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Abstract: Trauma is the leading cause of death for Americans aged 1 to 45. Over a third of
all fatal motor vehicle collisions and nearly eighty percent of completed suicides involve
alcohol. Alcohol can be both a cause of traumatic injury as well as a confounding factor in
the diagnosis and treatment of the injured patient. Fortunately, brief interventions after
alcohol-related traumatic events have been shown to decrease both trauma recidivism and
long-term alcohol use. This review will address the epidemiology of alcohol-related trauma,
the influence of alcohol on mortality and other outcomes, and the role of prevention in
alcohol-related trauma, within the confines of the clinical setting.
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1. Introduction

It has been well established that alcohol use increases the risk of a traumatic event, as well as
overall poor health outcomes. An international study [1] concluded that alcohol contributes to 3.8% of
all global deaths and 4.6% of all global disability-adjusted life years (DALYSs). Alcohol is involved
in 37% of all fatal motor vehicle collisions (MVCs) [2]. Further, risk of a MVC shows a dose-response
with blood alcohol concentration (BAC), from five-fold at 80 mg/dl to 25-fold at 150 mg/dl [3].
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Alcohol also plays a significant role in the 3.7 million non-fatal falls, 3.6 million non-fatal transport
collisions (either motorized, bicycle, or pedestrian), and 60,000 non-fatal firearm injuries that occur
annually in American adults 18-65 [4]. For example, alcohol use increases the risk of falling three to
four times among young and middle-aged adults, according to a meta-analysis by Kool and
colleagues [5]. According to the Institute for Research, Education, and Training in Addictions,
over 20,000 (7.6 million per year) people enter emergency departments every day for alcohol-related
injuries and illnesses [6].

2. Epidemiology

Heavy alcohol use was associated with nearly double the risk of violent injury among trauma
patients presenting to an urban trauma center [7], and a Swiss study by Kuendig and colleagues [8]
showed that nearly half of all emergency department (ED) patients who sustained non-fatal injuries
report alcohol use prior to admission. This was consistent with all types of injuries and even low levels
of alcohol consumption. Repeated studies confirm the very high prevalence of either acute or chronic
alcohol use among trauma patients [9,10]. There is a very high unmet need for alcohol rehabilitation
among these patients. Among a population of orofacial trauma victims who report any recent use of
alcohol or drugs, 58% met criteria for alcohol abuse, although only a very small percentage report even
receiving alcohol treatment. Penetrating trauma and male gender were two risk factors significantly
associated with likelihood of testing positive for alcohol or illicit drugs at time of admission [11].

Patterns of alcohol use and abuse often begin early in life. A parental history of alcoholism is a very
strong risk factor for problem drinking in offspring [12]. A survey conducted among over 43,000
members of the general American adult population queried participants about alcohol abuse and
traumatic events. 34,653 were re-interviewed three years later. Results showed that the earlier the
respondents reported drinking, the higher likelihood that they unintentionally injured themselves or
someone else while drinking. More than a third of these events occurred in young adults (under
age 25), despite this population only comprising 7% of those sampled [13]. Early interventions aimed
at preventing alcohol use and abuse in the pediatric and adolescent population may prove to be an
effective technique to decreasing alcohol-related traumatic events. However, young adults aren’t the
only population at risk of alcohol-related trauma. Almost 10% of trauma patients over the age of 65
involve alcohol [14]. Alcohol was most highly associated with fall injuries in this population;
therefore, clinicians should have a high suspicion of alcohol involvement in falls involving
elderly patients.

3. Physiologic Outcomes

The role alcohol plays in trauma outcomes, including morbidity, mortality, and length of stay,
remains controversial, both in human and animal studies. Multiple published studies report directly
contradictory conclusions. The largest, and most recent study by Salim and colleagues [15], showed
that mortality was significantly lower in moderate to severe traumatic brain injury (TBI) patients with
a positive serum alcohol level on admission, although overall complications were higher. However, the
retrospective nature of the study, as well as the absence of quantitative blood alcohol levels, calls in to
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question the statistic validity of these conclusions. Despite this, the authors suggested that, in the
future, administering ethanol to TBI patients may be considered to improve mortality.

