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Objective: Each year approximately 2.5
million Americans are hospitalized after
sustaining traumatic physical injuries.
Few investigations have comprehensively
screened for posttraumatic symptomatic
distress or identified predictors of post-
traumatic stress disorder (PTSD) in repre-
sentative samples of surgical inpatients.

Method: The subjects were 101 randomly
selected survivors of motor vehicle crashes
or assaults who were interviewed while
hospitalized and 1, 4, and 12 months after
injury. In the surgical ward, inpatients were
screened for PTSD, depressive, and disso-
ciative symptomes, for prior trauma, for pre-
event functioning, and for alcohol and
drug intoxication. Patient demographic
and injury characteristics were also re-
corded. Random coefficient regression
models were used to assess the association
between these clinical, injury, and demo-
graphic characteristics and PTSD symptom
levels over the year after the injury.

Results: Of the 101 surgical inpatients,
73% screened positive for high levels of
symptomatic distress and/or substance in-
toxication. At 1, 4, and 12 months after the
injury, 30%—40% reported symptoms con-
sistent with a diagnosis of PTSD. High ward
PTSD symptom levels were the strongest
and most parsimonious predictor of per-
sistent symptoms over the course of the
year. Greater prior trauma, stimulant in-
toxication, and female gender were also
associated with higher symptom levels.
Increasing injury severity, however, was
not associated with higher PTSD symptom
levels.

Conclusions: Clinical and demographic
characteristics readily identifiable at the
time of surgical inpatient hospitalization
predict PTSD symptoms over the year after
injury. Effectiveness trials that test screen-
ing and intervention procedures for at-risk
inpatients should be developed.

(Am J Psychiatry 2002; 159:941-946)

Taumatic life events and posttraumatic stress disorder
(PTSD) are endemic among American civilians (1). Each
year, approximately 2.5 million individuals in the United
States incur traumatic physical injuries so severe that they
require inpatient hospitalization (2). Studies undertaken
by mental health researchers (3, 4) and trauma surgeons
(5, 6) document that high levels of PTSD symptoms de-
velop in 10%-40% of Americans over the course of the year
after traumatic physical injury. In veterans (7), refugees
(8), and physically injured civilians (5, 6, 9), PTSD makes a
unique contribution to posttraumatic functional limita-
tions and diminished quality of life above and beyond the
impact of injury severity and medical comorbidity. Thus,
the early evaluation and treatment of PTSD among physi-
cally injured trauma survivors may be an important com-
ponent of public health efforts targeting injury control
and rehabilitation (2).

Prior investigations suggest that greater symptomatic
distress at the time of the trauma (3-5, 10-14), female gen-
der (3, 11), and prior history of emotional disturbance (3,
11, 13) are consistent predictors of the development of
PTSD symptoms in the wake of traumatic injury. Some (4,
5), butnotall (11, 12), previous investigations showed that
greater injury severity predicts the subsequent develop-
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ment of PTSD. Few of these seminal investigations used
representative sampling procedures (3, 4, 12, 14), included
vulnerable groups of trauma survivors, such as substance
abusers (10), or used statistical methods that allow for the
optimal modeling of longitudinal data (15-17).

Commentators (18, 19) have encouraged the develop-
ment of investigations that integrate efficacy, effective-
ness, and public health approaches with the goal of ad-
dressing the mental health treatment needs of clinical
populations who seek care in day-to-day, “usual care” ser-
vice delivery settings. Trauma surgeons (20) have argued
that the time of the surgical inpatient admission repre-
sents an ideal opportunity for identification of psychoso-
cial problems and for intervention.

