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MADD wanted to ascertain the number of fatalities due to underage drinking and specifically the causes of those deaths.

Review of previous literature
The last comprehensive review of this topic was using 2000-2001 data.[footnoteRef:1]  The study looked at three categories of deaths associated with underage drinking: [1:  Hingson, R., and Kenkel, D. (2004). Social, health, and economic consequences of underage drinking. In Reducing Underage Drinking: A Collective Responsibility, edited by R.J. Bonnie and M.E. O’Connell. Washington, DC: The National Academies Press, pp. 351–382.] 


· Traffic crash deaths. Using data from the National Highway Traffic Safety Administration (NHTSA), the study found that in 2001, 1,109 drivers under age 21, who had alcohol in their system, were killed.  Additionally, 1,099 other people, whether passengers in the vehicle or other people involved in crashes, were killed in crashes involving an underage drinking driver.  Thus, 2,208 people were killed in underage drinking and driving crashes.

· Other unintentional injury deaths.  The study looked at data from the Centers for Disease Control and Prevention (CDC) that found 6,936 deaths from non-traffic unintentional injury (e.g., drowning, burns and falls).  Using a metastudy of medical examiner data[footnoteRef:2], they found that the percentage of non-traffic unintentional injury fatalities that are related to alcohol, was very similar to the percentage of traffic fatalities that are related to alcohol.  For those under 21 at the time, 34% of all unintentional traffic deaths were alcohol-related, so, taking 34% of 6,936, they found that 2,358 unintentional injury non-traffic deaths among persons under 21 were alcohol related. [2:  Smith, G., Branas, C., and Miller, T. (1999). Fatal non-traffic injuries involving alcohol: A meta analysis. Annals of Emergency Medicine, 33(6), 699-702.] 


· Intentional injury deaths (aka homicides and suicides).  The same CDC data found that there were 4,314 homicides and 2,905 suicides among those under age 21 in 2000.  The study, using a study that found that 36% of homicide deaths, 12% of male suicide deaths, and 8% of female suicide deaths were alcohol related[footnoteRef:3], found that about 1,500 homicides and 300 suicides of people under the age of 21 were alcohol related. [3:  Levy, D., Miller, T., and Lox, K. (1999). Costs of underage drinking. Washington, DC: U.S. Department of Justice, Office of Justice Programs, Office of Juvenile Justice and Delinquency Prevention.] 


We aimed to replicate these three categories of data with updated information.










Methodology and results

· Traffic crash deaths.  NHTSA used its FARS (Fatality Analysis Reporting System) data to run a custom query that indicated that 1,155 people were killed in crashes involving an underage drinker in 2010. [footnoteRef:4] [4:  While 2011 data were available from FARS for this research, because CDC data were only available through 2010, we opted to use 2010 data from both FARS and the FBI for internal consistency.  In 2011, 1,234 people were killed in crashes involving an underage drinker.  There were 1087 homicides involving underage drinking as well for 2011.] 


· Other unintentional injury deaths.  We looked at CDC WONDER data for 2010, the latest data they had available.  Using the Underlying Cause of Death tool[footnoteRef:5], we queried for deaths among 15-20 year olds and their ICD-10 (International Classification of Disease) cause.  The results came back that 15-20 year old deaths included: [5:  http://wonder.cdc.gov/mcd-icd10.html ] 

· Air transportation deaths: 13
· Alcohol poisonings: 308
· Aspiration: 10
· Drownings: 370
· Falls: 94
· Firearm deaths (unintentional): 88
· Fires: 78
· Hypothermia: 12
· Machinery: 17
· Poisonings: 1,097
· Suicides: 2,177
· Suicide by alcohol use: 1
· Water transportation deaths: 27

We did not include traffic deaths, as these are covered by the NHTSA data.