It has been more definitively established that alcohol does act as a confounder in clinical
assessment. Intoxicated patients can present with a falsely depressed Glasgow Coma Scale (GCS),
which may delay appropriate treatment, such as intubation or insertion of an intracranial pressure
monitor. Golan and colleagues showed a 151 minute in delay in the insertion of such device in
severely intoxicated patients (Blood alcohol level (BAL) > 21.7 mmol/L) as compared to patients with
negative BALs[16].

A study similar to Salim and colleagues’ [17] concluded that toxicology screens among TBI
patients that were positive for methamphetamines or alcohol were associated with lower mortality, as
well. However, when examining the effect of varying levels of serum alcohol among TBI patients,
Shandro and colleagues found no difference in either short-term or long-term mortality [18]. Further, a
prospective cohort study of TBI patients showed that higher BALs were associated with poorer
performance on the Disability Rating Scale (DRS), but there was no association with short-term
clinical outcomes or scores on the Functional Independence Measure (FIM) [19].

4. Psychological Outcomes

Further complicating the treatment of patients who experience alcohol-related trauma is the high
rate of subsequent posttraumatic stress disorder (PTSD) and accompanying increase in alcohol use
after the event. Patients with both alcohol dependence and PTSD have significantly worse physical and
mental functioning than either affliction alone [20]. Therefore, not only does alcohol use increase the
risk of experiencing a traumatic event, the converse is also true (i.e., experiencing a traumatic event
can increase the risk of subsequent alcohol use). McFarlane and colleagues found that patients who
developed PTSD after a traumatic event had an increased risk of developing an incident alcohol use
disorder [21]. Obviously, the compounded relationship between alcohol use begetting violence which
begets heavier alcohol use complicates treatment for alcohol abuse after a traumatic event. It is
important for practitioners to recognize the high prevalent co-morbidity of PTSD with alcohol abuse in
patients who have experienced alcohol-related trauma and to focus treatment on both conditions.

5. Health Care Costs

Caring for intoxicated patients is more expensive than caring for non-intoxicated patients, especially
in the trauma setting. This is partially explained by the increased number of required interventions and
studies, given the unreliability of histories obtained from and physical examinations performed on
these patients. In a 2009 study, O’Keefe and colleagues showed that intoxicated trauma patients were
more likely to require invasive procedures (including intubation and urinary catheter insertion) and be
admitted to either an inpatient unit or intensive care unit (ICU), when compared to non-intoxicated
patients with similar clinical characteristics. His team calculated mean hospital charges were $1,833
greater per patient [22]. When this figure is multiplied by the millions of trauma patients seen in
hospitals annually, the burden is substantial.
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The Universal Policy Provision Law (UPPL) further complicates reimbursement for hospitals. This
punitive law, which is only prohibited in thirteen U.S. states [23], allows insurance companies to deny
coverage to individuals who have sustained alcohol-related healthcare charges. This places an unfair
financial burden on trauma centers, as well as treating alcohol abuse as a crime, instead of a disease.
This is compounded by the fact that alcohol abuse is more prevalent in the poor and correlates highly
with mental illness and drug abuse, who are the most likely to have no insurance at all. More than 1%
of the gross national product in high- and middle-income countries is attributable to the social and
health costs of alcohol [1].

6. Prevention

By 2007, all 50 states had instituted a legal limit of 0.08% to be considered legally drunk, which
was reduced from 0.1% starting in the late 1990s. This resulted in a statistically significant 5.2%
reduction in single-vehicle-nighttime fatal traffic crashes in a before-and-after study of 19
jurisdictions [24]. Further, ten states have instituted “zero tolerance” laws for drivers under 21 years of
age. The remainder of states uses 0.01 or 0.02% as the legal limit for drivers under 21, in compliance
with the National Highway Systems Designation Act of 1995, which is required in order to receive
federal highway funds [2]. An analysis of the effect of the zero tolerance law, as well as other
underage drinking laws such as purchase and possession, suggests that 732 lives per year are saved as
a result of its implementation, which gives support to the argument for all states to institute similar
zero tolerance laws [25]. A similar study by the same group confirmed that legislation aimed at
curbing drunk driving was effective in reducing fatal MVCs among adults, as well.

