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Context: Although posttraumatic stress disorder (PTSD)
and alcohol abuse frequently occur among acutely in-
jured trauma survivors, few real-world interventions have
targeted these disorders.

Objective: We tested the effectiveness of a multifac-
eted collaborative care (CC) intervention for PTSD and
alcohol abuse.

Design: Randomized effectiveness trial.

Participants: We recruited a population-based sample
of 120 male and female injured surgical inpatients 18 or
older at a level I trauma center.

Intervention: Patients were randomly assigned to the
CC intervention (n=59) or the usual care (UC) control
condition (n=61). The CC patients received stepped care
that consisted of (1) continuous postinjury case man-
agement, (2) motivational interviews targeting alcohol
abuse/dependence, and (3) evidence-based pharmaco-
therapy and/or cognitive behavioral therapy for patients
with persistent PTSD at 3 months after injury.

Main Outcome Measures: We used the PTSD symp-
tomatic criteria (PTSD Checklist) at baseline and 1, 3,

6, and 12 months after injury, and alcohol abuse/
dependence (Composite International Diagnostic Inter-
view) at baseline and 6 and 12 months after injury.

Results: Random-coefficient regression analyses dem-
onstrated that over time, CC patients were significantly
less symptomatic compared with UC patients with re-
gard to PTSD (P=.01) and alcohol abuse/dependence
(P=.048). The CC group demonstrated no difference
(−0.07%; 95% confidence interval [CI], −4.2% to 4.3%)
in the adjusted rates of change in PTSD from baseline to
12 months, whereas the UC group had a 6% increase (95%
CI, 3.1%-9.3%) during the year. The CC group showed
on average a decrease in the rate of alcohol abuse/
dependence of −24.2% (95% CI, −19.9% to −28.6%),
whereas the UC group had on average a 12.9% increase
(95% CI, 8.2%-17.7%) during the year.

Conclusions: Early mental health care interventions can
be feasibly and effectively delivered from trauma cen-
ters. Future investigations that refine routine acute care
treatment procedures may improve the quality of men-
tal health care for Americans injured in the wake of in-
dividual and mass trauma.
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I NJURED SURVIVORS OF INDI-
vidual and mass trauma receive
their initial treatment in acute
care settings.1 Within 48 hours af-
ter the September 11, 2001, at-

tack on the World Trade Center, 1103
physically injured survivors were triaged
through 5 acute care facilities in Manhat-
tan, NY.2 Each year approximately 2.5
million Americans are so severely in-
jured that they require inpatient hospital
admission.3

Symptoms consistent with a diagno-
sis of posttraumatic stress disorder (PTSD)
may develop in 10% to 40% of hospital-
ized injured patients in the United States.4-7

Approximately 20% to 40% of injured pa-
tients admitted to trauma centers have cur-

rent or lifetime alcohol abuse/depen-
dence diagnoses.8 Alcohol intoxication at
the time of injury is associated with an in-
creased risk of injury recurrence.9

Efficacy research suggests that indi-
viduals with PTSD respond to psycho-
therapeutic and psychopharmacological
treatments.10-12 Growing randomized clini-
cal trial evidence suggests that early cog-
nitive behavior therapy (CBT) interven-
tions delivered in the days and weeks after
injury can help to diminish PTSD symp-
tom development.13-16 Selective seroto-
nin reuptake inhibitors and tricyclic an-
tidepressants are efficacious treatments for
PTSD.11,17-21 Efficacy studies suggest that
motivational interviewing (MI) interven-
tions can decrease alcohol use across a va-
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riety of clinical populations,22-25 including injured trauma
survivors.26

Recent consensus guidelines from the National In-
stitute of Mental Health identify acutely injured trauma
survivors as a group at high risk for development of PTSD
and related comorbid conditions and recommend the de-
velopment of early evaluation procedures that are adapt-
able to real-world treatment settings.27 As is true for many
Americans with psychiatric disorders,28 injured patients
appear to receive fragmented care, and most are not en-
gaged in mental health services at strategic postinjury
points.29,30 Previous investigations of psychological de-
briefing suggest that although this intervention may be
feasibly delivered to representative samples of patients
receiving acute care,31,32 debriefing interventions are not
effective in reducing PTSD symptoms and may actually
be associated with poorer outcomes.33,34

During the past decade, collaborative care (CC) has
been developed as a comprehensive treatment delivery
model for patients with medical and psychiatric disor-
ders.35-43 Collaborative care is a disease management strat-
egy that uses multifaceted interventions (eg, combined
case management, pharmacotherapy, and psycho-
therapy) with the aim of integrating mental health in-
terventions into general medical care. Just as collabora-
tive models have improved mental health outcomes for
patients with major depression and panic disorder in pri-
mary care, the introduction of CC interventions within
trauma care systems may link acute injury care with evi-
dence-based mental health interventions. Collaborative
interventions have the potential to reduce posttrau-
matic symptoms and trauma recidivism while improv-
ing functional recovery.

