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Alcohol-related trauma reinjury prevention with hospital-based
screening in adult populations: An Eastern Association for the

Surgery of Trauma evidence-based systematic review

Lisa M. Kodadek, MD, Jennifer J. Freeman, MD, Devesh Tiwary, MD, Mack Dillon Drake, DO,
M. Elizabeth Schroeder, MD, Linda Dultz, MD, MPH, Cassandra White, MD, Hiba Abdel Aziz, MD,
Marie Crandall, MD, MPH, John J. Como, MD, MPH, and Rishi Rattan, MD, Nashville, Tennessee

BACKGROUND: Unaddressed alcohol use among injured patients may result in recurrent injury or death. Many trauma centers incorporate alcohol
screening, brief intervention, and referral to treatment for injured patients with alcohol use disorders, but systematic reviews eval-
uating the impact of these interventions are lacking.

METHODS: An evidence-based systematic review was performed to answer the following population, intervention, comparator, outcomes
question: Among adult patients presenting for acute injury, should emergency department, trauma center, or hospital-based alcohol
screening with brief intervention and/or referral to treatment be instituted compared with usual care to prevent or decrease reinjury,
hospital readmission, alcohol-related offenses, and/or alcohol consumption? A librarian-initiated query of PubMed, MEDLINE,
and the Cochrane Library was performed. The Grading of Recommendations Assessment, Development and Evaluation method-
ology was used to assess the quality of the evidence and create recommendations. The study was registered with PROSPERO (reg-
istration number CRD42019122333).

RESULTS: Eleven studies met criteria for inclusion, with a total of 1,897 patients who underwent hospital-based alcohol screening, brief in-
tervention, and/or referral to treatment for appropriate patients. Therewas a relative paucity of data, and studies varied considerably
in terms of design, interventions, and outcomes of interest. Overall evidence was assessed as low quality, but a large effect size of
intervention was present.

CONCLUSION: In adult trauma patients, we conditionally recommend emergency department, trauma center, or hospital-based alcohol screening
with brief intervention and referral to treatment for appropriate patients in order to reduce alcohol-related reinjury. (J Trauma Acute
Care Surg. 2020;88: 106–112. Copyright © 2019 Wolters Kluwer Health, Inc. All rights reserved.)

LEVEL OF EVIDENCE: Systematic review, Level III.
KEYWORDS: Injury prevention; trauma; alcohol screening; SBIRT; guideline; evidence-based medicine.

N early 28 million patients with nonfatal injuries are seen an-
nually in emergency departments (EDs) and trauma centers

across the United States (US).1 Injured patients are at high risk
for recurrent injury and pose a significant financial burden on

the healthcare system, which spends US $80 billion per year
for acute care of injured patients.1,2 Alcohol continues to be a
major risk factor for traumatic injuries. Almost 50% of patients
seen in Level I trauma centers screen positive for hazardous al-
cohol use, defined as alcohol use which puts them at risk for fu-
ture alcohol-related problems.3 Current literature suggests that
alcohol use contributes to 41% of trauma reinjury cases.4 This
public health burden has led organizations such as The American
College of Surgeons Committee on Trauma to recommend that
all trauma centers incorporate alcohol screening, brief intervention,
and referral to treatment (SBIRT) as part of trauma care.4 Since
2006, the Committee on Trauma has required all trauma centers
to have a mechanism to identify patients with hazardous alcohol
use; Level I and II centers must provide an intervention by trained
staff.5 This strategy aims to reach a population beyond those
with a diagnosis of alcohol dependence; for every one adult in
the US who is dependent on alcohol, more than six other adults
who are not dependent on alcohol are still at risk of injuring
themselves or others from hazardous alcohol use behaviors.6–8

The SBIRT begins with screening patients to identify
whether a patient's use of alcohol places them and others at risk
and therefore warrants a brief intervention. A number of different
screening tools are available including Alcohol Use Disorders
Identification Test (AUDIT), Michigan Alcoholism Screening
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Test, and the CAGE questionnaire which is named as an acronym
for its four questions about alcohol-related behaviors and feelings
(Cut down, Annoyed, Guilty, Eye opener).8,9 The presence of in-
toxication at the time of presentation to the hospital may be mea-
sured objectively by the weight of alcohol present by blood
volume (BAC). Brief intervention for patients who screen posi-
tive for hazardous alcohol use may be performed by anyone capa-
ble of showing respect and concern for the patient, such as a
physician, nurse, or any other staff member; relatively little train-
ing is required and may be accomplished with online materials.
This intervention typically includes feedback about a patient's
hazardous alcohol use as well as a discussion to understand the
patient's perspective and encourage behavior change.