Thus, the current investigation is a population-based
study of the predictors of PTSD among trauma survivors
hospitalized for physical injuries. Clinical, injury, and
demographic characteristics were identified, and PTSD
symptoms were prospectively followed in a randomly se-
lected cohort of trauma surgery inpatients. In this investi-
gation we sought to answer the question, What characteris-
tics present at the time of the surgical ward hospitalization
are associated with high levels of PTSD symptoms over the
course of the year after a traumatic injury?
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Method

Participants and Procedure

The study setting and recruitment procedures have been de-
scribed previously (21). The University of California-Davis Medi-
cal Center admits between 2,500 and 3,000 physically injured
trauma survivors each year. Approximately 70% of the patients
admitted are victims of violent assaults (i.e., intentional acts such
as stabbings, gunshots, or direct physical attacks) or motor vehi-
cle crashes (i.e., unintentional incidents such as automobile, mo-
torcycle, or bicycle accidents or collisions of pedestrians and mo-
torized vehicles).

The patients recruited into the study were English-speaking
survivors of violent assaults and motor vehicle crashes between
the ages of 14 and 65 years. Adolescent patients were included in
the investigation as they are routinely hospitalized with adults on
the trauma surgical service. Written informed consent was ob-
tained from the participants after the study procedures had been
fully explained; for participants aged 14-17, adolescent assent
and parental consent were obtained (also see reference 21).

On weekdays, newly admitted trauma surgery inpatients were
randomly selected for participation by using numerical assign-
ments from a table of random numbers. Patients who were alert
and oriented (scoring 15 on the Glascow Coma Scale [22]) were
approached for consent. Of 397 considered for the study, 241 pa-
tients were ineligible or not approached. Fifty-four of these pa-
tients were ineligible because they spoke only one non-English
language, 37 either were too severely injured or had physical im-
pairments that prevented participation, 76 were discharged or
transferred to other hospitals before they were approached, 55
were unavailable (e.g., undergoing surgery), and the remaining 19
patients had other, miscellaneous reasons for exclusion (e.g., cur-
rent incarceration).

Of the 156 patients approached for consent, 29 declined partic-
ipation and 10 consented but did not finish the interview (eight
subjects were transferred or discharged before completion, and
two subjects declined ongoing participation). Sixteen subjects
were recruited into a pilot intervention protocol, leaving 101 par-
ticipants in the longitudinal investigation. These 101 subjects
were less likely to live alone than the 16 subjects in the interven-
tion protocol (Yates-corrected x2=3.6, df=1, p=0.06) but did not
differ on any other characteristic.

All 101 participants were administered a 1-hour face-to-face
interview while hospitalized and were reinterviewed over the
telephone 1, 4, and 12 months after the traumatic injury by
trained research associates.

Psychiatric Symptoms

We used the PTSD Checklist—Civilian Version (23), a 17-item
self-report questionnaire with Likert responses (scale=1-5), to as-
sess the intrusive, avoidant, and arousal PTSD symptom clusters.
Blanchard et al. (24) reported a correlation of 0.93 between the to-
tal scores on the PTSD Checklist and the Clinician Administered
PTSD Scale. A score of 45 or greater has been recommended as a
cutoff point for high PTSD symptom levels (24). In order to assess
the symptoms of hospitalized surgical inpatients, we modified
the measure to read, “How bothered have you been by these expe-
riences since the event that brought you to the hospital?”

The Center for Epidemiological Studies Depression Scale (25), a
20-item self-report instrument with Likert responses (scale=0-3),
was used to assess depressive symptoms. A score of 27 or greater
has been suggested as a conservative indicator of high levels of de-
pressive symptoms (26, pp. 256-257). We modified the administra-
tion of the measure by asking inpatients, “How often you have felt
this way since the event that brought you to the hospital?”

Dissociative symptoms at the time of the traumatic event were
assessed by using the 8-item interview version of the Peritrau-
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matic Dissociative Experiences Questionnaire (27). The measure
has been demonstrated to be internally consistent, and evidence
supports its convergent, discriminant, and predictive validity (27).

Injury Characteristics and Substance Intoxication

Injury severity was abstracted from surgical records by using a
conversion software program (28) that transforms recognized
ICD-9-CM codes into scores on the Abbreviated Injury Scale (29)
and, subsequently, injury severity scores. The injury severity
score is defined as the sum of the squares of the highest score on
the Abbreviated Injury Scale for each of the three most severely
injured body regions.

