odological issues to consider when attempting to
understand the complex literature on trauma, PTSD,
and physical health. Because all of the data are
correlational, caution must be used in ascribing a
causal role to either trauma or PTSD. This caution is
nodifferent than that which mustbe used inmaking
causal interpretations for the effects of trauma and
of PTSD more generally. One methodological issue
thatis different, though, is that most of the outcome
data are based on self-reports of physical health.
Self-reports can, and do, reflect actual health status,
but the two are not synonymous. Another method-
ological issue centers on the nature of the control
group that is used to ascertain differences in trau-
matized or PTSD groups. It is critically important
that the controls be as similar as possible to the
target group in age, gender, race, and other vari-
ables known to affect health, especially in studies of
veterans. Because veterans are screened for health
conditions prior to entering the military, they are
typically healthier than the general population (Selt-
zer & Jablon, 1974). One lastissue is mortality due to
external causes (accidents and suicides), which is
elevated in traumatized and PTSD populations (e.g.,
Bullman & Kang, 1994; Centers for Disease Control,
1987; Thomas et al., 1991). This excess of mortality
may obscure the effect of trauma and PTSD on
disease outcomes.

Physical health outcomes associated with trauma. There
arenumerousstudies showing thatindividuals who
are exposed to a traumatic event have an increased
likelihood of poor self-reported health, morbidity
(as indicated by physical exam or laboratory tests),
utilization of medical services, and mortality. Most
existing studies have used self-reported health as
an outcome, but there are exceptions that consider-
ably strengthen the interpretation of the self-report
data as indicative of actual health status.

One line of investigation has focused on health

outcomes among crime victims. Koss and colleagues
(1991) studied a sample of women drawn from a
health maintenance organization. Victims, compared
to nonvictims, reported poorer physical health and
more physical health symptoms. Victims also
showed increases in physician visits after victimiza-
tion, relative to before victimization. Specifically
focusing on sexual assault, Golding (1994) found
that assaulted women were more likely than
nonassaulted women to report a wide range of
physical symptoms, both those that could be ex-
plained by drug use, illness, or injury, as well as
those that could not. Assaulted and nonassaulted
women did not differ in the likelihood of reporting
at least one chronic disease, although reports of
several diseases were higher among assaulted
women. Leserman and colleagues (1996) studied
female patients in a gastroenterology practice and
found that sexual and physical abuse each were
associated with poor outcomes (e.g., somatic symp-
toms, bed disability days, and lifetime surgeries).
Rape and life-threatening physical abuse had more
significant effects than less serious forms of sexual
and physical assault.

Another line of inquiry has focused on military
veterans. The effects of trauma and PTSD are diffi-
cult tointerpretin studies of former prisoners of war
because of the injury and illness directly related to
imprisonment. (This is also true in studies of con-
centration camp survivors, such as the classic work
by Eitinger, 1973.) However, any review of the
health outcomes following trauma would be incom-
plete without mention of an important series of
studies on men who were POWs in World War I or
the Korean conflict (Beebe, 1975; Keehn, 1980;
Nefzger, 1970). An interesting aspect of these stud-
iesis that accidental death is an important influence
on mortality, a finding that is also true in studies of
both male (Centers for Disease Control, 1987) and
female (Thomas et al., 1991) Vietnam veterans. In
general, the mortality studies of Vietnam veterans
have not found increased mortality due to disease;
an exception is increased risk of death due to pan-
creatic and to uterine cancers among female veter-
ans (Thomas et al., 1991). Both the Centers for Dis-
ease Control (1988) and the National Vietnam Veter-
ans ReadjustmentStudy (NVVRS; Kulkaetal., 1990)
found that Vietnam veterans had increased reports
of poor health, relative to era veterans. Kulka et al.
also found that Vietnam veterans had increased
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utilization of medical services. The Centers for Disease
Control (1988) study, however, found few objective health
differences between Vietnam and Vietnam-era veterans.

