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Posttraumatic Distress, Alcohol Disorders, and Recurrent
Trauma Across Level 1 Trauma Centers
Douglas Zatzick, MD, Gregory Jurkovich, MD, Joan Russo, PhD, Peter Roy-Byrne, MD, Wayne Katon, MD,
Amy Wagner, PhD, Chris Dunn, PhD, Edwina Uehara, PhD, David Wisner, MD, and
Frederick Rivara, MD, MPH
Background: Injured survivors of individual and mass trauma receive their initial evaluation in acute care. Few investigations have comprehensively screened for
posttraumatic stress disorder (PTSD) symptoms and related comorbidities across sites.
Methods: This investigation included
269 randomly selected injury survivors hospitalized at two level 1 trauma centers. All
patients were screened for PTSD, depressive, and peritraumatic dissociative symp-

toms during their surgical inpatient admission. Prior traumatic life events and alcohol
abuse/dependence also were assessed.
Results: In this study, 58% of the
patients demonstrated high levels of immediate posttraumatic distress or alcohol
abuse/dependence. Regression analyses
identified greater prior trauma, female
gender, nonwhite ethnicity, and site as significant independent predictors for high
levels of posttraumatic distress.

Conclusions: High levels of posttraumatic distress, recurrent trauma, and alcohol abuse/dependence were present in
more than half of acute care inpatients.
Early mental health screening and intervention procedures that target both PTSD
and alcohol use should be developed for
acute care settings.
Key Words: PTSD, Alcohol abuse,
Recurrent trauma, Injury, Acute care.
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P

osttraumatic stress disorder (PTSD) is a psychiatric
syndrome brought on by exposure to a life-threatening
trauma such as physical injury requiring inpatient hospital admission.1 Typically, PTSD is characterized by intrusive (e.g., memories, nightmares), avoidant (e.g., emotional
numbing, avoidance of reminders), and arousal (e.g., irritability, insomnia) symptoms. Between 10% and 40% of hospitalized injured trauma survivors in the United States experience symptoms consistent with a diagnosis of PTSD in the
weeks and months after their injury.2–7
Whereas PTSD must be diagnosed 30 days or more after
the traumatic event, acute stress disorder (ASD) may be diagnosed within hours or days after the trauma. Typically, ASD
includes the same intrusive, avoidant, and arousal symptoms as
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PTSD and also incorporates peritraumatic dissociative symptoms (e.g., feelings that the event was unreal, amnesia for all or
part of the event).8,9 Approximately 10% to 25% of injured
trauma survivors experience ASD.10 –12 Previous reports suggest
that injured patients with PTSD and ASD frequently present
with other psychiatric symptoms such as depression,2,5,13 and
somatic symptom amplification.14
It appears that along with immediate posttraumatic
distress, substance abuse/dependence constitutes a major
category of psychiatric disturbance for trauma center patients. Between 20% and 50% of trauma surgery inpatients
have current or lifetime histories of alcohol or drug
abuse/dependence.15–17 Previous reports suggest that injured trauma survivors frequently experience recurrent
traumatic life events and reinjury.5,18 –22 Patients intoxicated with alcohol at the time of their trauma center admission have an increased risk of injury recurrence.15
Recurrent traumatic life events are an established risk
factor for the development of PTSD.5,23
Therefore, prior investigations have identified immediate
posttraumatic distress (PTSD, peritraumatic dissociation/
ASD, and depression), alcohol use, and recurrent trauma as
isolated problems afflicting trauma surgery inpatients. One
previous investigation examined the co-occurrence of PTSD,
depression, substance abuse, and pain in trauma center
patients.24 The current investigation builds upon and extends
these prior reports by examining the constellation of immediate posttraumatic distress, alcohol abuse/dependence, and
recurrent trauma in representative samples of surgical inpatients across two level 1 trauma centers. The study aimed to
assess the frequency with which hospitalized injury survivors
experience high levels of immediate posttraumatic distress, to
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investigate variations in levels of immediate distress across
sites, and to understand whether there are other readily identifiable clinical, injury, or demographic factors at the time of
the surgical inpatient admission above and beyond the site
that explain variations in levels of immediate distress.

