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Abstract
Objectives—The current study evaluated if the effectiveness of brief alcohol intervention in
reducing 6- and 12-month risk of injuries in a large level 1 urban trauma center varies based on trauma
patients’ ethnicity.

Methods—Eligible White, Hispanic and Black trauma patients ≥ 18 years old were randomized to
brief alcohol intervention, or treatment as usual. The intervention, implemented by trained health
educators, was a “non-confrontational, patient centered conversation” focused on patients’ drinking
pattern with the purpose of encouraging them to change risky drinking. Study outcomes were patient-
reported 6 and 12 month incidence of all-type injuries, alcohol-related injuries and serious injuries
(i.e. injuries requiring emergency department visit or hospital admission).

Results—A total of 1,493 trauma patients (668 Whites, 537 Hispanics, 288 Blacks) participated in
this study. After one year of follow-up, we were not able to detect any important association between
brief intervention and the risk of all-type injuries, alcohol-related injuries or, serious injuries among
study participants. In addition, the association between brief intervention and the outcomes of interest
was not modified by patients’ ethnicity.

Conclusions—Our study, congruent with some recent publications, implies that there are some
patient- and provider-related impediments that could restrict the effectiveness of brief intervention
programs in trauma centers, regardless of patient ethnicity. Unless those impediments are identified
and eliminated, assuming that brief intervention will be an effective strategy for controlling future
alcohol-related injuries among trauma patients and should be provided under any circumstances,
might not be reasonable.

INTRODUCTION
Numerous strategies have been proposed to control the undesirable consequences of alcohol
over-consumption. One of the proposed strategies is motivational interviewing and related
practices such as brief intervention 1, 2. Motivational interviewing is a client-based, semi-
directive intervention that attempts to increase patients’ awareness of their problematic
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behaviors, the undesirable consequences of those behaviors, and the potential benefits that
patients might experience if they change their behavior. Several studies have presented
compelling evidence to support the effectiveness of MI and BI in reducing alcohol intake in
primary care clinics, hospitals, and clinical research settings2-7. Injury requiring emergency
care or hospital admission is an emotionally salient event that may constitute a unique
opportunity to use brief intervention and motivate patients to change their drinking
behavior8, 9. However, in comparison to other medical settings, patients in emergency
departments and trauma centers are in acute need for medical care in an environment that might
not be the best for interaction between a brief intervention provider and patient. As a result of
this difficulty in implementing brief intervention in such environments, only a few randomized
clinical trials have addressed the issue.

In addition, studies have demonstrated that alcohol consumption pattern varies substantially
based on ethnicity 10, 11, which can explain why certain subgroups of the population are at
higher risk for the detrimental consequences of alcohol12-19. For example, young Hispanic
males are at highest risk for drunk driver death, while alcohol-related intentional injuries are
more common in young Black males17. Unfortunately, none of the previous studies have
evaluated the potential influence of ethnicity on the association between BI and alcohol-related
injuries.

The current randomized clinical trial is the first study that has evaluated the effectiveness of
BI in reducing 6- and 12-month risk of all-type injuries, alcohol-related injuries, and serious
injuries (i.e., injuries that required emergency department visits or hospital admissions) among
White, Hispanic, and Black trauma patients aged 18 years and older hospitalized in a large
level 1 urban trauma center.

METHODS
Study Design

This randomized clinical trial was conducted after approval of the relevant institutional review
boards (IRBs).

Setting and Selection of Participants
Between May 2003 and May 2005, 9,448 trauma activations were seen in the trauma center.
Figure 1 depicts the flow chart of the patients. As presented, only 67% of the patients were
eligible to be included in the study. Patients were considered ineligible for the following
reasons: 1) they were less than 18 years of age, 2) they spoke neither English nor Spanish, 3)
they had no identifiable residence, 4) they were under arrest or in police custody at the time of
admission or during their hospital stay, 5) they were judged by the trauma care or research staff
to be actively suicidal or psychotic, 6) they were victims of sexual assault, or 7) they had a
medical condition that precluded a face-to-face interview. Patients who were intoxicated at the
time of their injury or presented with a Glasgow Coma Scale (GCS) < 14 were monitored by
research staff for inclusion in the study. Patients with a GCS < 14 that did not resolve prior to
discharge were not eligible for screening or enrollment. In order to evaluate if a person was
sober enough to be screened, clinicians evaluated the patient's orientation to person, place and
time.