We developed and tested a multifaceted CC inter-
vention targeting PTSD and alcohol use for acutely in-
jured trauma survivors. The primary hypothesis was that
patients receiving the CC intervention would demon-
strate significant reductions in PTSD and alcohol abuse
during the year after injury.

METHODS

RESEARCH SETTING AND SUBJECTS

Subjects were recruited from the Harborview level I trauma cen-
ter of the University of Washington, Seattle. Each year Harbor-
view admits approximately 5000 survivors of intentional (eg, in-
juries associated with human malice such as physical assaults)
and unintentional (eg, injuries associated with motor vehicle
crashes and job-related injuries) injuries of all ages. Eligible pa-
tients were English-speaking survivors of intentional and un-
intentional injuries,18yearsandolder,who livedwithin50miles
of the traumacenter.Harborviewtraumaregistrydatadocument-
ing injury, demographic, and clinical variables were available
for screening each patient admitted during the study period. The
University of Washington institutional review board approved
all trauma registry analyses and informed consent procedures
before the initiation of the study.

RECRUITMENT PROCEDURE

On weekdays from March 30, 2001, through January 10, 2002,
a research associate downloaded an automated list of all in-

jured patients admitted for acute injuries to Harborview’s trauma
surgical services. Eligible, newly admitted patients were ap-
proached using random number assignments from a computer-
generated algorithm. With regard to cognitive status, patients
approached in the ward were required to have a Glasgow Coma
Scale score44 of 15 and a score of at least 7 on the 2 Mini-
Mental State Examination items that assess orientation to lo-
cation and date.45 Patients with severe injuries that prevented
participation were excluded from the study. Patients who had
self-inflicted injuries or active psychosis, who were currently
incarcerated, or who had recent histories of violence were also
excluded.

Hospitalized inpatients received a 2-phased evaluation.
First, we administered the PTSD Checklist Civilian Version
(PCL)46 and the Center for Epidemiological Studies Depres-
sion Scale (CES-D)47 to each inpatient. We included patients
in the study who were symptomatic with PTSD (PCL score,
�45)48 and/or depression (CESD-D score, �16).49 Second, pa-
tients who met symptomatic criteria for the study were admin-
istered the remainder of the surgical ward interview that con-
sisted of the Composite International Diagnostic Interview
(CIDI) alcohol abuse/dependence modules50 and other items
assessing various aspects of preevent- and event-related symp-
toms, functioning, and use of health care services.

Patients were randomized to the CC intervention or the
usual care (UC) control condition immediately after comple-
tion of the surgical ward assessment. Randomization was strati-
fied according to PTSD symptom levels (PCL score, �45 vs
�45), depressive symptom levels (CES-D score, �16 vs �16),
and results of alcohol and stimulant admission toxicology (posi-
tive vs negative).

INTERVENTION

The CC intervention combined case management and psycho-
pharmacological and psychotherapeutic treatments. The inter-
vention team included a full-time master’s level case manager,
the trauma support specialist (TSS) (R.D.), and part-time psy-
chiatrist (D.Z.) and psychologist (A.W.) interventionists who
delivered the medication and CBT components. The interven-
tion procedure has been manualized, and the component mod-
ules have been published.51-53

The intervention was designed as a stepped-care proce-
dure. For the first 6 months after injury, all CC patients re-
ceived continuous case management delivered by the TSS. The
TSS was the frontline provider in the treatment of the injured
CC patient and provided readily accessible, continuous trauma
support in the weeks and months after the injury.

The TSS began treatment with each injured CC patient at
the bedside in the surgical ward. Prior investigation suggested
that case management facilitated engagement in mental health
intervention among ethnically diverse low-income patients.54

In previous studies, injured trauma survivors demonstrated mul-
tiple posttraumatic concerns (eg, physical health, work, and
finance) that extended beyond PTSD and alcohol-related symp-
toms.55,56 Thus, to engage injured patients, the TSS elicited,
tracked, and targeted for improvement each injured patient’s
unique constellation of posttraumatic concerns.