While recommendations for SBIRT have been in place for
well over a decade, no evidence-based guidelines for routine
clinical practice exist.5 The Eastern Association for the Surgery
of Trauma Guidelines Committee Injury Prevention Task Force
conducted a systematic review of the literature to assess the im-
pact of SBIRT programs as compared with usual trauma care in
terms of preventing or reducing reinjury, readmission, alcohol-
related offenses, and alcohol consumption.

OBJECTIVES

The objective of this systematic review was to evaluate
the preventive efficacy of SBIRT in adult patients treated for
injury in the ED, trauma center, or hospital setting. We utilized
the Grading of Recommendations Assessment, Development
and Evaluation (GRADE) methodology, which has been previ-
ously validated.10–12 The GRADE approach utilizes a priori
creation of questions in the Population, Intervention, Compara-
tor, Outcome (PICO) format. A modified Delphi approach was
used to revise the PICO question. Critical outcomes of interest
were related to recurrent injury and included incidence of rein-
jury and hospital readmission. Important outcomes of interest
were behavior-related including alcohol-related offenses and al-
cohol consumption. Given the complex multitude of transna-
tional variables pertaining to hazardous alcohol use including
legislation, social and cultural aspects of alcohol consumption,
and attribution of injury to behavior, this review's objective was
restricted to the US.13 No funding was obtained for this work.
This study was registered with the International Prospective
Register of Systematic Reviews (PROSPERO registration num-
ber CRD42019122333).

PICO QUESTION

• Population: adult trauma patients
• Intervention: any ED, trauma center, or hospital-based alco-
hol screening with brief intervention and/or referral to treat-
ment (SBIRT) for appropriate patients

• Comparator: usual trauma care
• Outcomes: reinjury, hospital readmission, alcohol-related of-
fenses, alcohol consumption

Among adult patients presenting for acute injury, should
ED, trauma center, or hospital-based SBIRT be instituted
compared with usual care to prevent or decrease reinjury, hos-
pital readmission, alcohol-related offenses, and/or alcohol
consumption? (PICO 1)

PATIENTS AND METHODS

Inclusion Criteria for This Review
Study Types

Studies for review included randomized controlled trials
(RCTs), prospective and retrospective observational studies,
and case-control studies. Case reports and reviews containing
no original data or analyses, editorials, letters, and opinion arti-
cles were excluded. Studies were limited to those written in En-
glish and conducted in the US. No limitations were placed on
year of publication.

Participant Types
All relevant studies of adult trauma patients were eligi-

ble inclusive of race, ethnicity, sex, and other demographic
characteristics.

Intervention Types
All studies evaluating the impact of SBIRT in an ED,

trauma center, or hospital setting were included.

Outcome Measure Types
All studies were included if outcomes of interest included

reinjury, hospital readmission, alcohol-related offenses, and/or
alcohol consumption.

REVIEW METHODS

Search Strategy
A research librarian aided our systematic search of

PubMed, MEDLINE, and the Cochrane Library. After prelimi-
nary queries, we chose to apply the following Medical Subject
Headings (MeSH) terms: alcoholic intoxication/blood, blood al-
cohol content, alcoholism/diagnosis, trauma centers, adult, and
humans, along with the following title and abstract terms: blood
alcohol concentration, CAGE questionnaire, SBIRT, trauma recid-
ivism, injury/injuries, readmission, recidivism/recidivist, recurrent/
recurrences, screening, and intervention. Figure 1 contains
the string used for the initial search. This systematic search
was completed in October 2018. In addition to the electronic
search, manual review of bibliographies of articles was led by
the lead author (L.M.K.). Four additional studies were identi-
fied for inclusion in November 2018 after manual review. In
total, 148 abstracts, published between 1986 and 2017, were
identified for review.