Alcohol and drug use at the time of admission to the hospital
was assessed with blood alcohol and urine drug toxicology
screens. Because opiates and benzodiazepines are frequently ad-
ministered to patients by emergency personnel, only positive re-
sults for stimulants (amphetamines or cocaine) were included as
positive drug screens. Two questions from the Addiction Severity
Index (30) were used to assess the number of days of alcohol and
drug use in the month before the hospitalization.

Patient Background

To assess prior traumatic life events, we used a modified ver-
sion of the traumatic event inventory that accompanies the Com-
posite International Diagnostic Interview as developed for the
National Comorbidity Survey (1). We modified the inventory by
asking, “For each event, please tell me if it has happened to you
before the event in which you were injured.”

Comorbid chronic medical conditions were also derived from
ICD-9-CM diagnostic codes. Limitations in physical functioning
in the month before the traumatic event were assessed with a
modified version of the Medical Outcomes Study 12-Item Short-
Form Health Survey physical components summary (31). The
perpetration of violence in the month before the event was as-
sessed with three items from the nine-item scale for severe vio-
lence of the Conflict Tactics Scale (32). Two questions from the
Structured Clinical Interview for DSM-III-R (33) were modified in
order to screen for prior history of psychiatric disorders or sub-
stance abuse in the patient or immediate relatives. Eight items
from the Medical Outcomes Study Social Support Survey were
used to assess social support (34).

Statistical Analyses

Using automated data from the University of California-Davis
trauma surgery registry (35), we first compared the demographic,
injury, and clinical characteristics of patients included in the in-
vestigation with the characteristics of all patients admitted to the
surgical service during the time period of the study.

Next, we examined the longitudinal course of PTSD symptoms
over the year following the injury and constructed a model that
used variables present at the time of the surgical ward hospital-
ization to predict PTSD symptom levels after hospital discharge.
Longitudinal data collected prospectively from hospitalized
trauma survivors is characterized by correlated intraindividual
observations, missing data, and dropout; random coefficient re-
gression methods were selected because of their superior ability
to model longitudinal data with these characteristics (15-17). In-
dependent variables representing demographic, injury, and clini-
cal predictors were included in the model as fixed effects. Inde-
pendent variables representing the fixed and random effects of
time since the event (i.e., 1 month, 4 months, or 12 months post-
trauma) were also included in the model. The scale scores for
symptoms of posttraumatic stress at 1, 4, and 12 months were the
dependent variable.

The final regression model was developed in three steps. In
step 1 we created a preliminary model that included all indepen-
dent variables ascertainable at the time of the surgical ward hos-
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pitalization. These variables included demographic characteris-
tics (age, gender, race, income, educational level), patient’s and
relatives’ histories of psychiatric or substance use disturbances,
pre-event functioning (physical functioning and perpetration of
violence), current social support, prior trauma, the nature and se-
verity of the injury, chronic medical conditions, alcohol and drug
use before the injury, toxicology screen results, and PTSD symp-
toms while the patient was on the surgical ward.

All independent variables that were associated with higher
posthospitalization PTSD symptom levels at a significance level
of p<0.10 were retained and entered into a second, reduced
model. A literature review suggested that three demographic and
injury characteristics—gender, age, and injury severity—should
be retained in the reduced model regardless of level of signifi-
cance. Because the amount of time since the event was found to
have a significant fixed effect in the reduced model, time-by-pre-
dictor interaction terms were created and tested. Interaction
terms were entered one by one in the reduced model. This re-
duced model retained only the independent variables and inter-
action terms that were significant at the p<0.05 level.

Finally, in order to determine which surgical ward symptoms
most strongly predicted higher PTSD symptoms over the course
of the year, surgical ward PTSD, depressive, and peritraumatic
dissociative symptoms alone and in all possible permutations
were entered and compared in a stepwise fashion. The Akaike in-
formation criterion and likelihood ratio test (36) were used for
model selection, in particular to determine which among the rea-
sonably well-fitting models would provide the most parsimoni-
ous explanation of higher PTSD symptom levels over the course
of the year.