The TSS coordinated care across surgical inpatient, pri-
mary care outpatient, specialty mental health, and community
service settings. With the other members of the intervention
team, the TSS developed a comprehensive postinjury care plan
that simultaneously addressed the medical and psychosocial
complications of the injury and coordinated linkages to pri-
mary care and community services. In these activities, the TSS
interfaced with patients and their families, surgical and pri-
mary care providers, staff at community agencies, and outside
mental health care professionals. The case management pager
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was covered by members of the intervention team 24 hours a
day, 7 days a week, to provide care that was responsive to the
spontaneous questions and needs of injured patients.57 These
combined trauma support activities established a therapeutic
alliance that facilitated the delivery of evidence-based inter-
ventions for alcohol abuse and PTSD.

All patients with positive alcohol toxicology test results
on admission, or who at any point during the trial demon-
strated postinjury alcohol abuse that could be considered haz-
ardous and risked injury recurrence, received the evidence-
based MI intervention.26,52,58 The TSS was trained by the
team’s expert MI consultant (C.D.) to deliver MI targeting
alcohol abuse in trauma wards.59 The MI intervention con-
sisted of an initial surgical ward session followed by as-needed
booster sessions. The surgical ward session lasted approxi-
mately 30 minutes, and the follow-up booster sessions had
variable lengths ranging from 10 to 60 minutes. The interven-
tion components included feedback about inpatient blood
alcohol toxicology test results, exploration of the pros and
cons of alcohol consumption, discussion of the importance of
change, clarification of specific goals for alcohol use, and
negotiation of action plans to bring about change. Any patient
who requested MI booster sessions received them; patients
who had exacerbations of alcohol use were also offered
booster sessions.

Patients who demonstrated high levels of immediate
posttraumatic distress (eg, severe anxiety, pain, and/or insom-
nia) received early psychiatric evaluations.53 Because immedi-
ate posttraumatic distress can spontaneously resolve in the
weeks and months after injury, only patients with sustained
high levels of early distress were offered evidence-based PTSD
pharmacological interventions (eg, selective serotonin reup-
take inhibitors) in the first 3 months after the event. Sustained
high levels of distress were operationalized as (1) objectively
observed high levels of distress such as extreme emotional
reactions (eg, fear, rage, and dissociation) that lasted at least
24 hours and were so severe as to limit verbal interchanges
and/or (2) sustained subjective distress lasting days that
prompted repetitive patient requests for more intensive treat-
ment. Based on these criteria, 4 (7%) of the 59 CC patients
received PTSD pharmacological intervention before the
3-month postinjury time point.

Three months after the injury, each CC patient was ad-
ministered the Structured Clinical Interview for DSM-IV PTSD
module by the case manager.60 All patients who received a PTSD
diagnosis at this assessment were given their preference of CBT,
pharmacotherapy, or combined treatment. Evidence-based PTSD
treatments were delivered by the team’s expert psychotherapy
and pharmacotherapy consultants. The CBT intervention in-
cluded psychoeducation, muscle relaxation, cognitive restruc-
turing, and graded exposure.13,51 The psychopharmacological
intervention consisted of an initial psychiatric evaluation and
medication targeting PTSD.61,62

When care for PTSD was stepped up at the 3-month postin-
jury point, the TSS provided education about the diagnosis and
facilitated the entry of patients into evidence-based treat-
ments. During the evidence-based PTSD intervention, the TSS
had the key role of performing brief assessments of adherence
to medication therapy and symptom relapse, outside sched-
uled psychotherapy or medication sessions.

The stepped-care procedure included relapse prevention
and community integration components. From 6 to 12 months
after the injury, all patients who remained symptomatic with
PTSD and/or demonstrated evidence of alcohol abuse/
dependence or alcohol consumption behaviors that risked in-
jury recurrence received combinations of ongoing trauma
support and evidence-based MI and PTSD treatments. In this
phase of the protocol, the TSS remained in contact with the

patient and periodically reassessed symptoms, function, and
rehabilitation.

The collaborative team members maintained detailed logs
documenting the nature and duration of all intervention ac-
tivities.56 The collaborative team held weekly meetings to re-
view cases and protocol procedures.

USUAL CARE

Patients assigned to the control condition received care as usual.
Previous investigations have documented that injured trauma
survivors typically receive care from a heterogeneous group of
clinicians including surgical practitioners, emergency depart-
ment caregivers, and primary care providers.63 Acute posttrau-
matic distress is infrequently detected and treated in the sur-
gical inpatient setting,64 and less than 15% of injured trauma
survivors report receiving specialty mental health and/or sub-
stance-related care during the year after injury.52,63 In this in-
vestigation all patients received a list of community referrals
immediately after their surgical ward assessment; 21% of UC
controls (11 of the 53 with self-report health service utiliza-
tion data) endorsed 1 or more visits with mental health spe-
cialty providers (ie, at the doctoral level) during the course of
the year after injury.