Study Selection
Each of the 148 titles and abstracts was screened by

the lead author (L.M.K.) in addition to a second independent
reviewer (D.T., M.D., J.F.) using the aforementioned inclu-
sion criteria. Any disagreement was adjudicated by a third
GRADE-trained researcher (R.R.) with experience perform-
ing systematic reviews. Following title and abstract screen,
14 studies were selected for possible inclusion and full text
review. The lead author (L.M.K.) reviewed each full text in
addition to a second independent reviewer (D.T., J.F.) A third
researcher (R.R.) adjudicated any discrepancies. Three studies
were excluded at this stage because, upon further review, they
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were not conducted in trauma patients in the correct setting, or
there was no SBIRT intervention. Eleven studies were included
in the evidence-based review.3,14–23 Figure 2 demonstrates the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) flow diagram outlining the study selection
process.

Data Extraction and Management
All articles, GRADE resources, and instructions were

electronically available to all members of the writing team. Each
individual reviewer independently assessed the quality of the
data gathered through the comprehensive search. Independent
interpretations of the data were then shared through group email
and conference calls. No major reviewer discrepancies in data
interpretation and extraction occurred.

Methodological Quality Assessment
We used the validated GRADE methodology protocol for

this study.10–12 The PICO question was predetermined, and each
reviewer independently evaluated the data in aggregate with re-
spect to the quality of the evidence to answer the PICO question.
Each individual reviewer graded each article for effect size, risk
of bias, inconsistency, indirectness, precision, and publication
bias. These independent assessments were then shared with the
entire group in an anonymous fashion. Overall recommenda-
tions were based on the aggregate quality of the evidence as

voted on by the entire group. The GRADE methodology sug-
gests that quality of evidence determine the strength of rec-
ommendations; strong recommendations are phrased as “we
recommend” and weak recommendations are phrased as “we
conditionally recommend.”

RESULTS

Eleven studies were included which provided a total of
3,119 patients comprised of 1,897 patients who received SBIRT
and 1,222 patients who received usual trauma care.3,14–23 After
applying validated GRADE methods, the quality of evidence
proved too weak to warrant a separate assessment of efficacy
for each outcome. There was a relative paucity of data, and stud-
ies varied considerably in terms of design, interventions, and
outcomes of interest. A qualitative synthesis was performed,
but a quantitative meta-analysis was not completed secondary
to the heterogeneity of outcomes among the included studies.
Overall, the evidence was assessed as low quality, but a large ef-
fect size of intervention was present.

All 11 studies included in our synthesis were published in
English and were representative of all major geographic areas in
the US.With the exception of one study which was completed at
two Level I trauma centers, all were single center studies.17 Ten
of the studies were completed at Level I trauma centers and one
study was completed at a Level II trauma community hospital.23

Figure 1. Search string with MeSH terms.

Figure 2. PRISMA flow diagram.
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Of the 11 studies, five were RCTs and six were observational
studies: one retrospective cohort, one prospective cohort, and
four nonrandomized studies. Measured outcomes and frequency
of measurement in the identified articles were as follows: alco-
hol consumption (7), alcohol-related offenses (3), and reinjury/
hospital or ED readmission for new injury (3). One study in-
cluded alcohol abuse/dependence by Diagnostic and Statistical
Manual ofMental Disorders (DSM-IV) criteria as an outcome.14

One study included the proportion of patients who underwent al-
cohol screening as an outcome following introduction of a
screening protocol.23

Seven studies included alcohol consumption as an out-
come: two found a statistically significant decrease in alcohol
consumption following brief intervention as compared with
usual care, one found lower alcohol consumption following brief
intervention comparedwith usual care but results were not statis-
tically significant, and two found lower alcohol consumption in
both the control and intervention groups.3,17–22 Two studies
found decreased alcohol consumption in the intervention group,
but did not include a control group.18,19 Three studies reported
rates of reinjury or ED/hospital readmission for new injury: all
reported lower rates of reinjury for patients receiving brief inter-
vention, but results were only statistically significant in one of
the three studies.3,15,21 Three studies reported rates of alcohol-
related offenses: one study found a significant reduction in arrest

for driving under the influence of alcohol (DUI) after brief inter-
vention; the remaining two found fewer alcohol-related offenses af-
ter intervention but results did not meet statistical significance or
had no control group for comparison.3,16,18 Overall, the evidence
was assessed as low quality, but a large effect size of intervention
was present. Table 1 provides a summary of the salient findings, ef-
fect size, and limitations of each study included in the analysis.