Of the 6,380 eligible patients, 90% were screened by the research team based on the following
four criteria: a) positive blood alcohol content at ED, b) self-reported drinking within 6 hours
prior to injury, c) positive on one or more items of the CAGE questionnaire that occurred in
the past year 20, and d) drinking pattern beyond the National Institute on Alcohol Abuse and
Alcoholism standards 21 (≥ 5 drinks per occasion for men and ≥ 4 drinks per occasion for
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women). Patients who screened positive for a potential alcohol-related injury using the above
criteria were eligible for inclusion in the randomized clinical trial.

Sixty-three percent of the screened positive patients provided written informed consent and
were compensated for their participation in the study. Patients were interviewed within 24
hours of enrollment by three bilingual trained health educators. Interviews took place between
May 2003 and May 2005 with a total of 1,493 trauma patients. Interviews lasted 40 minutes
on average and were conducted in the ED (20%) or in the trauma unit (80%) with the use of a
structured interview by trained clinicians.

Training and Supervision
Clinicians were master's level students or degreed and were certified in brief intervention
following the successful completion of training. This training took 5 full days and was
administered by a certified trainer from the Motivational Interviewing Network of Trainers.
The first 3 days focused on general principles of motivational interviewing. The other 2 days
focused on the application of motivational interviewing principles in the trauma care setting.
Training consisted of a mix of didactic lectures, video examples and role play. Clinicians read
the first eleven chapters of the Second Edition of Motivational Interviewing:, “Preparing
People for Change” by Miller and Rollnick 1, and watched the training videos with the Study
Supervisor. Successful completion of the certification process required submission of three
audio taped interventions with clients. If a patient refused to be audio taped the following
patient was audio taped. Clinicians were required to submit an audio tape at least once per
month.

Data collection
Data collected covered demographic characteristics, risk perception, history of risky behaviors,
history of alcohol- and non-alcohol-related injuries, alcohol consumption, and physical, social,
and legal problems associated with alcohol use, including indicators of alcohol abuse and
dependence.

Sampling was limited to patients who identified themselves as Black, White, or Hispanic.
Randomization was conducted within each ethnic group. As a result, the final sample of patients
randomized to brief intervention or assessment consisted of 668 Whites (45%), 537 Hispanics
(36%), and 288 (19%) Blacks. While screening rates did not vary by ethnicity (Whites=91%,
Blacks=89% and Hispanics=89%), participation rates did vary by ethnicity with 66% of
Whites, 75% of Blacks and 56% of Hispanics agreeing to participate in the study and
subsequently being randomized.

Patients were randomized to receive either an assessment-only or an assessment-with-BI using
a permuted block (block size 6) design to ensure approximately equal distribution of patients
according to their ethnicity. Treatment assignment was generated offsite and was provided to
study clinicians in sealed opaque envelopes. Study clinicians were blinded to patient
randomization prior to completion of the baseline assessment.

Brief intervention with injured patients has been described elsewhere 22, 23. The intervention,
implemented by bilingual trained health educators, was a “non-confrontational, patient
centered conversation” focused on patients’ drinking pattern with the purpose of encouraging
them to change risky drinking 22, 23. In the assessment-only group, patients completed a
questionnaire that generally took 30 to 40 minutes to complete. Following assessments, patients
were referred to a drug and alcohol counselor and other appropriate hospital services. This was
consistent with general practice for treating patients with alcohol problems at the level 1 trauma
center where the clinical trial was conducted. Patients who qualified for the study and consented
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to participate were interviewed at the beginning of the study, and followed-up at 6 and 12
months via phone interviews. Patients were reimbursed for their participation in the study at
the base line ($25) and at 6 and 12 month follow up ($50). Figure 1 demonstrates the proportion
of patients who were not interviewed at 6 and at 12 months, and the plausible reasons for
withdrawal from the study.