INTERVIEWS AND MEASURES

The principal investigator, a consultation liaison psychiatrist
(D.Z.), oversaw the training procedure for the surgical ward
and telephone follow-up interviews. A research associate made
morning rounds with the principal investigator during an ini-
tial 1-month pilot phase and then for the following 3 months
of active protocol recruitment. During this period all recruit-
ment, consent, and interview procedures were observed and
critiqued by the principal investigator. Training of research as-
sociates for structured clinical assessments and telephone in-
terviews included the use of practice interviews and manuals.
These interviews were monitored for reliability by the princi-
pal investigator and senior coinvestigators.

Posttraumatic Stress Disorder

Symptoms consistent with a diagnosis of PTSD were assessed
with the PCL, a 17-item self-report questionnaire that elicits
graded responses (range, 1-5) for the intrusive, avoidant, and
arousal PTSD symptom clusters.46 A series of investigations have
demonstrated the reliability and validity of the PCL across
trauma-exposed populations.46,48,65-68

Responses are recorded on a scale from “not at all” (grade
1) through “moderately” (grade 3) to “extremely” (grade 5).
Symptoms consistent with the DSM-IV diagnosis were deter-
mined by adherence to the recommended algorithm that con-
siders a score of 3 or greater a symptom and follows the diag-
nostic rules requiring at least 1 intrusive symptom, 3 avoidant
symptoms, and 2 arousal symptoms.46,69 Symptoms of PTSD were
assessed in reference to the index injury (eg, “How bothered
have you been by repeated, disturbing memories, thoughts, or
images of the event in which you were injured?”). We used the
PCL to screen for symptoms in the surgical ward and to reas-
sess for PTSD at the 1-, 3-, 6-, and 12-month telephone fol-
low-up interviews.

Alcohol and Substance Use

The DSM-IV diagnoses of alcohol abuse and dependence were
assessed with the CIDI Alcohol module.70 The CIDI, a struc-
tured diagnostic interview developed by the World Health Or-
ganization and the US Alcohol, Drug Abuse, and Mental Health

(REPRINTED) ARCH GEN PSYCHIATRY/ VOL 61, MAY 2004 WWW.ARCHGENPSYCHIATRY.COM
500

©2004 American Medical Association. All rights reserved.
Downloaded From: https://jamanetwork.com/ on 08/25/2022



Administration, has established reliability and validity for the
DSM diagnoses of alcohol abuse/dependence.70 The CIDI al-
cohol abuse/dependence modules were administered at base-
line in the surgical ward and again 6 and 12 months after the
injury. The baseline CIDI assessed alcohol consumption be-
haviors during the 12 months before the injury, whereas the
6- and 12-month telephone follow-up CIDI evaluations as-
sessed each preceding 6-month period.

Alcohol and stimulant (amphetamine and cocaine) in-
toxication at the time of admission to the hospital was as-
sessed with toxicology screens. Because opiates and benzodi-
azapines are frequently administered to trauma patients, only
stimulant results were included as positive results of drug
screens.

Injury Severity and Medical Comorbidities

We determined injury severity from the medical record Inter-
national Classification of Disease, Ninth Version, Clinical Modi-
fication (ICD-9-CM)71 codes using the Abbreviated Injury Scale
and Injury Severity Score.72 Comorbid chronic medical condi-
tions were also derived from ICD-9-CM diagnostic codes. Eleven
conditions, including diabetes, hypertension, chronic liver and
renal diseases, carcinomas, ischemic heart disease, degenera-
tive nervous conditions, stroke, epilepsy, obesity, and coagu-
lation defects were included.73

STATISTICAL ANALYSES

To assess the representativeness of the study sample, we first
compared the characteristics of patients included in the inves-
tigation with the characteristics of all injured patients admit-
ted to Harborview during the study period who met study eli-
gibility criteria. We also compared baseline data for patients
in the CC and UC conditions.

We used mixed-effects random-coefficient regression
models with the intent-to-treat sample to determine whether
patients in the 2 groups manifested different patterns of PTSD
and alcohol symptom change over time. Longitudinal data
collected prospectively from injured trauma survivors is char-
acterized by correlated intraindividual observations, missing
data, and dropouts.4 Mixed-effects random-coefficient regres-
sion methods were selected because of their superior ability to
model longitudinal data with these characteristics.74 The pro-
cedure uses maximum likelihood estimates to evaluate treat-
ment group, time, and treatment group� time interaction ef-
fects. Baseline symptom status, age, sex, medical comorbidity,
and injury severity were used as covariates in all these regres-
sion procedures.