Several studies demonstrated statistically significant evi-
dence to support SBIRT for trauma patients to prevent alcohol-
related offenses and alcohol consumption. Gentilello published
the largest trial to date among trauma patients admitted to a
Level I trauma center.3 Of 2,524 patients screened in a 2-year pe-
riod, 46% screened positive for hazardous alcohol use and were
randomized to either brief intervention or usual care. At
12-month follow up, patients who received brief intervention
had a statistically significant decrease in alcohol consumption
compared to the usual care cohort (21.8 versus 6.7 drinks/
week reduction; p = 0.03). Schermer performed a prospective
RCT including 126 patients injured by motor vehicle collision
with a primary outcome measure of DUI arrest.16 Among pa-
tients receiving usual care, 21.9%had aDUI arrest within 3 years
of discharge versus 11.3% in the brief intervention group. By
multivariate analysis, brief interventionwas the strongest protec-
tive factor against DUI arrest (odds ratio, 0.32; 95% confidence
interval [CI], 0.11–0.96). Moore conducted a study among adult

TABLE 1. Summary of Evidence for Preventive Efficacy of Alcohol Screening, Brief Intervention, and Referral to Treatment for Injured
Patients With Alcohol Use Disorders Seen in the ED, Trauma Center, or Hospital Setting

Study Design
Quality

of Evidence Outcome(s) Study Overview, Effect Size, Limitations

Gentilello et al., 19993 RCT Moderate Alcohol consumption,
reinjury, alcohol-related
offense

SBIRT versus usual care resulted in statistically significant decrease
in alcohol consumption. SBIRT associated with decrease in rate of
reinjury and alcohol-related offense, but not statistically significant.

Zatzick et al., 200414 RCT Moderate Alcohol abuse (DSM-IV) SBIRT versus usual care resulted in significant decrease in alcohol
abuse/dependence by DSM-IV criteria at 12 months but there was no
difference at 6 months, raising question about clinical benefit.

Mello et al., 200515 Retrospective
cohort

Low Reinjury SBIRT versus usual care resulted in statistically significantly fewer
self-reported injuries at 12-month follow up, but clinical significance
uncertain due to overlapping CIs and recall bias.

Schermer et al., 200616 RCT Moderate Alcohol-related offense SBIRT versus usual care resulted in statistically significantly fewer
DUI arrests within 3 years after injury, but selection bias present.

Sommers et al., 200617 RCT Low Alcohol consumption SBIRT versus usual care resulted in decreased alcohol consumption in
both groups, but no difference between groups. Study limited by selection
and attrition bias.

Soderstrom et al., 200718 Nonrandomized
study

Moderate Alcohol consumption,
alcohol-related offense

Decreased alcohol consumption and related consequences in both
intervention groups, but no control group used.

Walton et al., 200819 RCT Moderate Alcohol consumption Decreased alcohol consumption in intervention groups, but no
control group used.

Field and Caetano,
201020

Nonrandomized
study

Low Alcohol consumption SBIRT versus usual care decreased alcohol consumption in both groups,
but there was no statistically significant difference unless ethnic
matching between patient and SBIRT provider was achieved.

Désy et al., 201021 Nonrandomized
study

Low Alcohol consumption,
reinjury

SBIRT versus usual care decreased alcohol consumption and decreased
repeat visits for injury, but results not statistically significant with
protocol adherence concerns and limited follow-up.

Moore et al., 201422 Nonrandomized
study

Low Alcohol consumption SBIRT versus usual care resulted in significantly lower AUDIT scores
from baseline, but limited by small size, recall bias, and nonnormal
data distribution.

Eyer et al., 201723 Prospective cohort Very Low Proportion of patients
screened for hazardous
alcohol use

Implementation of SBIRTwith protocol increased rate of screening
and intervention, but no control group used and sample bias present.
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patients diagnosed with mild traumatic brain injury.22 All partic-
ipants in the intervention group underwent a battery of tests such
as AUDIT and other non–alcohol-related questionnaires. Pa-
tients in the intervention group had a significantly lower score
on AUDIT at 3 months consistent with reduced hazardous alco-
hol use (5.2 vs. 9.6 at baseline; p = 0.01) compared with the
usual care group.