CDC also curates Alcohol-Related Disease Impact (ARDI), which calculates the alcohol-attributable fractions of deaths, meaning the percent of each type of death that are attributable to alcohol.  These data are from 2001-2005 and are the best estimation currently available.[footnoteRef:6]  This also explains why were are only looking at data for 15-20 year olds; the ARDI estimates only look at percentages are being from those age 15 and up.  While it is not a realistic assumption that there is no one killed related to underage drinking below age 14, it is consistent across our other data sources and there are no resources for percentage of fatalities below age 15.  Thus, we limited our queries to ages 15-20. [6:  http://apps.nccd.cdc.gov/DACH_ARDI/Default/Default.aspx ] 









We applied those percentages to the 2010 data thusly:
· Air transportation deaths: 13 * 18% = 2.3
· Alcohol poisonings: 308 * 100% = 308
· Aspiration: 10 * 18% = 1.8
· Drownings: 370 * 34% = 125.8
· Falls: 94 * 32% = 30.1
· Firearm deaths (unintentional): 88 * 18% = 15.8
· Fires: 78 * 42% = 32.8
· Hypothermia: 12 * 42% = 3.1
· Machinery: 17 * 18% = 3.1
· Poisonings: 1097 * 29% = 318.1
· Suicides: 2177 * 23% = 500.7
· Suicide by alcohol use: 1 * 100% = 1
· Water transportation deaths: 27 * 18% = 4.9

We also ran these numbers using the ARDI custom data tool and found the same results.

· Intentional injury deaths (aka homicides and suicides).  We have both suicide and homicide estimates from the CDC data.  However, the homicide data from the CDC is 15-20 year olds who are killed in homicides.  Thus, the alcohol-attributable fractions of under 21 deaths includes under-21s who are killed by those who have alcohol in their system who are in another age group and does not include under-21s who have alcohol in their system who kill someone of another age group.

Thus, to account for this, we look to the Federal Bureau of Investigation’s Crime in the United States 2010 data.[footnoteRef:7] They find that those ages 17-19 committed 1,575 homicides.  Additionally, 20-24 year olds committed 2,546 homicides, so we assumed that 509 homicides were committed by 20 year olds, as this is the average for the five-year age group.  Finally, 13-16 year olds committed 437 homicides, so we assumed that 219 homicides were committed by 15-16 year olds – half of the total committed by the age group.  This totals 2,303 homicides committed by 15-20 year olds.  Applying the 47% of homicides that are alcohol-related from the CDC ARDI, this means that 1,082 homicides were related to underage drinking.  This has face validity, as it is not substantially different from the 1,053 suggested by CDC data.  We limited this to the 15-20 year olds range to correspond to the CDC data. [7:  Federal Bureau of Investigation.  Crime in the United States: 2010.  Expanded Homicide Data Table 3.  http://www.fbi.gov/about-us/cjis/ucr/crime-in-the-u.s/2010/crime-in-the-u.s.-2010/tables/10shrtbl03.xls] 












The results work out to:

Underage drinking deaths
Traffic deaths	1,155
Homicides	1,082
Suicides	501
Other poisonings	318
Alcohol poisonings	308
Drownings	126
Fires	33
Falls	30
Other	33

Limitations of the data
This is the best estimate we believe can be made of deaths involving an underage drinker age 15-20.  There are, however, limitations on the data.  First is that we are using estimates from 2001-2005 for the percentage of fatalities that are related to alcohol use.  While this is because there are no more recent data samples and the five-year sample allows for noise to be removed from the data, these percentages do fluctuate; thus, while these numbers are, we believe, the best estimate possible, they are an estimate.  Secondly, we are speaking here about relations, not causation.  For example, we cannot definitively prove that a 16-year-old’s use of alcohol caused them to commit a homicide, we can say it was related to that alcohol use because of the alcohol in the person’s system.

For more definitive data, both the STOP Act passed in 2006 and the Surgeon General’s Call to Action to Prevent and Reduce Underage Drinking call for routine testing of all injury deaths in people under age 21 for alcohol involvement.  We would agree that this would greatly increase the value of future research into this topic, as well as interventions to stop underage drinking.
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