The following information was obtained from the patients at baseline. Socio-demographic
characteristics included age, gender, ethnicity, acculturation, education, and employment
status. Ethnicity was obtained by three pre-determined survey questions: “Are you Spanish,
Hispanic, or Latino/a?” (yes/no); “What is your race?” (White, Black or African American,
Asian, Native Hawaiian or other Pacific Islander American Indian or Alaskan native, some
other origin, mixed or more than one race). If respondents indicated more than one race, they
were then asked about the race group that described them best. For the purpose of this study,
race was limited to White or Black and classified as non-Hispanic White, non-Hispanic Black
and Hispanic. Alcohol and drug variables included alcohol abuse or dependence, drug use or
dependence, frequency of drinking, typical number of standard drinks consumed, maximum
amount consumed in last year, frequency of binge drinking, readiness to change, impulsivity,
risk perception, engagement in injury-related risk behaviors and history of prior injury. At 6
and 12 months, study participants were asked about their drinking pattern, drug use, type and
mechanism of injury, the underlying cause of injury, and role of alcohol in the injury during
the past 6 months.

Outcome Measures
Injury outcomes were the dependent variables in all analyses. Patients were asked about their
all-type injuries, alcohol-related injuries (i.e., injuries that happened while the patient was
under the influence of alcohol), and injuries that required emergency department or hospital
visits during the past 6 months. We treated each injury outcome as a binary variable. Therefore,
the number of the injuries was not taken into consideration.

Data Analysis
We adopted two approaches in order to evaluate the association between brief intervention and
each of the three injury outcomes in multivariable analysis. In approach 1, we compared the
risk of injuries at 6 months relative to the risk of injury at the beginning of the study. We
repeated the same approach to compare the risk of injuries between month 12 and month 6.
This approach allowed us to evaluate if the association between BI and the three injury
outcomes was influenced by the time since intervention. Since all-type injury was found to be
a common outcome in our study (with more than 10% prevalence 24, 25) we used a log-binomial
model to calculate the risk ratio (RR) rather than using logistic regression model and calculating
odds ratio 24-26. Studies have shown that the estimated odds ratios based on logistic regression
models could result in biased estimates in cohort or clinical trials with common outcomes
24-26.

We tested the significance of interaction between ethnicity and brief intervention on injury
outcomes.

We adjusted our estimates for the following potential confounding variables: age, gender,
education status (less than high school, some high school education, more than high school),
employment status (employed for wages, unemployed), frequency of binge drinking during
the past year, drinking volume per week, maximum number of drinks during the past month,
injury intention (intentional vs. unintentional), mechanism and severity of injury. The selection
of covariates for multivariate analysis was based on a priori hypothesis.

Roudsari et al. Page 4

Ann Emerg Med. Author manuscript; available in PMC 2010 August 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



In approach 2, we evaluated the 12-month influence of BI on the risk of all-type, alcohol-related
and emergency department-required injuries, using the Generalized Estimating Equation
method 27, which allowed us to evaluate the marginal influence 28 of the intervention on the
outcomes, taking into consideration the longitudinal design of the study. Similar to log-
binomial model, we adjusted our estimates for the same potential confounding variables and
added the interaction terms between intervention and ethnicity to evaluate if the associations
between brief intervention and the three injury outcomes were influenced by patients’ ethnicity.
We used Stata (Stata SE 10.0, StataCorp, College Station, TX) for all analyses.

RESULTS
A total of 1,493 patients were randomized to intervention or control group. Table 1 summarizes
the demographic, injury-related, and drinking-related characteristics of the patients in the
intervention and control group for Whites, Hispanics and Blacks.