MATERIALS AND METHODS
Participants and Procedures
Patients were recruited from the University of California
Davis Medical Center (UCD; n ⫽ 117) and the University of
Washington’s Harborview Medical Center (Harborview; n ⫽
152) level 1 trauma centers. Patients included in the investigations were English-speaking survivors of intentional and
unintentional injury ages 14 years or older. Adolescent patients were included in the investigation as they were routinely hospitalized with adults in surgical inpatient services.
All informed consent procedures were approved by the University of California and the University of Washington institutional review boards. For participants younger than 18
years, adolescent assent and parental consent were obtained.
Patients so severely injured that they could not participate in
the interview (e.g., those with severe head injury) were excluded from the investigation.
On weekdays, newly admitted trauma surgery inpatients
were randomly selected for approach by a research associate
using numeric assignments from a random numbers table. At
UCD, 397 patients were screened for the study. Of these, 174
patients were ineligible: 76 discharged before approach, 54
monolingual and non–English-speaking, 36 severely injured/
cognitively impaired and not able to participate, and 8 representing miscellaneous circumstances preventing participation. Because of time constraints, 67 patients were screened
but not approached. Of the remaining 156 patients approached for consent in the surgical ward by the research
associate, 29 declined participation, and 10 consented to the
interview but did not finish it (8 patients were transferred or
discharged before completion, and 2 patients declined ongoing participation).
At Harborview, 1,176 patients were screened for the
investigation. Of these, 339 were ineligible: 272 discharged
before approach, 37 monolingual and non–English-speaking,
and 30 severely injured/cognitively impaired and unable to
participate. Because of time constraints, 657 patients were
screened but not approached. Of the remaining 180 patients
approached for consent in the surgical ward by the research
associate, 28 declined participation, and 152 consented to the
ward interview and completed it.
All 269 participants were administered a 1-hour face-toface interview while hospitalized. The interview assessed
demographic information (e.g., income, education, work status) as well as immediate posttraumatic distress, alcohol use,
and prior trauma.
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Measures
PTSD
The civilian version of the Post-Traumatic Stress Disorder Checklist (PCL-C),25 a 17-item self-report Likert
response1–5 questionnaire, was used to assess the intrusive,
avoidant, and arousal PTSD symptom clusters. The PCL-C
allows for a PTSD algorithm to be developed that represents
symptoms consistent with a Diagnostic and Statistical Manual (DSM-IV) diagnosis of PTSD. In a study of motor vehicle
crash survivors, Blanchard et al.26 reported that a cutoff score
of 45 or more had a sensitivity of 0.95 and a specificity of
0.86, as compared with the clinician-administered PTSD
Scale (CAPS), the gold standard for diagnostic interviewing.
Depressive Symptoms
The Center for Epidemiologic Studies Depression Scale
(CES-D),27 a 20-item self-report Likert response (0–3) instrument, was used to assess depressive symptoms. The CES-D has
good internal consistency and convergent validity.27 A score of
27 or more has been suggested as a conservative indicator for
high levels of depressive symptoms.28
Peritraumatic Dissociation
Dissociative symptoms at the time of the traumatic event
were assessed with the 8-item interview version of the the
Peritraumatic Dissociative Experiences Questionnaire (PDEQ).9
The symptom items from the PDEQ were used in combination
with the items from the PCL-C to construct a diagnostic algorithm consistent with DSM-IV ASD criteria.1,11
Alcohol Abuse/Dependence
Current diagnoses of alcohol abuse/dependence were ascertained for the Harborview sample with the Composite
International Diagnostic Interview (CIDI).29,30 For the UCD
sample, alcohol abuse/dependence diagnoses were derived
from trauma registry diagnoses.
Prior Trauma
To assess prior traumatic life events, this study used a
modified version of the traumatic event inventory that accompanies the CIDI, as developed for the National Comorbidity Survey.31 This measure screens for the occurrence of
12 traumatic life events such as physical and sexual assault,
natural disasters, and combat.
Injury Severity
Injury severity was abstracted from surgical records using a
conversion software program32 that transforms recognized International Classification of Disease, Ninth Version, Clinical
Modification (ICD-9-CM) codes into Abbreviated Injury Scores
(AIS), and subsequently, into Injury Severity Scores (ISS).33
The AIS is a numeric scale ranging from 0 (no injury) to 6
(severe injury with high likelihood of fatality). The ISS is de361
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fined as the summed squares of the highest AIS score in each of
the three most severely injured body regions.34
Chronic Medical Conditions
Comorbid chronic medical conditions also were derived
from ICD-9-CM diagnostic codes. More than 10 conditions
such as diabetes, hypertension, chronic liver disease, ischemic heart disease, degenerative nervous conditions, epilepsy, obesity, and coagulation defects were included.35