Another intriguing technique for preventing alcohol-related violence is increasing the price of
alcohol. The strong relationship between violence and alcohol use has been repeatedly established [7],
so one could hypothesize that increasing the price of alcohol results in a decrease in alcohol
consumption and, subsequently, violent injury. A similar premise has been proven in studies that
demonstrated that increasing cigarette prices decreases youth smoking [26]. In fact, multiple studies
discussed by Jonathan Sheperd in his article discussing public health interventions aimed at decreasing
alcohol-related violence [27] showed an inverse relationship between acts of violence (specifically
child and intimate partner abuse) and alcohol prices [28,29]. Hindering access to alcohol, either by
increasing taxes or restricting retail sales, could provide an effective technique for preventing
alcohol-related traumatic events.

7. Interventions

Hospital admission after a traumatic event while intoxicated offers an excellent opportunity for
therapeutic interventions aimed at rehabilitation. In 2005, The American College of Surgeons’
Committee on Trauma (ACSCOT) issued the SBI (screening and brief intervention) mandate that
required that all Level I trauma centers systematically screen for problem drinkers and provide brief
interventions for those that screen positive [6]. Work by Gentilello and colleagues suggested that an
SBI performed in an inpatient setting could potentially result in long-term decrease in alcohol intake
by the injured patient [30].
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Unfortunately, not all studies have shown that interventions by health care providers are effective.
One study by Roudsari and colleagues did not detect any decrease in repeat injuries, either
alcohol-related or otherwise, six and twelve months after the administration for a brief alcohol
intervention to trauma patients as compared to patients who did not receive the intervention [31].
However, one innovative study involved active Alcoholics Anonymous members visiting patients after
alcohol-related trauma that required admission to the hospital. This 30- to 60-minute visit resulted in a
statistically significant increase in abstinence from alcohol up to six months after discharge, as well as
for initiation of treatment or self-help. This approach is especially enticing since it involves individuals
outside of the treatment team, which could be seen as more approachable and empathetic to the trauma
victim. Further, this type of community outreach fulfills the twelfth step of the AA program for
alcoholics and does not add to health care costs or time burdens on the care team [32].

One barrier to proper treatment is identifying which patients are at the greatest risk of repeat injury.
A study of all level | trauma centers in the U.S. reported only a 25% screening rate of patients who
were deemed to be problem drinkers, despite the American College of Surgeons (ACS) alcohol
screening and brief intervention mandate [33]. A study at Los Angeles County Hospital examined a
single item binge drinking screen that was 76% sensitive in identifying patients who met criteria for
alcohol abuse. Risk factors for alcohol abuse were male gender and substance abuse at the time of
injury [34]. This simple screen could more efficiently identify those who would benefit from
assessments or interventions with the hopes of decreasing trauma recidivism.

Given the conflicting evidence regarding the effectiveness of in-hospital interventions aimed at
encouraging abstinence in trauma patients, clinicians may be reluctant to invest time and thus cost in
performing these interventions. However, a cost-benefit analysis performed by Gentilello and
colleagues confirmed that a brief intervention results in a net cost savings of 89 USD per patient
screened and 330 USD for each patient offered an intervention, which is estimated as 1.82 billion USD
annually [35].

8. Conclusions

Alcohol use not only doubles the risk of being involved in a traumatic event, both penetrating and
blunt, but it also can complicate the initial evaluation and result in higher health care costs per
traumatic event. The interdependence between subsequent development of PTSD and either incident or
prevalent alcohol abuse further increases the complexity and cost of caring for this population after the
event. Although the success of in-hospital interventions has been mixed, given the relative low cost
associated with brief interventions by either clinicians or peers, the benefits likely outweigh the costs.
A number of tools have been developed that have been helpful at identifying problem drinking and
targeting which patients may benefit from such an intervention. However, perhaps the greatest impact
in reducing alcohol-related trauma is made via preventative efforts aimed at children and adolescents,
and especially via legislation regarding speeding and blood alcohol level limits, aimed at both adult
and underage drivers.



Int. J. Environ. Res. Public Health 2009, 6 3102

References

10.

11.

12.

13.

14.

15.

16.

Rehm, J.; Mathers, C.; Popova, S.; Thavorncharoensap, M.; Teerawattananon, Y.; Patra, J. Global
burden of disease and injury and economic cost attributable to alcohol use and alcohol-use
disorders. Lancet 2009, 373, 2223-2233.