In all, 113 of the 736 intervention were taped and coded using the Motivational Interviewing
Skill Code v1.0. The mean of the Global Therapist Rating (M=5.8, SE=.08), Reflection to
Question Ratio (M=1.6, SE=.13), percent Open Questions (M=.55, SE=..02), percent Complex
Reflections (M=.41, SE=..02) and percent MI Consistent (M=.97, SE=1.3) behaviors counts
were determined from the MISC ratings. With the exception of the percent of complex
reflections in which some audio tapes were below threshold proficiency (>40%), the means
and 95% CI indicated that therapist behaviors were at or above the threshold or expert
proficiency levels.

The reported frequency of at least one all-type, alcohol-related or emergency department-
required injury at 6- and 12-month follow-up for intervention and control groups is reflected
in Table 2. Except during the second 6 months where Blacks receiving brief intervention
reported more all-type injuries than the control group, the observed differences between the
intervention and the control group were not statistically significant for injury outcomes.

Table 3 reflects the results of log-binomial analysis that evaluated the association between the
three injury-related outcomes and brief intervention adjusted for age, gender, number of
drinking binges drinking in the past month, mean number of drinks per drinking day, maximum
number of drinks in the past month, and alcohol dependency status. Other variables did not
change the results materially and were excluded from the model: education status (less than
high school, some high school education, more than high school), marital status employment
status (employed for wages, unemployed), intention of injury (intentional vs. unintentional),
mechanism of injury, severity of injury. As presented, we were not able to detect any
statistically significant association between the intervention and injury outcomes at 6- and 12-
months, if in reality such associations exist. In addition, the associations between BI and injury
outcomes were not influenced by ethnicity of the trauma patients.

The Generalized Estimating Equation analyses resulted in the same conclusions (Table 4). In
other words, the intervention was not found to be associated with reduction in the risk of all-
type injuries, alcohol-related injuries or emergency department-required injuries for any one
of the ethnic groups. The beta coefficients for interactions terms were also not statistically
significant.

In order to evaluate the potential influence of loss to follow up on the results of the study, we
conducted two sensitivity analyses, using two scenarios. Under the first one, we assumed that
all of the missing individuals experienced at least one injury, one alcohol-related injury or one
ED-required injury. Adopting the same analytical approach mentioned above, we were not able
to detect any significant association between BI and injury recidivism and ethnicity did not
have a modification effect (results not presented). Under the second scenario, we assumed that
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none of the missing individuals experienced an injury. The results of the study did not change
materially and the conclusion remained the same. Since there was no evidence that the
intervention was associated with missing status within each ethnic group, we did not expand
the sensitivity analyses to scenarios to consider different proportions of patients in intervention
and control group experiencing injury events.

LIMITATIONS
First, similar to any other BI clinical trial, the study population was comprised of a group of
risky drinkers who volunteered to participate in the study. As a result, the results may be
applicable to these type of drinkers only. Second, assessment of the outcome (i.e. injury) was
based on self-reported data, while some other studies have used medical and legal records for
outcome ascertainment 29. Third, it is possible that a longer follow-up interval might be
necessary to demonstrate reduced injuries as a result of the interventions. However, in spite of
these limitations, our study was the first that had enough power to detect ethnicity-specific
effect of brief alcohol intervention in emergency departments.

DISCUSSION
We did not find a clinically important or statistically significant association between brief
intervention and injury recidivism after 12 months of follow-up, regardless of the ethnicity of
the patients. Few studies have evaluated the effectiveness of brief intervention in the emergency
department setting and those that have produced inconsistent results.