Sibai and colleagues (1989) did find objective health
differences associated with traumaticexposure. They stud-
ied civilians exposed to the civil war in Lebanon and found
that patients with severe coronary artery disease had more
war-related stress than did either patients with normal
arteriographic findings or hospital visitors. Another study
that found objective health differences focused on indi-
viduals with chronic fatigue syndrome who were exposed
to Hurricane Andrew (Lutgendorf et al., 1995). Compared
to chronic fatigue patients who were not exposed to the
hurricane, the exposed patients showed significant in-
creasesin physician-diagnosed relapse, as well asincreases
in self-reported symptoms and illness burden.

A number of other studies have examined the health
consequences of exposure to natural or technological di-
saster. Two groups of investigators have capitalized on
investigations that were ongoing for another purpose to
prospectively study changes in physical health among
individuals who were exposed to anatural disaster (Escobar
et al., 1992; Phifer, 1990). Both studies found increased
reports of poor health. Hovanitz (1993) provides an excel-
lent summary of findings on the health effects of disaster
exposure and discusses likely causal mechanisms.

Physical health outcomes associated with PTSD. The above-
mentioned studies are but a small sample of the existing
literature. Reviewing this literature, Matt Friedman and I
(1995) concluded that there is good evidence for increases
in self-reported health, morbidity, service utilization, and
mortality following exposure to trauma. We feel that PTSD
is the likely cause for a substantial part of the observed
association between trauma and adverse health outcomes.

A study by Wolfe and colleagues (1994) of female Viet-
nam veterans illustrates the point. War-zone exposure and
PTSD, by themselves, were associated with self-reports of
poor health and numerous physical problems. But when
both exposure and PTSD were simultaneously treated as
predictors, the effects associated with exposure substan-
tially diminished, whereas the effects associated with PTSD
remained virtually unchanged. Path analysis of two of the
primary outcomes (self-reported health and number of
health problems) found that 50-75% of the effects of expo-
sure were mediated by PTSD (Friedman & Schnurr, 1995).

The NVVRS found that both male and female Vietnam
veterans with PTSD had increased reports of poor health
and utilization of medical services, relative to Vietnam
veterans without PTSD. Litz and colleagues found that
PTSD in male Vietnam veterans was associated with in-
creased reports of a variety of physical symptoms, al-
though not with more physician-diagnosed disorders. The
specific problems associated with PTSD implicate a variety
of organ systems, e.g., cardiovascular, neurological, and
gastrointestinal (Breslau & Davis, 1992; McFarlane et al.,
1994; Shalev et al., 1990; Wolfe et al., 1994).

Among individuals with PTSD, chronicity, symptom
severity, and comorbidity with other psychiatric disorders

confer increase risk of poor health. Breslau and Davis
(1992) found that young adults whose PTSD lasted at least
ayear reported more medical conditions than those whose
PTSD lasted less than a year. McFarlane and colleagues
(1994) divided a sample of Australian firefighters who had
experienced a major natural disaster into those who had
physical problems and those who did not. The group with
physical problems had higher PTSD symptom levels and
was more likely to have Major Depression.

There have been only a few published studies of physical
morbidity in PTSD. Falger and colleagues (1992) compared
World War II Dutch Resistance fighters who currently had
PTSD with men of similar age who had recently had either
surgery or a myocardial infarction (MI). The PTSD group
was comparable to the MI group in prevalence of angina
(81% vs. 26%, respectively), and higher than the surgery
group (7%). Shalev and colleagues (1990) studied Israeli
combat veterans with PTSD, who did not differ from non-
PTSD controls on physical exam and laboratory test find-
ings. Effort tolerance was poorer in veterans who had
PTSD, regardless of whether they smoked. Even though
smoking did not provide a sufficient explanation for the
difference between PTSD and no PTSD groups, smoking
and other health behaviors are important factors to con-
sider when attempting to understand how PTSD might
promote poor health. I consider this issue in the section
below on mechanisms.

Despite the data showing that PTSD is associated with
increased physical morbidity, the one existing study of
mortality and PTSD failed to find that mortality due to
physical causes is increased in PTSD (Bullman & Kang,
1994). This study, which was based on male Vietnam
veterans in the Agent Orange Registry, found an excess of
death due to external causes among the veterans with
PTSD, relative to both veterans without PTSD and to the
general population.