Statistical Analyses
To assess the representativeness of the study sample, the
demographic, injury, and clinical characteristics of the patients included in the investigation were compared with the
characteristics of all the patients admitted to the UCD and
Harborview trauma surgery services during the period of the
study. Next, the frequencies were examined and compared
across sites for patients with high levels of PTSD, depressive,
and ASD symptoms. The authors created an “any distress”
category of patients with one or more of the following symptom presentations: high PTSD (PCL-C ⱖ 45), high depression (CESD ⱖ 27), and symptoms consistent with a diagnosis
of ASD. They also assessed and compared across sites the
frequency of patients who were intoxicated at the time of
inpatient admission or who had histories of prior trauma.
Next, logistic regression models were developed that
included as dependent variables high PTSD, high depression,
ASD, and the combined “any distress” category. The following were entered as independent variables into each logistic
model: UCD or Harborview site, level of prior trauma, ethnicity (white vs nonwhite), gender, injury severity, income
level, injury type (intentional vs unintentional), alcohol
abuse/dependence diagnoses, chronic disease (none vs one or
more), and insurance status. Each model was tested for significant interaction effects (effect modification) by site.

RESULTS
The demographic and injury characteristics of the study
participants resembled the characteristics of all the patients
admitted for traumatic injury to both trauma centers (Tables
1 and 2). No significant differences between patients included
in the investigation and other trauma center admissions were
observed for gender, injury mechanism, or injury severity. At
UCD, a significantly greater proportion of study patients
were tested or identified as positive for alcohol (Table 1). At
Harborview, the patients included in the study were significantly younger than other patients admitted during the study
period (Table 2). The younger Harborview study patients also
had significantly fewer chronic medical conditions (Table 2).
Of the randomly selected patients, 58% demonstrated
high levels of immediate posttraumatic distress or alcohol
abuse/dependence at the time of surgical inpatient admission
(Fig. 1). Findings showed that 45% of the patients demonstrated high levels of immediate distress in the surgical ward,
and that 26% had alcohol abuse/dependence diagnoses.
Across sites, 20% of the inpatients had high levels of PTSD
symptoms, 36% had high levels of depressive symptoms, and
20% met symptomatic criteria for ASD.
The patients at the two sites did not differ significantly
with regard to injury severity (t[267] ⫽ 1.76; p ⫽ 0.08),
gender (2[1] ⫽ 1.50; p ⫽ 0.22), number of chronic medical
conditions (2[1] ⫽ 1.76; p ⫽ 0.08), or length of inpatient
stay (t[267] ⫽ 0.18; p ⫽ 0.85). The patients at UCD were
significantly more likely to be younger (t[267] ⫽ 2.81; p ⬍
0.01), low-income (2[1] ⫽ 14.72; p ⬍ 0.01), nonwhite
(2[1] ⫽ 6.09; p ⫽ 0.01) individuals who had incurred
intentional injuries (2[1] ⫽ 4.45; p ⫽ 0.04), and had greater
levels of prior trauma (2[1] ⫽ 15.82; p ⬍ 0.01). The inpatients at UCD had significantly greater frequencies of high
PTSD (2[1] ⫽ 11.43; p ⬍ 0.01), high depression (2[1] ⫽

Table 1 Clinical, Injury, and Demographic Characteristics of Study Patients Compared with All Other Inpatients
Admitted to the UC Davis Level 1 Trauma Center 12/97– 08/98
Characteristic

Female
Mechanism of injury
Unintentional
Intentional
One or more chronic medical diagnoses
Medical diagnosis
Blood alcohol
Negative
Positive
Not tested

Age
ISS

362

Study Sample
(n ⫽ 117)
N (%)

All Others
(n ⫽ 1323)
N (%)

43 (36.8)

403 (30.5)

79 (67.5)
38 (32.5)
16 (14)
8 (6.8)

911 (68.9)
412 (31.1)
528 (26)
70 (5.3)

63 (53.8)
40 (34.2)
14 (12.0)

641 (48.5)
380 (28.7)
302 (22.8)

Mean (SD)

33.9 (12.1)
8.7 (7.1)

2 (df)

p

1.71 (1)
0.04 (1)

0.19
0.85

6.94 (1)
0.25 (1)
8.50 (2)

0.01
0.62
0.01

Mean (SD)

t (df)

p

35.1 (13.3)
9.5 (12.0)

0.97 (1438)
0.77 (1404)