Monti et al. evaluated the efficacy of an emergency department-based brief intervention
program among adolescents and demonstrated that the intervention was effective in reducing
alcohol-related problems, including injuries 30. In Spirito's study, teenagers 13 to 17 years old
were randomized to brief intervention or standard care. These authors found that the
intervention significantly reduced alcohol consumption and risk of future injuries31. Gentilello
targeted adult trauma patients (≥ 18 years old) in a large urban level 1 trauma center and found
that brief intervention compared to standard care was associated with substantial reduction in
injury recidivism during three years of follow up29. However, such significant associations
between brief intervention and alcohol-related injuries have not been reported in some more
recent studies. Longabaugh et al. found that brief intervention with a booster session of brief
intervention was effective in preventing future alcohol-related injuries during 12 months of
follow up, while brief intervention alone (without the booster intervention) was not32. Daeppen
and colleagues screened 5,136 trauma patients in the emergency department of a large
university hospital in Switzerland33. Approximately 29% of the patients were considered risky
drinkers based on the National Institute on Alcohol Abuse and Alcoholism standards34. After
randomizing 1,489 risky drinkers to brief intervention and control treatment, reduction in
drinking consumption and the incidence of all-type and alcohol-related injuries was similar
after 12 months of follow up33. In the most recently published randomized clinical trial,
D'Onofrio randomized 494 hazardous/harmful drinkers to BI which lasted 10−15 minutes or
discharge instructions for hazardous and harmful drinking35. After 12 months of follow up,
both groups demonstrated substantial decrease in alcohol consumption and ED visits, but the
difference between the groups was not statistically significant 35.

In order to summarize the results of the published literature, Havard and colleagues reviewed
studies published between January 1996 and July 2007 to evaluate the efficacy of emergency
department-based brief intervention programs in decreasing alcohol consumption and injury
recidivism among trauma patients36. They found only 11 randomized clinical trials with robust
methodology to include in their meta-analysis 36 (D'Onofrio's study was not included in this
meta analysis). The type of intervention varied from providing a handout comprised of general
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advice with personalized feedback to one-on-one counseling lasting more than an hour36.
While almost all trials have considered drinking behaviors as one of the main outcomes of
interest, only a few studies have focused on injury recidivism 29-33, 37. The authors concluded
that “meta-analyses revealed that interventions did not significantly reduce subsequent alcohol
consumption, but were associated with approximately half the odds of experiencing an alcohol-
related injury”36.

While this conclusion could be valid, to us, the most important part of Havard's study was
highlighting some of the methodological challenges that exist in the design and conduction of
emergency department-based BI studies. These methodological challenges complicate the
comparison of the results from the different studies. Therefore, interpretation of the results of
the meta-analyses studies based on very heterogeneous studies could be difficult. Some of those
challenges also affected our study.

First and foremost, it is difficult, if not impossible, to have a control group that does not receive
any intervention or screening. In our study, both groups took part in an extensive assessment
of drinking and other injury related risk behaviors. Assessment took approximately 30 to 40
minutes and was sequenced in a way that may have approximated a brief motivational
intervention. Some researchers have suggested that simply asking a control group about their
drinking behavior could increase awareness and affect their drinking behavior 5, 38. Daeppen
and colleagues evaluated this hypothesis by including a control group that was not assessed at
the baseline33. However, they were not able to show any “assessment effect” 33. Second, there
is no standardized protocol for implementing brief intervention in the emergency departments.
For example, in Blow's study, researchers considered different formats of tailored message
booklets and brief advice as interventions39. Third, different studies have used different
interventionists for screening and providing the intervention. For example, D'Onofrio used
physicians and physician assistants for this purpose. Although there are training courses for
alcohol screening and brief intervention counseling, not all these courses are the same and not
all studies train interventionists through these courses. As mentioned before, interventionists
in our study went through strict training programs. In addition, experienced BI researchers
monitored their performance. Therefore, we strongly believe that our lack of ability to find
significant intervention effect was not the result of differences in implementation of the study
between the intervention and control groups. Fourth, studies select different study populations.
For example, D'Onofrio excluded alcohol dependents from their study 35. However, alcohol
dependents were included in our study and our results were adjusted for alcohol dependence
status.