When significant interaction or main effects were de-
tected by the random-coefficient regressions, post hoc logistic
regressions for each follow-up assessment point were per-
formed. On the basis of these logistic regressions, we calcu-
lated the average rates of PTSD and alcohol abuse/dependence
at each assessment point for the CC and UC groups adjusted
for the covariates. These adjusted average proportions are
presented in our figures. To interpret any significant statisti-
cal interactions of treatment with time, we used logistic re-
gressions to calculate adjusted probabilities of PTSD and alco-
hol abuse/dependence for each patient at each assessment.
Next, changes in the adjusted probabilities from baseline to
the 6- and 12-month assessments were calculated along with
their 95% confidence intervals (CIs). Finally, we used 2-tailed
unpaired t tests to examine the differential rates of change in
the adjusted probabilities across time for the treatment
groups. Significant differences in the CC and UC groups
would indicate differences in the rates of change in adjusted
probabilities over time.

RESULTS

PATIENT CHARACTERISTICS

A total of 2610 surgical inpatients underwent screening
for the investigation during the 10-month study
(Figure 1). Injured trauma survivors recruited into the
investigation did not significantly differ from all pa-
tients admitted to Harborview surgical services during
the study period with regard to injury type (intentional
injury, 21% vs 19%; �2

1=0.18; P=.67), Injury Severity Score
(mean, 10.8 [SD, 6.6] vs 10.8 [SD, 9.4]; t2157=0.01; P=.99),
sex (percentage female, 33% vs 27%; �2

1=1.2; P=.27), or
alcohol toxicology test status (percentage with positive
results, 28% vs 28%; �2

2=1.88; P=.39). On average, study
patients were younger (mean age, 38.7 years [SD, 14.8

Screening for Study 
Participation (N = 2610)

Eligible for Study Participation 
(n = 1176)

Approached in Surgical Ward  
(n = 344)

Consent Attempted (n = 180)

Consented for Study 
Participation (n = 152)

Randomized (n = 121)

Excluded (n = 1434)
Injury Too Severe (n = 172)
Residence >50 Miles (n = 941)
Age <18 y (n = 280)
Self-inflicted Injury/Psychosis 

(n = 41)

Never Approached (n = 832)
Not Selected (n = 657)
Discharged Before Approach 

(n = 175)

Excluded After Approach (n = 164)
Monolingual (Non-English) (n = 37)
Cognitive Impairment (n = 30)
Discharged Before Consent (n = 97)

Excluded (Refused Consent) (n = 28)

Ineligible for Study (n = 31)
Not Symptomatic (n = 24)
Incarcerated/Violent (n = 6)
Acutely Suicidal (n = 1)

Assigned to Intervention (n = 60) Assigned to Control (n = 61)

Dropout Before 
Intervention  
Initiation (n = 1)

1-Month Follow-up
Complete Interviews (n = 106 

[88%])
Lost to Follow-up (n = 14 [12%])

3-Month Follow-up
Complete Interviews (n = 103 [86%])
Lost to Follow-up (n = 17 [14%])

6-Month Follow-up
Complete Interviews (n = 103 [86%])
Lost to Follow-up (n = 17 [13%])
Dropout (n = 1 [1%])

12-Month Follow-up
Complete Interviews (n = 99 [83%])
Lost to Follow-up (n = 21 [18%])
Dropout (n = 1 [1%])

Figure 1. Patient flow through the clinical trial. Percentages have been
rounded and may not total 100.
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years] vs 41.7 years [SD, 18.2 years]; t2509=0.01; P=.07)
and significantly less likely to have 1 or more chronic
medical conditions (14% vs 26%; �2

1=6.9; P=.01) when
compared with the population of trauma center
patients.

Injured patients included in the investigation
(n=120) were heterogeneous with regard to demo-
graphic and clinical characteristics (Table 1). Sixty-six
percent of patients were white; 12%, African American;
10%, Hispanic; 8%, Native American; and 5%, Asian.
Thirty-six percent of patients had individual incomes less
than $15000 per year; 34%, from $15000 to $40000 per
year; and 30%, greater than $40000 per year. Eleven per-
cent of patients reported not having a permanent home
or living situation. Less than 10% of patients had posi-
tive findings for stimulants on admission, and the num-
ber of patients with stimulant-positive results was not sig-
nificantly different across the 2 groups. Twelve (48%) of
the 25 patients who met DSM-IV symptomatic criteria
for PTSD in the surgical ward had comorbid alcohol abuse/
dependence. Although the proportions of CC and UC pa-
tients with positive alcohol admission toxicologic find-
ings were similar, stratification based on this crude screen
failed to evenly distribute patients with regard to alco-
hol abuse/dependence (Table 1).