National Highway Traffic Safety Administration. Traffic Safety Facts, 2006 Data,
Alcohol-Impaired Driving. DOT HS 810 801, updated March 2008. Awvailable online:
http://www.nhtsa.dot.gov (accessed on October 1, 2009)

Zador, P.L.; Krawchuk, S.A.; Voas, R.B. Alcohol-related relative risk of driver fatalities and
driver involvement in fatal crashes in relation to driver age and gender: an update using 1996 data.
J. Stud. Alcohol 2000, 61, 387-395.

CDC. Web-based Injury Statistics Query and Reporting System. Available online:
http://www.cdc.gov/injury/wisgars/index.html (accessed on October 13, 2009).

Kool, B.; Ameratunga, S.; Jackson, R. The role of alcohol in unintentional falls among young and
middle-aged adults: a systematic review of epidemiological studies. Inj. Prev. 2009, 15, 341-347.
Institute for research, training, and education in Addictions. Available online: http://www.ireta.org
(accessed on October 13, 2009).

Prekker, M.E.; Miner, J.R.; Rockswold, E.G.; Biros, M.H. The prevalence of injury of any type in
an urban emergency department population. J. Trauma 2009, 66, 1688-1695.

Kuendig, H.; Hasselberg, M.; Laflamme, L.; Daeppen, J.B.; Gmel, G. Alcohol and nonlethal
injuries: a Swiss emergency department study on the risk relationship between acute alcohol
consumption and type of injury. J. Trauma 2008, 65, 203-211.

Cherpitel, C.J.; Ye, Y.; Bond, J. Attributable risk of injury associated with alcohol use:
cross-national data from the emergency room collaborative alcohol analysis project. Am. J. Public
Health 2005, 95, 266-272.

Cherpitel, C.J.; Ye, Y.; Bond, J.; Rehm, J.; Poznyak, V.; Macdonald, S.; Stafstrom, M.; Hao, W.
Multi-level analysis of alcohol-related injury among emergency department patients: a
cross-national study. Addiction 2005, 100, 1840-1850.

Demetriades, D.; Gkiokas, G.; Velmahos, G.C.; Brown, C.; Murray, J.; Noguchi, T. Alcohol and
illicit drugs in traumatic deaths: prevalence and association with type and severity of injuries. J
Am. Coll. Surg. 2004, 199, 687-692.

Campbell, J.M.; Oei, T.P. A cognitive model for the intergenerational transference of alcohol use
behavior. Addict Behav. 2010, 35, 73-83.

Hingson, R.W.; Zha, W. Age of drinking onset, alcohol use disorders, frequent heavy drinking,
and unintentionally injuring oneself and others after drinking. Pediatrics 2009, 123, 1477-1484.
Selway, J.S.; Soderstrom, C.A.; Kufera, J.A. Alcohol use and testing among older trauma victims
in Maryland. J. Trauma 2008, 65, 442-446.

Salim, A.; Ley, EJ.; Cryer, H.G.; Margulies, D.R.; Ramicone, E.; Tillou, A. Positive serum
ethanol level and mortality in moderate to severe traumatic brain injury. Arch. Surg. 2009, 144,
865-871.

Golan, J.D.; Marcoux, J.; Golan, E.; Schapiro, R.; Johnston, K.M.; Maleki, M.; Khetarpal, S.;
Jacques, L. Traumatic brain injury in intoxicated patients. J. Trauma 2007, 63, 365-369.



Int. J. Environ. Res. Public Health 2009, 6 3103

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

O'Phelan, K.; McArthur, D.L.; Chang, C.W.; Green, D.; Hovda, D.A. The impact of substance
abuse on mortality in patients with severe traumatic brain injury. J. Trauma 2008, 65, 674-677.
Shandro, J.R.; Rivara, F.P.; Wang, J.; Jurkovich, G.J.; Nathens, A.B.; MacKenzie, E.J. Alcohol
and risk of mortality in patients with traumatic brain injury. J. Trauma 2009, 66, 1584-1590.
Vickery, C.D.; Sherer, M.; Nick, T.G.; Nakase-Richardson, R.; Corrigan, J.D.; Hammond, F.;
Macciocchi, S.; Ripley, D.L.; Sander, A. Relationships among premorbid alcohol use, acute
intoxication, and early functional status after traumatic brain injury. Arch. Phys. Med. Rehabil.
2008, 89, 48-55.