Mechanisms. Rosen and Fields (1988) were among the
first to attempt to explain how PTSD could adversely affect
physical health. Their explanation centered around neuro-
chemical changes in the brain. In our review chapter, Matt
Friedman and I (1995) discussed biological, psychological,
and behavioral correlates of PTSD that could substantiate
a causal role for PTSD. The biological correlates include
cardiovascular reactivity, autonomic hyperarousal, dis-
turbed sleep physiology, adrenergic dysregulation, en-
hanced thyroid function, and altered HPA activity. The
psychological correlates include depression, hostility, and
poor coping, and the behavioral include poor health habits
such as smoking and drinking.

Most recently, my research has focused on these psycho-
logical and behavioral factors, in particular, smoking and
alcohol consumption. A follow-up study of Israeli combat
veterans found that PTSD was associated with increases in
alcohol consumption and smoking (Solomon & Mikulincer,
1987). Shalev etal.’s (1990) study of Israeli combat veterans
also found that veterans with PTSD were more likely than
veterans without PTSD to smoke, drink alcohol, and have
dysregulated eating habits. More recently, Beckham and
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colleagues (1995) have reported an association between
smoking and PTSD in American combat veterans. How
much variance in health outcomes can be explained by
behavioral, as opposed to psychological and biological
processes, remains to be determined. It is noteworthy that
smoking failed to explain the poor effort tolerance in PTSD
that was observed by Shalev and colleagues. Future re-
search needs to comprehensively evaluate all potential
mechanisms because it is unlikely that any single one will
prove to be sufficiently explanatory.

Conclusions. The literature on trauma and health consis-
tently shows that exposure to trauma is related to poor
health outcomes. The much smaller literature on PTSD and
health also shows consistent associations between PTSD
and poor health. Given the prevalence of trauma in the
general population—roughly 5% inmenand 10% inwomen
(Kessler etal., 1995)—the existing data canbe used to argue
that exposure to trauma is a significant public health
problem that has real social and economic costs. Perhaps
the most important direction for future research will be to
assess morbidity and mortality along with self-reports of
health status and service utilization. It will be through such
efforts that the true costs of trauma can be estimated.
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military service in Vietnam on women veterans who served there
between July 4, 1965 and March 28, 1973. About 4,600 women
Vietnam veterans and 5,300 women veterans who had never
served in Vietnam were identified from military records and
followed for vital status on December 31, 1987. Mortality rates for
all causes of death combined and for all cancers among Vietnam
veterans were similar to those among non-Vietnam veterans
(relative risk (RR) = 0.93). There was a slight excess of mortality
from external causes among women Vietnam veterans compared
with non-Vietnam veterans (RR = 1.33), primarily due to an
excess of motor vehicle accidents (RR = 3.19). Suicide rates were
nearly the same inboth cohorts (RR =0.96). Vietnam veterans had
twofold increases in mortality from cancers of the pancreas and
uterine corpus compared with non-Vietnam veterans. Women
Vietnam veterans and non-Vietnam veterans had lower-than-
expected mortality from all causes of death combined (standard-
ized mortality ratio (SMR) =0.82 and 0.88, respectively), based on
rates for US women, due to significant deficits of deaths from
circulatory disease. Compared with rates for US women, mortal-
ity from cancers of the pancreas (5 deaths, SMR =3.27) and uterine
corpus (4 deaths, SMR = 4.05) was significantly elevated among
Vietnam veteran nurses.

WOLFE, ], SCHNURR, P.P.,, BROWN, PJ., & FUREY, J.A.
(1994). Posttraumatic stress disorder and war-zone exposure as
correlates of perceived health in female Vietnam War veterans.
Journal of Consulting and Clinical Psychology, 62, 1235-1240. Previ-
ous studies have identified traumatic exposure and PTSD as
predictors of physical health complaints without considering the
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relationship between exposure and PTSD. This study examined
the unique associations of war-zone exposure and PTSD with
perceived physical health outcomes in a nontreatment-seeking
sample of 109 female veterans of the Vietnam War who re-
sponded to a series of psychological, exposure, and health ques-
tionnaires. Both PTSD and exposure were associated with reports
of negative health outcomes when each variable was not adjusted
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. Results
suggest that effects of traumatic exposure on perceived health are
partially mediated by increases in PTSD after exposure, support-
ing studies on the effects of stress on health.