PARTICIPATION IN
THE COLLABORATIVE INTERVENTION

The stepped-care procedure involved gradually decreas-
ing case manager time intensity during the weeks and
months after the injury and gradually increasing time com-
mitments from doctoral-level practitioners. The case man-
ager began each intervention with a bedside visit, and dur-
ing the course of the year spent an average of 10.7 hours
(SD, 9.8 hours; median, 7.6 hours; range, 1-56 hours)
with each CC patient. On average, the case manager spent
4.3 hours (SD, 2.9 hours) with each patient in the first
month after the injury, 3.1 hours (SD, 3.65 hours) per
patient from months 1 through 3, 2.0 hours (SD, 3.4
hours) per patient from months 4 to 6, and 1.3 hours (SD,
3.2 hours) per patient during months 7 to 12 after in-
jury. Thirty (51%) of 59 CC patients received the brief
MI intervention targeting alcohol abuse, and more than
half of these patients received 1 or more MI booster ses-
sions during the year.

At the 3-month assessment with the Structured Clini-
cal Interview for DSM-IV, 12 (24%) of 50 CC patients
received a diagnosis of PTSD. Evidence-based pharma-
cotherapy and psychotherapy were offered to these pa-
tients. Almost all of the intervention time (38.9 [95.8%]

Table 1. Baseline Demographic, Injury, and Clinical Characteristics of Patients Randomized
to the Collaborative Care Intervention vs Usual Care

Variable

Patient Groups

Test
Statistic

P
Value

CC Intervention
(n = 59)

UC (Control)
(n = 61)

Demographics
Age, mean (SD), y 37.1 (13.2) 44.4 (16.3) t118 = 1.24 .22
Female, % 32.2 32.8 �2

1 = 0.00 �.99
Education �high school, % 59.3 50.8 �2

1 = 0.57 .45
Income �$15 000/y, % 72.9 70.5 �2

1 = 0.01 .93
Nonwhite, % 32.2 36.1 �2

1 = 0.06 .80
Married, % 27.1 34.4 �2

1 = 0.45 .50
Injury

Intentional type, % 22.0 18.0 �2
1 = 0.10 .75

ISS score mean (SD) 9.9 (6.8) 10.5 (7.0) t118 = 0.48 .63
Clinical characteristics

No. of previous traumas (CIDI), % �2
4 = 6.76 .15

0 16.9 9.8
1 23.7 9.8
2 15.3 19.7
3 13.6 21.3
�4 30.5 39.3

PCL score, mean (SD) 36.2 (12.2) 33.1 (10.0) t118 = 1.51 .13
CES-D score, mean (SD) 26.5 (9.4) 24.8 (8.1) t118 = 1.07 .29
PCS score, mean (SD) 53.1 (8.4) 52.6 (8.6) t118=−0.33 .75
Admission blood alcohol toxicologic test result, % �2

2 = 1.48 .48
Positive 25.4 31.1
Negative 66.1 55.7
Not tested 8.5 13.1

Baseline CIDI alcohol abuse and/or dependence finding, % positive 39 21 �2
1 = 3.66 .06

�1 Medical condition, % 13.6 13.1 �2
1 = 0.00 �.99

Inpatient length of stay, mean (SD), d 6.2 (7.0) 6.2 (4.9) t118 = 0.39* .70
Days on surgical ward before study enrollment, mean (SD) 2.8 (1.9) 3.0 (2.2) t115 = 0.16* .87

Abbreviations: CC, collaborative care intervention; CES-D, Center for Epidemiological Studies Depression Scale47; CIDI, Composite International Diagnostic Interview50;
ISS, Injury Severity Score; PCL, PTSD [posttraumatic stress disorder] Checklist Civilian Version46; PCS, Medical Outcomes Short-Form Health Survey 12-Item Physical
Components Summary75; UC, usual care.

*The t tests for length-of-stay variables are logarithm transformed.
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of 40.6 total hours) of the expert doctoral-level thera-
pist was spent delivering a course of CBT (range, 5-12
sessions) to 5 CC patients from 3 to 12 months after
injury.

In total, the psychiatrist participated in the evalua-
tion and/or treatment of 38 (64%) of the 59 CC patients
(average time per patient, 2.7 hours; SD, 3.4 hours; me-
dian, 0.67 hours; range, 0.1-14.5 hours). The psychia-
trist participated in an average of 0.60 visits of 30 to 60
minutes’ duration in the first 3 months (SD, 1.00; range,
0-5), and 1.0 visits from months 3 to 12 (SD, 2.1; range,
0-8). With regard to patient-related telephone calls, in
the first 3 months the psychiatrist averaged 1.0 tele-
phone contacts per patient (SD, 1.9; range, 0-9 calls), and
from 3 to 12 months, 1.4 telephone contacts (SD, 2.3;
range, 0-9). In the first 3 months immediately after the
injury, the psychiatrist evaluated 22 (37%) of 59 CC pa-
tients for high levels of immediate posttraumatic dis-
tress, pain, insomnia, or other injury-related complica-
tions. Also, for 4 (7%) of 59 patients, no in-person
evaluation was performed; however, the psychiatrist par-
ticipated in care coordination/referral activities with sur-
gical and primary care providers. Twenty (34%) of the
59 CC patients were offered PTSD pharmacotherapy; 10
(50%) of these 20 patients accepted and maintained their
medication regimes.