Results

The median length of stay for the hospitalized patients
was 4 days (range=1-27), and on average patients were in-
terviewed 3 days (SD=4) after the hospital admission. The
investigation achieved 86% follow-up at 1 month (N=87),
77% at 4 months (N=78), and 72% at 12 months (N=73).
Over 90% of the patients completed two or more assess-
ments. Patients who did not complete the 12-month inter-
view were significantly more likely to be male (Yates-cor-
rected x2=3.9, df=1, p<0.05) and assault survivors (Yates-
corrected x?=5.0, df=1, p<0.05) and to have annual incomes
less than $15,000 (Yates-corrected y2=4.9, df=1, p<0.05).

The mean age of the patients in the study was 34 years
(SD=12), and the mean injury severity score (possible
range=0-34) for the study cohort was 9 (SD=7). Approxi-
mately one-third of the study patients (35%) were women
(N=35), and about two-thirds (65%) were survivors of un-
intentional injury (N=66). The demographic and injury
characteristics of the study participants resembled the
characteristics of all patients admitted for traumatic in-
jury during the 9-month duration of the investigation.
There were no significant differences between the two
groups in gender, age, injury type or severity, number of
chronic medical conditions, or urine toxicology screens.
The percentage of patients who were screened for alcohol
and who subsequently tested positive was significantly
higher in the study patients (}?=7.3, df=2, p<0.05).

A positive screen result for alcohol or stimulant intoxica-
tion and/or a high level of PTSD or depressive symptoms
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FIGURE 1. Course of PTSD Symptoms Over the 12 Months
After Hospitalization in 101 Survivors of Motor Vehicle
Crashes or Assaults With Acute Injuries?
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4 PTSD symptoms were assessed with the PTSD Checklist—Civilian
Version (23). Over the 1 year after hospitalization, the number of

subjects declined from 101 to 87 at 1 month, 78 at 4 months, and
73 at 12 months.

was found in 73% of the 101 surgical inpatients (N=74). A
positive result for alcohol was obtained for 37% (N=37),
while 16% of the patients (N=16) screened positive for
stimulants. PTSD Checklist scores of 45 or higher were ob-
tained by 31% (N=31), while 41% (N=41) had depression
scale scores of 27 or higher. On the surgical ward, the mean
PTSD Checklist score was 38.5 (SD=14.0), the mean depres-
sion score was 25.1 (SD=10.9), and the mean score for per-
itraumatic dissociation was 1.9 (SD=0.6). The PTSD and
depressive symptom scores were strongly positively corre-
lated (r=0.61, N=97, p<0.001), as were PTSD and dissocia-
tive symptom levels (r=0.38, N=95, p<0.001) and depressive
and dissociative symptom levels (r=0.34, N=95, p<0.001).

Over 90% of the patients reported having had at least one
prior traumatic life event before the event that brought
them to the hospital; 59% of the patients (N=60) reported
four or more prior lifetime traumas. Sixty percent of the as-
sault victims (21 of 35) and 42% of the victims of motor ve-
hicle crashes (28 of 66) had experienced a life-threatening
accident before the event that brought them to the hospi-
tal. A prior physical attack had been experienced by 74% of
the assault survivors (26 of 35) and 56% of the motor vehi-
cle crash survivors (37 of 66).

Levels of PTSD symptoms increased during the first
month after the injury and then gradually declined over
the course of the year (Figure 1). At the 1-month assess-
ment 41% of the patients (36 of 87) met the DSM-IV symp-
tomatic criteria for PTSD. At the 4-month assessment 40%
of the patients (31 of 78) met the PTSD criteria, while at 12
months 30% (22 of 73) met the PTSD criteria.

Thirteen percent of the patients (N=13) met the DSM-IV
symptomatic criteria for PTSD at all three posthospitaliza-
tion assessments. Nine percent of the patients (N=9) met
the criteria at 1 month and 4 months but not at 12 months.
Overall, 24% of the patients (N=24) demonstrated symp-
toms consistent with a diagnosis of PTSD at one or more
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TABLE 1. Random Regression Predicting PTSD Symptom Levels Over the 12 Months After Hospitalization in 101 Survivors

of Motor Vehicle Crashes or Assaults With Acute Injuries?