Mills, K.L.; Teesson, M.; Ross, J.; Peters, L. Trauma, PTSD, and substance use disorders:
findings from the Australian National Survey of Mental Health and Well-Being. Am. J. Psychiatry
2006, 163, 652-658.

McFarlane, A.C. Epidemiological evidence about the relationship between PTSD and alcohol
abuse: the nature of the association. Addict. Behav. 1998, 23, 813-825.

O'Keefe, T.; Shafi, S.; Sperry, J.L.; Gentilello, L.M. The implications of alcohol intoxication and
the Uniform Policy Provision Law on trauma centers; a national trauma data bank analysis of
minimally injured patients. J. Trauma 2009, 66, 495-498.

Alcohol Policy Information System. Available online: http://www.alcoholpolicy.niaaa.nih.gov/
(accessed on September 15, 2009).

Bernat, D.H.; Dunsmuir, W.T.; Wagenaar, A.C. Effects of lowering the legal BAC to 0.08 on
single-vehicle-nighttime fatal traffic crashes in 19 jurisdictions. Accid. Anal. Prev. 2004, 36,
1089-1097.

Fell, J.C.; Fisher, D.A.; Voas, R.B.; Blackman, K.; Tippetts, A.S. The impact of underage
drinking laws on alcohol-related fatal crashes of young drivers. Alcohol.: Clin. Exp. Res. 2009, 33,
1208-1219.

Ross, H.; Chaloupka, F.J. The effect of cigarette prices on youth smoking. Health Econ. 2003, 12,
217-230.

Shepherd, J. Preventing alcohol-related violence: a public health approach. Crim. Behav. Ment.
Health 2007, 17, 250-264.

Markowitz, S.; Grossman, M. The effects of beer taxes on physical child abuse. J. Health Econ.
2000, 19, 271-282.

Sivarajasingam, V.; Matthews, K.; Shepherd, J. Price of beer and violence-related injury in
England and Wales. Injury 2006, 37, 388-394.

Mattox, K. Trauma, 4th ed.; McGraw Hill: McGraw-Hill, Columbus, OH, USA, 2000.

Roudsari, B.; Caetano, R.; Frankowski, R.; Field, C. Do minority or white patients respond to
brief alcohol intervention in trauma centers? A randomized trial. Ann. Emerg. Med. 2009, 54,
285-293.

Blondell, R.D.; Looney, S.W.; Northington, A.P.; Lasch, M.E.; Rhodes, S.B.; McDaniels, R.L.
Can recovering alcoholics help hospitalized patients with alcohol problems? J. Fam. Pract. 2001,
50, 447.

Terrell, F.; Zatzick, D.F.; Jurkovich, G.J.; Rivara, F.P.; Donovan, D.M.; Dunn, C.W.; Schermer, C.;
Meredith, J.W.; Gentilello, L.M. Nationwide survey of alcohol screening and brief intervention
practices at US Level | trauma centers. J. Am. Coll. Surg. 2008, 207, 630-638.



Int. J. Environ. Res. Public Health 2009, 6 3104

34. Ramchand, R.; Marshall, G.N.; Schell, T.L.; Jaycox, L.H.; Hambarsoomians, K.; Shetty, V.;
Hinika, G.S.; Cryer, H.G.; Meade, P.; Belzberg, H. Alcohol abuse and illegal drug use among Los
Angeles County trauma patients: prevalence and evaluation of single item screener. J. Trauma
2009, 66, 1461-1467.

35. Gentilello, L.M.; Ebel, B.E.; Wickizer, T.M.; Salkever, D.S.; Rivara, F.P. Alcohol interventions
for trauma patients treated in emergency departments and hospitals: a cost benefit analysis. Ann.
Surg. 2005, 241, 541-550.

© 2009 by the authors; licensee Molecular Diversity Preservation International, Basel, Switzerland.
This article is an open-access article distributed under the terms and conditions of the Creative
Commons Attribution license (http://creativecommons.org/licenses/by/3.0/).