No studies overtly demonstrated harm or worse outcomes
associated with SBIRT for adult trauma patients. However,
many studies demonstrated equivocal results that limit our abil-
ity to understand the preventive efficacy of SBIRTas it relates to
reinjury, hospital readmission, and alcohol consumption/related
offenses. Zatzick enrolled and randomly assigned trauma pa-
tients to usual care or an intervention including motivational in-
terviews.14 At 12 months after the injury, statistically significant
reductions in alcohol abuse were apparent for patients receiving
the intervention versus usual care using DSM-IV criteria; how-
ever, at 6 months, no difference was noted, which raises question
about the clinical benefit of this intervention. Mello performed a
studywhich randomized trauma patients to standard care or brief
ED intervention with or without follow up.15 Patients who were
in a motor vehicle crash group and received brief ED interven-
tion plus follow up had statistically significantly fewer recurrent
injuries in comparison to motor vehicle crash patients receiving
standard care, however, the CIs overlapped to such an extent that
the clinical significance of these results is uncertain (0.35; 95%
CI, 0–1.97 vs. 1.14; 95% CI, 0–2.56).

Several studies demonstrated similar findings in both in-
tervention and control cohorts, which suggest that factors other
than brief intervention, for example, the injury itself or hospital-
ization, may contribute to behavior change following injury.
Sommers tested the effectiveness of hospital-based brief inter-
vention strategies to reduce alcohol consumption and alcohol-
related offenses following alcohol-related vehicular injury.17

All participants had decreased alcohol consumption and de-
creased alcohol-related offenses compared with baseline at
1 year after injury. The presence of selection bias (61% refusal
rate), attrition bias, and a small sample size limited the quality
of these findings. Studies by Soderstrom, Walton, and Eyer
lacked a control group, which limits the clinical relevance of
the results since the trauma event itself may have caused the
change in at-risk behavior.18,19,23 Of interest, among patients
that attributed their injury to their alcohol use, those that re-
ceived brief intervention had lower consumption of alcohol at
12-month follow up which suggests that assessment of patient's
perceptions of their alcohol use may play an important role in
determining predictive success of brief interventions.19 Désy
et al.21 demonstrated no statistically significant difference in
rates of reinjury among patients assigned to brief intervention
versus usual care. Field showed both treatment as usual or brief
intervention resulted in overall decrease in alcohol consumption,
but an ethnicmatch between the patient and SBIRT provider was

associated with a statistically significant decrease in alcohol
consumption compared with a nonmatch. This study was limited
by poor follow-up but demonstrated that culturally tailored inter-
ventions in the patient's native language may enhance treatment
outcomes.20

RECOMMENDATIONS

Among adult patients presenting for acute injury, should
ED, trauma center, or hospital-based alcohol screening with brief
intervention and/or referral to treatment be instituted compared
with usual care to prevent or decrease reinjury, hospital readmis-
sion, alcohol-related offenses, and/or alcohol consumption?
(PICO 1) Recommendation: In adult trauma patients, we condi-
tionally recommend ED, trauma center, or hospital-based alco-
hol screening with brief intervention and referral to treatment
for appropriate patients in order to reduce alcohol-related rein-
jury (Fig. 3). This recommendation is based on an overall as-
sessment of the evidence, which was considered low quality,
but recognizes a large effect size of intervention.

DISCUSSION

The purpose of this evidence-based review was to assess
the quality of literature and make recommendations regarding
the preventive efficacy of ED, trauma center, or hospital-based
alcohol screening with brief intervention and/or referral to treat-
ment for adult trauma patients. By applying validated GRADE
methodology, the quality of evidence proved tooweak towarrant
assessment of efficacy for each separate outcome. Furthermore,
a quantitative analysis could not be performed as the studies
included were too heterogenous in terms of design, outcomes,
and intervention. However, even with overall low-quality
data, a large effect size of intervention was present. Thus,
we make a conditional recommendation for ED, trauma center,
or hospital-based alcohol screening with brief intervention and
referral to treatment for appropriate adult trauma patients. This
recommendation is bound by several limitations of the current
evidence-based review including bias associated with use of al-
cohol consumption as a proxy outcome, lack of cost efficacy
data, and lack of patient and healthcare provider perceptions
concerning feasibility and acceptability.