ADDITIONAL CITATIONS
Annotated by the Editors

BEEBE, G.W. (1975). Follow-up studies of World War II and
Korean War Prisoners: II. Morbidity, disability, and malad-
justments. American Journal of Epidemiology, 101,400-422. Cited
in PTSD Research Quarterly, 2(1), 1991.

BRESLAU, N. & DAVIS, G.C. (1992). Posttraumatic stress

disorderin an urban population of young adults: Risk factors

for chronicity. American Journal of Psychiatry, 149, 671-675.
Examined risk factors for chronic PTSD (duration > 1 year) in a
sample of 93 young adults with PTSD. Individuals who had
chronic PTSD were more likely than those who had non-chronic
PTSD to have aself-reported history of 4 0f 11 conditions studied:
arthritis, bronchitis, migraine, and, among women only, gyneco-
logic complaints.

CENTERS FOR DISEASE CONTROL VIETNAM EXPERI-
ENCE STUDY. (1987). Postservice mortality among Vietnam
veterans. Journal of the American Medical Association, 257, 790-
795.
Assessed mortality through 1983 in a cohort of 9,324 U.S. Army
Vietnam and Vietnam-era veterans. Total mortality, which was
17% higher among Vietnam veterans, occurred primarily during
the first five years after discharge and was observed only for
death due to external causes, such as accidents and suicide.
Mortality due to circulatory disease was lower in Vietnam veter-
ans than in era veterans.

EISEN, S.A., GOLDBERG, J., TRUE, W.R., & HENDERSON,
W.G. (1991). A co-twin control study of the effects of the
Vietnam War on the self-reported physical health of veter-
ans. American Journal of Epidemiology, 134, 49-58.
Assessed the effect of combat exposure on self-reports of 13
physical health problems in a sample of 2,260 male monozygotic
twin pairs who served in the U.S. military during the Vietnam
War. Relative to twins who did not serve in Southeast Asia, co-
twins who served in Southeast Asia had increased odds of
hearing problems, persistent skin conditions, and having been
hospitalized for a stomach condition. These effects were ob-
served even when the authors controlled for PTSD and demo-
graphic and military service factors.

EITINGER, L. (1973). A follow-up study of the Norwegian
concentration camp survivors’ mortality and morbidity. Israel
Annals of Psychiatry and Related Disciplines, 11, 199-209.

Assessed morbidity and mortality thru 1966 in Norwegian con-
centration camp survivors. Mortality was much higher among
survivors, relative to the general population of Norway. Tuber-
culosis and other infectious diseases were the most common
causes of death.

ESCOBAR, ].I, CANINO, G.J., RUBIO-STIPEC, M., & BRAVO,

M. (1992). Somatic symptoms after a natural disaster: A pro-

spective study. American Journal of Psychiatry, 149, 965-967.
Interviewed participantsinaPuerto Rican epidemiological study
before and after their exposure to severe floods and mudslides.
Disaster exposure was unrelated to persistent symptoms but
increased the likelihood of reporting a new gastrointestinal or
cardiorespiratory symptom.

KEEHN, R.J. (1980). Follow-up studies of World War II and
Korean conflict prisoners: III. Mortality to January 1, 1976.
American Journal of Epidemiology, 111, 194-211.
Combined the assessment of mortality in a cohort of male U.S.
Army veterans who were prisoners of war during either World
War II or the Korean conflict. There was no increase in mortality
due to chronic or degenerative disease, although increases were
observed due to cirrhosis, tuberculosis, and external causes.

LITZ,B.T., KEANE, T.M., FISHER, L., MARX, B., & MONACO,
V. (1992). Physical health complaints in combat-related post-
traumatic stress disorder: A preliminary report. Journal of
Traumatic Stress, 5, 131-141.
Compared self-reports of physical symptoms and of physician-
diagnosed disease in male Vietnam combat veterans with and
without PTSD. Relative to the veterans without PTSD, those
with PTSD reported more symptoms but not physician-diag-
nosed disease.