0.33
0.44
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Table 2 Clinical, Injury, and Demographic Characteristics of Study Patients Compared with All Other Inpatients
Admitted to the Harborview Level 1 Trauma Center 03/10 – 01/02
Variable

Female
Mechanism of injury
Unintentional
Intentional
One or more chronic medical diagnoses
Blood alcohol
Negative
Positive
Not tested

Age
ISS

Study Sample
(n ⫽ 152)
N (%)

All Others
(n ⫽ 2358)
N (%)

2 (df)

44 (28.9)

651 (27.6)

0.07 (1)

0.79

114 (75.0)
31 (20.4)
19 (12.5)

1611 (81.1)
376 (18.9)
525 (25.9)

10.89 (1)
2.66 (2)

⬍0.001
0.26

89 (58.6)
47 (30.9)
16 (10.5)

1344 (57.0)
656 (27.8)
359 (12.2)

p

Mean (SD)

Mean (SD)

t (df)

p

38.4 (14.7)
10.7 (7.0)

41.8 (18.3)
10.8 (9.4)

2.70 (2509)
0.11 (2509)

0.03
0.91

4,5; p ⬍ 0.03), and any distress (2[1] ⫽ 7.9; p ⬍ 0.01) than
the Harborview inpatients (Fig. 2).
More than 60% of the patients at the UCD site and 36%
of the patients at the Harborview site reported experiencing
four or more traumas before the event that brought them to
the hospital (Fig. 2). Interestingly, patients currently admitted
with an intentional injury frequently reported histories of both
intentional and unintentional trauma, with 71% of intentionally injured patients reporting a previous assault, and 68% of
these patients reporting a previous life-threatening accident.
Similarly, the patients who presented with unintentional injuries had substantial histories of both unintentional and intentional events, with 45% reporting a prior assault and 39%
reporting a previous life-threatening accident.
Four logistic regression models were developed to assess
which clinical, injury, and demographic variables were inde-

pendent predictors of high PTSD, high depression, ASD, and
any high levels of distress (Table 3). A history of four or more
prior traumas was independently associated with a significantly increased risk of distress across all four symptom
categories. Nonwhite ethnicity was independently associated
with an elevated risk of high PTSD, ASD, and any distress.
Female gender was independently associated with an elevated
risk of high depressive symptoms. After adjustments for other
demographic, injury, and clinical characteristics, the UCD
site was associated with an increased risk of high PTSD only.

DISCUSSION
Level 1 trauma center patients experience high levels of
immediate posttraumatic distress, and frequently are intoxicated with alcohol or stimulants at the time of their acute care
admission. More than 50% of randomly selected inpatients

Fig. 1. Posttraumatic distress and alcohol abuse/dependence among randomly selected acute care inpatients (n ⫽ 269) (a) Any distress ⫽
posttraumatic stress disorder (PTSD) checklist score25 ⱖ 45 and/or Center for Epidemiologic Depression Score27 ⱖ 27 and/or symptoms
consistent with a diagnosis of acute stress disorder.1
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Fig. 2. Posttraumatic distress and level of prior trauma across sites. High posttraumatic stress disorder (PTSD) ⫽ PTSD checklist score25
ⱖ 45. High depression ⫽ Center for Epidemiologic Depression Score27 ⱖ 27. Any distress ⫽ PTSD checklist score ⱖ 45 and/or Center for
Epidemiologic Depression Scale Score ⱖ 27 and/or symptoms consistent with a diagnosis of acute stress disorder.1 (a) p ⬍ 0.05 for
comparison across sites. HMC, Harborview Level 1 trauma center; UC Davis, University of California Davis Level 1 trauma center.

across two level 1 trauma center sites demonstrated high
levels of immediate posttraumatic distress or alcohol diagnoses during their surgical inpatient admissions. The findings
showed that 45% of the patients demonstrated symptoms
consistent with ASD or high levels of PTSD/depressive
symptoms.