INTERVENTION OUTCOMES

The random regression procedure showed a significant
treatment group� time interaction effect for PTSD
(Table 2). The intervention effect coincided with the

initiation of evidence-based medication and psycho-
therapy interventions at 3 months (Figure 2). The sig-
nificant treatment group� time interaction was due to
treatment group differences in the adjusted rates of
change in PTSD for the CC and UC groups. At 6
months, the CC and UC groups had trend level differ-
ences in rates of change from baseline (t118=1.83;
P=.07). The CC group had on average a 5.5% increase
in the rate of PTSD (95% CI, 0.1%-10.8%), whereas the
UC group had on average twice the rate of increase in
the first 6 months (12.0%; 95% CI, 7.3%-16.7%). How-
ever, at 12 months, the differences in rates of PTSD
from baseline were statistically different (t118=2.40;
P=.02), with the CC group showing no change in the
rate of PTSD (a decrease of 0.07%; 95% CI,−4.2% to
4.3%) and the UC group showing on average a 6% in-
crease in the rate of PTSD during the year (95% CI,
3.1%-9.3%).

A significant treatment group� time interaction
effect was observed for CIDI-diagnosed alcohol abuse/
dependence (Table 2). The intervention appears to
have maintained reductions of alcohol consumption
beyond 6 months (Figure 3). The significant treat-
ment group� time interaction was due to treatment
group differences in the adjusted rates of change in
alcohol abuse/dependence for the CC and UC groups.
At 6 months, the CC and UC groups had significantly
different rates of change from baseline (t118= 3.37;
P = .001). The CC group had on average a 20.4%
decrease in the rate of alcohol abuse/dependence (95%
CI, −14.3% to −26.5%), whereas the UC group had on
average only a 7% decrease (95% CI, −2.8% to
−12.2%). At 12 months, the differences in rates of
alcohol abuse/dependence were also statistically differ-
ent (t118=11.53; P�.001), with the CC group showing
on average a decrease in the rate of alcohol abuse/
dependence of 24.2% during the year (95% CI, −19.9%
to −28.6%) and the UC group showing on average
a 12.9% increase in the rate of alcohol abuse/
dependence during the year (95% CI, 8.2%-17.7%).

Table 2. Random-Coefficient Regression Results
for PTSD and Alcohol Abuse/Dependence

Variable Estimate (SE)*
P

Value

PTSD†
Time 0.30 (0.20) .13
Injury Severity Score −0.09 (0.06) .14
Age −0.05 (0.04) .21
Female 1.63 (0.91) .07
Chronic illness 1.43 (1.21) .23
Baseline alcohol consumption 2.05 (0.91) .02
Baseline PTSD 3.38 (1.00) .001
Treatment group 1.72 (1.01) .09
Treatment group � time −0.67 (0.27) .01

Alcohol Abuse/Dependence‡
Time 1.85 (0.79) .02
Injury Severity Score −0.08 (0.05) .09
Age −0.05 (0.03) .14
Female −0.74 (0.69) .28
Chronic illness 1.91 (0.88) .03
Baseline alcohol consumption 2.30 (0.85) .007
Treatment group 2.01 (1.79) .26
Treatment group � time −2.12 (1.07) .048

Abbreviation: PTSD, posttraumatic stress disorder.
*Estimates are unstandardized.
†Posttraumatic stress disorder was assessed with the PTSD Checklist

Civilian Version46 1, 3, 6, and 12 months after injury.
‡Alcohol abuse dependence was assessed with the Composite

International Diagnostic Interview50 6 and 12 months after injury.
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Figure 2. Percentage of patients who met DSM-IV symptomatic criteria for
posttraumatic stress disorder (PTSD) during the year after injury. Symptoms
consistent with a diagnosis of PTSD were assessed with the PTSD Checklist
Civilian Version.46 Percentages are adjusted for injury severity, sex, age,
chronic illness, baseline PTSD, and baseline alcohol abuse/dependence.
Baseline PTSD was assessed in the surgical ward (n=120). Follow-up rates
were 88% at 1 month, 86% at 3 months, 86% at 6 months, and 83% at 12
months.
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COMMENT