PHIFER, J.F. (1990). Psychological distress and somatic symp-

toms after natural disaster: Differential vulnerability among

older adults. Psychology and Aging, 5, 412-420.
Assessed change in somatic and other symptoms among a panel
of older adults who experienced a severe flood while taking part
in a study designed for other purposes. Somatic symptoms
increased after the flood. The effect of prior somatic symptoms on
post-exposure symptoms was unrelated to sociodemographic
factors.

ROSEN, J. & FIELDS, R.B. (1988). The long-term effects of
extraordinary trauma: A look beyond PTSD. Journal of Anxiety
Disorders, 2, 179-191.
Presents a model of the etiology of health problems in PTSD.
The model focuses on the neurobiological correlates of PTSD
and on increased autonomic reactivity as key mechanisms in
promoting poor health.

SOLOMON, Z. & MIKULINCER, M. (1987). Combat stress
reactions, post traumatic stress disorder and somatic com-
plaints among Israeli soldiers. Journal of Psychosomatic Re-
search, 31, 131-137.
Conducted a one-year follow-up of three groups of Israeli mili-
tary veterans: those who suffered a combat stress reaction, com-
bat controls, and noncombat controls. PTSD was associated with
increased likelihood of smoking and alcohol consumption.
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RESEARCH AT THE NATIONAL CENTER FOR PTSD:
WOMEN’S HEALTH SCIENCES DIVISION
Jessica Wolfe, PhD

The Women's Health Sciences Division was added to the
National Center for PTSD during Fiscal Year 1993. Re-
search in this Division is designed to address correlates
and aspects of gender that are potentially linked to PTSD
and closely associated disorders. The Division is under the
direction of Dr. Jessica Wolfe and is based at the Boston VA
Medical Center. Dr. Wolfe was previously a senior clinical
research psychologistin the Behavioral Science Division of
the National Center, Boston.

Early research initiatives of the Division included Dr.
Wolfe’s examination of cognitive information processing
and memory among female Vietnam veterans. In addition,
the Division pioneered the development of gender-appro-
priate psychological assessment methodologies for trauma,
initiated large-scale surveys of the female veteran popula-
tion, and began a series of stress and health studies of
women returning from service in Operation Desert Storm.
Increasingly, the Division has focused its research efforts
toward an understanding of the impact of sexual assault on
women’s mental health as well as the implications of PTSD
symptomatology on women’s medical problems and long-
range physical health.

Dr. Diana Hearst-Ikeda joined the Division during its
firstyear. Her research haslargely been concerned with the
need for increased understanding of the assessment of
psychological, physical, and psychosocial reactions in
women who have been assaulted. She has organized a
program of research around the theme of concealment and
disclosure of highly stressful or traumatic experiences and
how they serve to exacerbate or ameliorate stress reactions
and subsequent mental and physical health.

Drs. Marie Caulfield and Glenn Saxe offer research inter-
ests and perspectives in developmental psychopathology.
Dr. Caulfield, who joined the staff in 1994, has conducted
studies on the prevalence and impact of relationship vio-
lence among adolescents and young adults, and, more
recently, has pursued research work with chronically
abused female adolescents. Dr. Saxe, who became a staff
member in 1995, has examined acute stress disorder and
plotted the course of PTSD symptom development among
children who have experienced severe burn injuries. In
addition, Dr. Saxe has devoted research time to the impor-
tance of dissociation as a factor contributing to psychopa-
thology, with special emphasis on child trauma.

The Division enhanced its research breadth upon the
addition of Dr. Amy Stern, a gerontologist and health
outcomes researcher, in early 1995. Dr. Stern has worked
closely with Dr. Wolfe on two funded studies concerning
female veterans’ perceptions and experiences in accessing
VA health care and predictors of functional status among
Persian Gulf War veterans.