Whereas only 10% of American civilians have experienced four or more lifetime traumas,31 45% of trauma center
inpatients reported four or more traumatic events before the
event that brought them to the hospital. Interestingly, more
than 40% of both intentional and unintentional injury survivors had experienced a prior assault, whereas more than 35%

Table 3 Logistic Regressions Predicting High PTSD, High Depression, Acute Stress Disorder, and Any Distress
Dependent Variables (Odds Ratio and 95% Confidence Interval)
Independent Variables

4⫹ prior trauma
Non-white ethnicity
Female gender
UC Davis
Low income
ISS (continuous)
Age (in years)
Alcohol abuse/dependence

High PTSD

High Depression

Acute Stress Disorder

Any Distress

2.47a
1.24–4.93
1.86
0.94–3.65
1.31
0.62–2.79
2.63b
1.30–5.32
0.97
0.47–1.99
1.31
0.83–2.06
1.03
0.63–1.69
1.93
0.90–4.16

2.02b
1.16–3.54
1.26
0.73–2.19
1.87a
1.02–3.44
1.31
0.75–2.31
1.76
0.96–3.21
0.96
0.66–1.38
1.09
0.73–1.62
1.47
0.78–2.78

2.63b
1.31–5.28
3.16b
1.60–6.26
1.87
0.87–4.03
0.94
0.47–1.89
1.21
0.59–2.48
0.66
0.41–1.08
1.03
0.63–1.68
1.69
0.78–3.69

1.97b
1.14–3.39
1.93b
1.13–3.32
1.71
0.94–3.11
1.52
0.87–2.64
1.44
0.79–2.62
0.91
0.63–1.30
1.03
0.69–1.53
1.65
0.88–3.11

p ⬍ 0.05.
p ⬍ 0.01.
High PTSD ⫽ PTSD Checklist score25 ⱖ 45. High Depression ⫽ Center for Epidemilogic Depression Scale Score27 ⱖ 27. Any Distress ⫽
PTSD Checklist score ⱖ 45 and/or Center for Epidemilogic Depression Scale Score ⱖ 27 and/or symptoms consistent with a diagnosis of acute
stress disorder.1
Independent variables tested in each model include injury type, education, insurance payer, marital status, presence of one or more chronic
diseases, 4⫹ prior trauma, ethnicity (non-white vs. white), gender, income (⬍$15,000/year vs. ⬎$15,000/year), trauma center site (UC Davis vs.
Harborview), injury severity score, age (years), and substance toxicology result (positive vs. negative). Each model was tested for effect
modification by site: no significant effect modification was found.
a

b
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of the patients from both groups reported a prior life-threatening accident. These findings corroborate and extend previous observations of chronic recidivistic trauma among acute
care inpatients.5,18 –22
High levels of immediate distress were associated with
greater prior trauma, nonwhite ethnicity, and female gender.
This profile of at-risk injured trauma survivors contrasts with
previously reported demographic and injury characteristics of
substance-abusing trauma patients. Alcohol and drug use is
more frequent among young adult male intentionally injured
patients.15,16,36 Future investigations may need to elucidate further the mechanisms by which these factors contribute to higher
levels of immediate distress. For ethnocultural heritage in particular, future investigations may need to delineate better how an
individual’s prior life experience interacts with preevent, event,
and service delivery system characteristics to influence posttraumatic symptom exacerbation or resilience.37
The current investigation was limited by the use of
symptom screens rather than clinician-administered diagnostic instruments for the assessment of PTSD, depression, and
ASD. The study also was limited by the use of trauma
registry– derived alcohol diagnoses at the UCD site, as compared with the gold-standard, structured clinical interview
assessments at the Harborview site. Also, the generalizability
of the study is limited by the inability to recruit weekend
trauma admissions at both sites.
Besides these considerations, the investigation’s findings
have important implications for the development of acute
care mental health evaluation and treatment procedures. The
investigation establishes the fact that screening for prior traumatic events and immediate posttraumatic distress in the
acute care setting is quite feasible. As mental health researchers work to narrow the posttraumatic symptom clusters with
the greatest potential for identifying at-risk patients,5 acute
care providers can consider including routine screens for
prior trauma and selected posttraumatic symptom clusters.
With regard to early intervention development, the observation that more than 50% of trauma center patients demonstrated high levels of immediate posttraumatic distress or
alcohol abuse/dependence suggests that routine mental health
screening and referral should be implemented at level 1
trauma centers. Further impetus is provided by the observations that alcohol intoxication is associated with recurrent
injury,38 and that PTSD is independently associated with a
broad profile of functional impairment among injured trauma
survivors even after adjustments for important covariates
such as injury severity.39 Three randomized clinical trials
suggest that early mental health interventions can be feasibly
and effectively delivered in the acute care setting.40 – 42 The
collaborative care intervention model combining evidencebased pharmacologic and psychotherapeutic PTSD interventions, motivational interviewing that targets alcohol use, and
master’s level trauma support activities holds particular
promise for the repeatedly traumatized, multiply comorbid
patients who present to acute care settings.43
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