This investigation establishes the feasibility of deliver-
ing a multifaceted CC intervention to acutely injured
trauma survivors. We successfully recruited, intervened
with, and followed up a representative sample of in-
jured trauma survivors, some of whom had alcohol abuse/
dependence and acute posttraumatic distress. Early case
management intervention successfully engaged acutely
traumatized patients, a population that in the past has
demonstrated a reluctance to participate in ongoing men-
tal health interventions.76-78 The CC intervention dif-
fered from previous trials of debriefing in that early case
management activities established an ongoing relation-
ship with patients, who were later offered evidence-
based treatment.

The investigation demonstrated that a stepped CC
delivery model effectively reduces alcohol abuse/
dependence during the year after injury. At 6 and 12
months after the injury, clinically and statistically sig-
nificant reductions in alcohol use were apparent for pa-
tients who received the CC intervention.

For PTSD, CC patients demonstrated essentially no
change in symptoms during the course of the year,
whereas UC patients manifested a significant worsening
of symptoms. Early evaluation and supportive interven-
tion was not associated with reductions in PTSD for pa-
tients in the CC condition. Prevention of the develop-
ment of PTSD in CC patients relative to UC patients
coincided with the initiation of evidence-based PTSD
medication and CBT treatments 3 months after injury.

There are a number of possible explanations for the
CC intervention’s relatively small PTSD treatment effect.
The investigation was limited by an initial screening pro-
cedure that recruited some patients with minimal PTSD
symptoms. Also, previous investigations of injured trauma
survivors hospitalized at level I trauma centers in the
United States suggest that this patient population expe-
riences multiple recurrent traumatic life events, includ-
ing a substantial burden of traumatic injuries requiring

hospitalization, some of which follow an index injury ad-
mission.4,9,26,79-81 Our investigation is limited in that we
did not specifically assess PTSD in relation to these mul-
tiple prior and subsequent traumatic life events. It may
be that the CC intervention buffers CC patients from the
full symptomatic impact of recurrent traumatic life events,
relative to UC patients. These preliminary observations
will require more refined study in future investigations.

There are other important considerations in inter-
preting the results of this investigation. The design of this
study builds on a series of effectiveness trials for depres-
sive and anxiety disorders delivered in real-world treat-
ment settings.37-42,82 The trade-offs relevant to the effec-
tiveness approach apply to the current investigation.83

Because this was a multifaceted intervention, it did not
yield information regarding which components of the
treatment are efficacious. For instance, although PTSD
prevention was temporally associated with the initia-
tion of evidence-based treatments, we cannot rule out the
possibility that continuing trauma support activities also
contributed to the prevention of PTSD. Finally, as is typi-
cal of many effectiveness trials, we relied on symptom
screens and lay interviews rather than clinician-
administered diagnostic assessments.

CONCLUSIONS

This investigation contributes to a developing literature
regarding early intervention for posttraumatic distress in
acutely traumatized patients. A stepped CC intervention
furthers the delivery of high-quality posttraumatic care by
tailoring treatment needs to the individual trauma survi-
vor while delivering evidence-based mental health inter-
ventions.57 Collaborative care is a multifaceted disease man-
agement strategy into which future psychotherapeutic and
pharmacological advances for the treatment of PTSD can
be incorporated.84,85 Future larger-scale CC trials should
assess functional outcome improvements and the cost-
effectiveness of the intervention.86

The September 11, 2001, attack on American civil-
ians provides an additional impetus for the ongoing de-
velopment of multifaceted acute care mental health screen-
ing and intervention procedures. Injured trauma survivors
triaged through acute care in the immediate aftermath
of a mass attack represent a high-risk subgroup of pa-
tients who are rapidly transported to central points of con-
tact within the health care system.87 Commentaries that
have followed the September 11 attack suggest that the
health care system in the United States should be better
prepared for mass civilian trauma.27,88 Future investiga-
tions that refine routine acute care evaluation and treat-
ment procedures have the potential to improve the qual-
ity of mental health care for Americans injured in the wake
of individual and mass trauma.
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Figure 3. Percentage of patients who met DSM-IV criteria for alcohol
abuse/dependence during the year after injury. Alcohol abuse/dependence
was assessed with the Composite International Diagnostic Interview.50

Percentages are adjusted for injury severity, sex, age, chronic illness, and
baseline alcohol abuse/dependence (ie, abuse or dependence in the year
before the injury). Preinjury assessment occurred during surgical ward
interview (n=120). Follow-up rates were 86% at 6 months and 83% at
12 months.
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