Alcohol consumption was the most frequently reported
outcome and recurrent injury/readmission for new injury was
the least frequently reported outcome in the studies included in
this review. Injury prevention research often uses proxy out-
comes because the most severe consequences of injury—
fatalities and injuries producing disability—are less frequent
and more difficult to measure than other less important out-
comes.24 Alcohol consumption is a proxy outcome which is
more frequent and easily measured than alcohol-related fatalities
and injury, but is a less desirable outcome of interest as it relates

Figure 3. Summary of evidence-based review.
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to injury prevention. Furthermore, alcohol consumption as an
injury prevention self-reported outcome is subject to recall bias
as well as the Hawthorne effect. Some participants may have in-
accurately reported their alcohol consumption if they were aware
that this was the study subject of interest and others truly may
have changed their alcohol consumption behavior because they
were part of a study where this behavior was being measured
and reported.

Using These Guidelines in Clinical Practice
In clinical practice, introduction of an SBIRT program re-

quires resources, support from patients, providers, and leader-
ship, as well as training. Resources must be invested to
perform alcohol screening and brief interventions in real time
at a busy trauma center. Prior work has demonstrated the feasi-
bility of organizing an SBIRT programwith a relatively small in-
vestment including the efforts of one part-time employee.25,26

Alcohol screening and brief intervention programs should be
implemented in a manner that is both feasible and acceptable
to patients and healthcare providers. Most patients (94%) feel
that a member of the trauma team should speak with them about
alcohol use if they are hospitalized in a trauma unit.26 Most sur-
geons (88%) support alcohol screening for injured patients and
brief interventions (72%) for those identified as having hazard-
ous alcohol use.25 Providers may be concerned about the impli-
cations of SBIRT on possible reimbursement for services. A
survey of 383 trauma surgeon members of the American Asso-
ciation for the Surgery of Trauma and theWestern TraumaAsso-
ciation reported that 27% of surgeons perceive alcohol screening
to be a threat to reimbursement.27 At least 38 of the 50 states
have statutes in place which may allow insurance carriers to
deny payment for medical bills associated with injuries
sustained while intoxicated or under the influence of illegal sub-
stances.28 Trauma centers may find that screening with patient-
reported questionnaires such as AUDIT or CAGE may mitigate
reimbursement concerns associatedwithmeasuring BAC at time
of admission. The Centers for Medicaid and Medicare Services,
however, has recognized the merit of intervention programs and
created a specific billing code to enable reimbursement.29 One
barrier to implementation may be the lack of training for sur-
geons concerning the various alcohol screening tools available.
However, trauma surgeons can be taught the cognitive skills
needed to screen patients for hazardous alcohol use and provide
brief interventions.30 Multidisciplinary partnership may also be
an effective strategy since social workers, addiction medicine
specialists, and other staff may also be prepared to offer brief in-
tervention and treatment resources.

Future Directions
Hazardous alcohol use is common among patients pre-

senting for acute care after injury. Further research efforts are
needed to understand the most efficacious methods for preven-
tion of recurrent alcohol-related injury. Furthermore, efforts
must also focus on primary prevention strategies for patients
with hazardous drinking behaviors. No cost-efficacy analyses
were included in the studies reviewed and this represents a sig-
nificant limitation. Implementation of an SBIRT program re-
quires not only support from providers and patients, but also
training, staff, and infrastructure. The cost of implementation

is unknown nor is the impact on reimbursements fully recog-
nized. Future research should focus on the cost-benefit of
SBIRT in terms of prevention of trauma reinjury.

CONCLUSION

Alcohol use among injured patients may result in recur-
rent injury or death. In adult trauma patients, we conditionally
recommend ED, trauma center, or hospital-based alcohol screen-
ing with brief intervention and referral to treatment for appropri-
ate patients in order to reduce alcohol-related reinjury. However,
further research is needed to understand the impact and preven-
tive efficacy of SBIRT, as well as resource allocation, feasibility,
and acceptability of this injury prevention strategy.
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