Fixed-Effect VariableP

Estimate SE t df p
Intercept 15.43 6.63 2.33 140 0.02
Time after event -0.70 0.83 -0.84 140 0.41
Square of time after event 0.10 0.05 2.00 140 <0.05
Interaction of time after event and PTSD symptom levels during
hospitalization —-0.03 0.01 -2.53 140 0.01
PTSD symptom levels during hospitalization 0.64 0.10 6.19 85 <0.0001
Level of prior trauma® 1.85 0.51 3.61 85 0.0005
Gender -5.48 2.73 -2.01 85 <0.05
Urine toxicology screen positive for stimulants at admission 9.65 3.58 2.69 85 0.01
Age -0.09 0.10 -0.83 85 0.41
Injury severity 0.13 0.17 0.78 85 0.44

2 PTSD symptoms were assessed with the PTSD Checklist—Civilian Version (23) during hospitalization and 1, 4, and 12 months after hospital-

ization.

b Time after the event was a random effect with intercept=9.75, variance component=0.66, correlation interval=—0.037, residual=8.50.
¢ Prior trauma was assessed with a modified version of the Composite International Diagnostic Interview (1).

posthospitalization assessments. The remaining 54% of
the patients (N=55) did not demonstrate symptoms con-
sistent with a diagnosis of PTSD at any posthospitalization
assessment.

The final random regression model revealed five signifi-
cant predictors of higher PTSD symptom levels over the
course of the year after hospital discharge (Table 1).
Higher levels of surgical ward PTSD symptoms, greater
prior trauma, toxicology screen positive for stimulants at
admission, and female gender were all associated with
higher PTSD symptom levels over the course of the year.
The interaction of time after the event and surgical ward
PTSD symptoms was the fifth significant predictor.

This final model, which included surgical ward PTSD
symptoms, provided the most parsimonious explanation
of PTSD symptom development over the course of the
year. Models that added all possible permutations of sur-
gical ward depressive and dissociative symptoms did not
add significantly to the prediction of PTSD. Surgical ward
PTSD symptoms, however, remained a significant predic-
tor when entered simultaneously into models that con-
tained depressive and dissociative symptoms.

Discussion

This investigation used clinical, injury, and demographic
characteristics present at the time of the surgical ward in-
patient hospitalization to predict later PTSD symptoms in
arepresentative sample of physically injured trauma survi-
vors. At 1, 4, and 12 months after the injury, 30%—-40% of the
surgical inpatients reported symptoms consistent with a
diagnosis of PTSD. This finding that PTSD symptoms are
prevalent among American survivors of intentional and
unintentional injuries is corroborated by findings in prior
investigations (3-5). Of note, some European studies (37,
38) have indicated substantially lower levels of PTSD
symptoms among survivors of unintentional injuries.

Higher PTSD symptom levels on the surgical ward, a
higher number of prior traumas, female gender, and stim-
ulant intoxication at admission were significant predic-
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tors of higher PTSD symptom levels in the year after the
injury. Injury type and severity, pre-event functioning,
and demographic characteristics, such as income and ed-
ucation, were not significant predictors of PTSD symp-
tom development.

The hospitalized surgical patients had substantial histo-
ries of prior trauma. Whereas only 10% of American civil-
ians have experienced four or more lifetime traumas (1),
almost 60% of these surgical inpatients reported four or
more traumatic events before the event that brought them
to the hospital. It is interesting that over 50% of both the
assault and motor vehicle crash survivors had experienced
a prior assault and over 40% of the patients from both
groups reported a prior life-threatening accident. Previous
clinical studies conducted by mental health professionals
have tended to sample and follow trauma survivors who
had experienced either unintentional (3, 4, 6, 11, 12, 13, 37,
38) or intentional (39) injuries. The current investigation
corroborates observations of chronic recidivistic trau-
matic injury among surgical inpatients (40-42) and sup-
ports the public health/population-based approach to
sampling that characterizes investigations conducted by
trauma surgeons and injury epidemiologists (5, 6).