Inlate 1995, Drs. Tamara Newton and Lynda Kingjoined
the staff of the Division. Dr. Newton is a clinical psycholo-
gist with a specialty in the areas of health and behavioral

medicine. Her research concerns gender, emotion, and
biological responses to stress, with particular emphasis on
interpersonal stressors. Dr. King is a quantitative psy-
chologist with interests related to psychometrics, research
design, and statistics. Other staff in the Women’s Health
Sciences Division who have active research programs are
three post-doctoral fellows: Drs. Nicole Harrington, Erica
Sharkansky, and Amy Wagner.

The Division was recently awarded a grant from the
Department of Defense’s Defense Women’s Health Re-
search Program to study gender-related differences in
attrition among female and male Marine Corps recruits.
The principal investigator is Dr. Wolfe, in collaboration
with Drs. Caulfield and Newton.
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PILOTS UPDATE
Eitinger Classic Selected as 10,000th PILOTS Record

Seven years ago, the newly established National Center
for Post-Traumatic Stress Disorder undertook as one of its
first projects the establishment of an electronicindex to the
Published International Literature On Traumatic Stress—
the PILOTS database. Our goal was to make this rapidly
growing interdisciplinary literature more accessible to
both the nationwide staff of the Department of Veterans
Affairs and the worldwide community of clinicians, re-
searchers, policy makers, and students concerned with
PTSD.

The PILOTS database was first made available for public
usein April 1991. At that time it contained citations to 1,950
papers. Since then the database has grown rapidly. At its
most recent update, a total of 10,307 publications has been
indexed. We are proud of that growth, but we are even
more proud of the increasing use that has been made of the
database. During the past twelve months, more than 4,000
searches were performed by users from all over the world.

This summer we celebrated these milestones with a
small ceremony at the ISTSS world conference in Jerusa-
lem. We chose as the 10,000th PILOTS record a work first
published over thirty years ago that retains permanent
value as a contribution to the scientific study of traumatic
stress. Its author has continued to be an active participant
in traumatic stress research, publishing a steady stream of
journal articles and book chaptersin several languages and
on at least three continents. He has also made his own
valuable contribution to traumatic stress bibliography.

Leo Eitinger’s book, Concentration Camp Survivors in
Norway and Israel, was first published in 1964. It was the
first extended scientific enquiry into the psychiatric conse-
quences of the Holocaust. Although Dr. Eitinger has since
modified some of the etiological conclusions thathe reached
in that book, it remains a valuable study, based on careful
observation and description. Itis still cited by writers three

decades later, and will doubtless continue to be used in the
future by those who have undertaken the task of dealing
with the aftermath of persecution and genocide.

We established the PILOTS database so that the world’s
cumulated observation, experimentation, and reflection
on traumatic stress might be more readily applied—across
the boundaries of time, space, language, and discipline—to
the solution of the human problems arising from exposure
to trauma. The work represented in Dr. Eitinger’s book will
benefit generations to come—so long as we humans main-
tain our unfortunate habit of inflicting pain on others. It is
therefore mostappropriate that we remind ourselves of the
purpose underlying our bibliographical work by recogniz-
ing Dr. Eitinger’s contribution to traumatic stress studies.
In honor of this achievement, the National Center for PTSD
has recognized Dr. Leo Eitinger, author of Concentration
Camp Survivors in Norway and Israel, as the author of the
10,000th publication tobe indexed in the PILOTS database.

Eitinger, L. Concentration camp survivors in Norway and Israel.
Oslo: Universitetsforlaeget, 1964; reprint, The Hague: Martinus
Nijhoff, 1972.

This monograph describes a comparative study of three
Norwegian and three Israeli groups of concentration-camp
survivors. The first Norwegian group consisted of patients
who were admitted to the Department of Psychiatry, Univer-
sity of Oslo, without any connection to their experiences
during the war. The second group was a selection of ex-
prisoners who at the time of the examination had been more or
less incapacitated, while the third group consisted of appar-
ently healthy, able-bodied individuals. The first Israeli group
were survivors who on a particular day were hospitalized in
Israeli psychiatric hospitals. The second group were psychiat-
ric outpatients, and the third were able-bodied individuals
examined in two Israeli kibbutzim.
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