In conclusion, while studies have presented convincing evidence to support the effectiveness
of BI in reducing alcohol intake in primary care clinics 2-7, emergency department-based BI
programs have resulted in inconsistent conclusions 36. Our study revealed no association
between lack of effectiveness and patient ethnicity. Additional evaluations of factors that may
limit the effectiveness of BI in emergency departments are warranted before emergency
department-based BI can be advocated as a general approach for reducing alcohol use and
alcohol-related injury.
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Figure 1.
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Table 2
The reported incidence of all-type, alcohol-related, and ED-required injuries by
intervention and control groups, for Whites, Hispanics and Blacks1

Control n (%) Intervention n (%) Total n (%)

Whites

All-type injury, 1st 6 months 67 (25) 57 (23) 124 (24)

All-type alcohol-related injury, 1st 6 months 17 (6) 24 (10) 41 (8)

All-type ED required injury, 1st 6 months 10 (4) 14 (6) 24 (5)

All-type injury, 2nd 6 months 50 (16) 56 (19) 106 (18)

All-type alcohol-related injury, 2nd 6 months 12 (4) 16 (6) 28 (5)

All-type ED required injury, 2nd 6 months 14 (5) 9 (3) 23 (4)

Hispanics

All-type injury, 1st 6 months 25 (15) 36 (14) 61 (19)

All-type alcohol-related injury, 1st 6 months 9 (5) 9 (6) 18 (6)

All-type ED required injury, 1st 6 months 6 (4) 9 (6) 15 (5)

All-type injury, 2nd 6 months 24 (10) 27 (12) 51 (11)

All-type alcohol-related injury, 2nd 6 months 8 (3) 5 (2) 13 (3)

All-type ED required injury, 2nd 6 months 6 (2) 11 (5) 17 (4)

Blacks

All-type injury, 1st 6 months 18 (20) 22 (20) 40 (20)

All-type alcohol-related injury, 1st 6 months 4 (4) 11 (10) 15 (8)

All-type ED required injury, 1st 6 months 3 (3) 5 (5) 8 (4)

All-type injury, 2nd 6 months * 14 (11) 28 (22) 42 (16)

All-type alcohol-related injury, 2nd 6 months 6 (5) 5 (4) 11 (4)

All-type ED required injury, 2nd 6 months 4 (3) 5 (4) 9 (3)

1
Not adjusted for any covariate
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Table 3
Log-binomial analysis comparing the risk of having at least one injury, one alcohol-related injury, or one ED-required
injury for the intervention group relative to the control group1,2

White Hispanic Black

Injury Type RR (95% CI) RR (95% CI) RR (95% CI)

  1st 6 months

All-type 0.96 (0.70−1.32) 1.57 (0.99−2.48) 0.89 (0.49−1.59)

Alcohol-related 1.62 (0.89−2.96) 1.03 (0.42−2.54) 2.07 (0.67−6.37)

ED required 1.46 (0.65−3.26) 1.81 (0.62−5.25) 1.58 (0.39−6.39)

  2nd 6 months

All-type 1.18 (0.83−1.68) 1.26 (0.74−2.17) 1.92 (1.05−3.53)

Alcohol-related 1.42 (0.68−2.97) 0.71 (0.23−2.21) 1.00 (0.32−3.17)

ED required 0.72 (0.31−1.63) 2.06 (0.75−5.62) 1.11 (0.28−4.33)

1
Adjusted for age, gender, number of binge drinking during the past month, mean number of drinks per drinking day, maximum number of drinks during

the past month and alcohol dependency status

2
Adjustment for education, marital and employment status, injury intention, mechanism of injury and severity of injury did not change the results materially
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Table 4
GEE analysis, comparing the relative risk (RR) of having at least one injury, one alcohol-related injury or one ED-
required injury, for the intervention group relative to the corresponding risks for the controls1, 2 during 12 months of
follow up

White Hispanic Black

Injury Type RR (95% CI) RR (95% CI) RR (95% CI)

All-type 1.07 (0.75−1.53) 1.49 (0.90−2.46) 1.56 (0.84−2.88)

Alcohol-related 1.53 (0.84−2.78) 1.25 (0.49−3.16) 2.08 (0.75−5.74)

ED required 1.05 (0.54−2.07) 2.16 (0.87−5.35) 1.17 (0.36−3.84)

1
Adjusted for age, gender, number of binge drinking during the past month, mean volume of drinking per week, maximum number of drinks during the

past month and alcohol dependency status

2
Adjustment for education, marital and employment status, type and severity of injury did not change the results materially
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