In attempting to bridge public health and clinical mental
health approaches, the current investigation faced a num-
ber of limitations and compromises (18, 19). From a public
health perspective, this investigation excluded important
subgroups of injured trauma survivors, including mono-
lingual non-English-speaking patients and survivors of
traumatic life events other than motor vehicle crashes or
assaults. These exclusions limit the generalizability of our
findings. Future population-based investigations should
attempt to include these subgroups of patients.

A critique from the clinical efficacy perspective is that
the investigation used screens rather than structured diag-
nostic assessments to evaluate posttraumatic distress and
prior histories of psychiatric disturbance. In particular,
prior psychiatric disturbance is an established risk factor
for the development of PTSD (3). The cursory screen we
used as part of the 1-hour surgical ward interview may not
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have adequately captured prior history of psychiatric dis-
orders. Thus, our finding that prior history was not a sig-
nificant predictor in this sample should be interpreted
with caution. An active area for future investigation will be
adapting existing methods of assessing psychiatric histo-
ries to “real world” settings for care of acute conditions.

Another consideration is that we assessed histories of
prior trauma in the surgical ward immediately after the
traumatic physical injury. So as to examine the issue of po-
tential recall bias and establish the reliability of surgical
ward assessments, future investigations may need to reas-
sess trauma history when the injured patients return to
the community.

Finally, this research used both face-to-face and tele-
phone interviews to assess PTSD symptom levels. Some
(43, 44) but not all (45) studies suggest the relative equiva-
lence of face-to-face and telephone interviews for depres-
sive and anxiety disorders. A preliminary investigation
(46) suggested that telephone interviews may be a valid
method of collecting information regarding traumatic life
experiences and PTSD. Our literature review, however, re-
vealed no studies that have directly established the equiv-
alency of face-to-face and telephone assessments with the
PTSD Checklist.

Beyond these considerations, this investigation has di-
rect implications for the early evaluation and treatment of
hospitalized trauma survivors with physical injuries. In
the current investigation, surgical inpatients demon-
strated moderate levels of immediate postevent distress,
including PTSD, depressive, and peritraumatic dissocia-
tive symptoms. In the surgical ward these symptom clus-
ters were highly correlated with one another. However,
surgical ward PTSD symptoms alone were the strongest
and most parsimonious predictor of PTSD symptoms over
the course of the year after the injury.

Previous reports (3-5, 10-14, 37) implicate multiple do-
mains of immediate distress as risk factors for the devel-
opment of subsequent psychiatric disturbance among
injured trauma survivors. Freedman et al. (47), after com-
paring the predictive value and timing of administration
of instruments assessing intrusive, avoidant, anxiety, and
dissociative symptoms, suggested that early screening
procedures for injured trauma survivors should be guided
by clinical relevance and resource availability. Also, in
their review of the diagnosis of acute stress disorder, Mar-
shall et al. (48) questioned the mandatory inclusion of per-
itraumatic dissociative symptoms as well as the separa-
tion of continuous clinical phenomena (i.e., acute stress
disorder and PTSD) by a 1-month criterion.

These research findings and commentaries are of great
relevance to inpatient settings for surgical care of acute
conditions. Requiring pragmatically oriented providers in
trauma centers to identify multiple posttraumatic symp-
tom clusters with varying time courses may distract these
front-line clinicians from the essential task of screening
for trauma survivors at risk. This is not meant to deny the
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historical importance of dissociative symptoms for psy-
chiatrists or to discourage basic phenomenological re-
search into the acute psychological response to traumatic
life events. However, in trauma surgery, diagnostic clarity
and simplification can only enhance interdisciplinary ef-
forts targeting the mental health component of injury
control (2). In turn, randomized effectiveness trials of in-
terventions delivered from trauma surgical wards and
other settings for care of acute conditions could inform
the development of evidence-based treatments for the
millions of physically injured Americans who suffer from
posttraumatic behavioral and emotional disturbances.
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