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Summary:

Recent neuroscientific research provides an important scientific and societal basis for raising an international alarm about the risk of binge or heavy alcohol drinking.  Heavy alcohol use  damages  sections of the brain that modulate emotions,   controls intellectual functioning and thus may contribute to an increase in societal violence, family disruption and diseases, such as HIV/AIDS.

Heavy drinking before the brain is fully matured arrests the development of the frontal lobe, especially the area of executive function, according to neuroscientific research.

For adults, heavy drinking over a long period of time risks the loss of cognitive abilities and increases the risk of having cardio-vascular incidents and  alcoholic dementias taxing health care systems.

Statistics from a 2006 European Union Study show that countries who have lowered their legal drinking age to 18 or 16 years old show an increase in binge drinking in these age groups at the same time that 100 American college presidents have suggested lowering the drinking age from 21 to 18 years old (the Amethyst Initiative, July, 2008)

Alcohol and Brain Research

Alcohol (ethanol), the addictive drug in all alcoholic beverages, is classified in the drug classification of drugs as a central nervous system depressant. Alcohol abuse has plagued mankind from the first time that man learned to turn barley and corn into mead. Still today, in many rural regions of Africa villagers brew maise and turn it into 80% proof alcoholic drinks. In America, until the turn of the twentieth century, a bottle of alcohol was kept in the family medicine cabinet and used as an anesthetic in surgical procedures.  Today, in 21st century America, about 7.7% of the population are dependent or abuse alcohol (Lemonick, Park. The Science of Addiction. 44), one third of all teenagers binge drink, half of all college students binge drink and an uncounted number of young, middle aged and older adults abuse alcohol. A “binge” is a pattern of drinking alcohol that brings blood alcohol concentration (BAC) to 0.08 gram-percent or above. For a typical adult, this pattern corresponds to consuming 5 or more drinks (male), or 4 or more drinks (female), in about 2 hours. According to estimates by SAMSHA (1998) 25 percent of older adults are classified as heavy alcohol users and 10 percent abuse alcohol. 

Alcohol intake in small and infrequent doses can be flushed out of the body through the action of a catalytic enzyme, alcohol dehydrogenese, that metabolizes alcohol into its constituent chemical components to be eliminated from the body, thus reducing the risk of any toxic residual effects. However, when alcohol rushes into the body through excessive drinking it is like torrential rain causing a river to rise over its banks, saturating the ground and destroying whatever is its path. In the case of rapid or excessive intake of alcohol, instead of the alcohol being metabolized and flushed out of the body the excessive alcohol floods the blood stream and goes into the brain. Although most mature adults can tolerate consuming 58 liters annually or no more than 2 drinks a day with little or no effect on cognitive abilities (with the exception of women who have a lower amount of the enzyme alcohol dehydrogenese), alcohol is still toxic to neurons if the drug reaches the brain (Lezak. Neuropsychological Assessment. 250-251). The more alcohol that is consumed, depending on age and sex, the greater the risk of permanent brain damage. Areas most affected are the frontal lobe or prefrontal cortex and the cerebellum (Sullivan. Alcohol may compound its damaging effects through frontocerebellar circuitry.)
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The frontal area of the brain contains the neurons that regulate emotions as well as executive functioning, or attention, abstract reasoning, organization, mental flexibility, planning, self- monitoring, and the capacity to use external clues to govern behavior. The prefrontal cortex in man’s brain is 120 percent larger than that of other mammals giving man higher intellectual functions than any other mammal. However, alcohol abuse impairs and often destroys those intellectual abilities (Phil, R.O. Alcohol impairs executive cognitive functioning much longer than expected. ACER, May 14, 2003).
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Synapses and neurotransmitter conductivity

Although it has been known for several decades that drugs such as alcohol replace the neurotransmitter, dopamine, that permits the flow of neurons in the synapse from one nerve ending to another, it has only been in the last ten years that Magnetic Resonance  Imaging MRI) research studies can show colored pictures of the brain. Patterns of brain development and the impact of early onset alcohol use or long time alcohol abuse and the resultant brain damage have been thus recorded. Through time lapse imaging researchers at the National Institute of Mental Health (NIMH) and the University of California showed that the prefrontal cortex doesn’t fully develop until young adulthood,  for males that is about the age of 25; for females, about the age of 22. (Gcogtay, Rapoport, Thompson, Toga and colleagues. Proceedings of the National Academy of Sciences, May 17, 2004). If heavy alcohol use arrests this development, then  important executive functions in the prefrontal cortex cannot fully mature. 

Concerns for Youth:

The 2006  European Union study (Anderson, P. & Baumberg, B.Alcohol in Europe: A Public Health Perspective, 76) concludes that almost all 15-16 year old students have drunk alcohol beginning at 12.5 years of age and start getting drunk at 14 years. Most countries studied show a rise in binge-drinking () with the prevalence of heavy drinking greatest among young boys (Grube, Joel. Youth Drinking Rates and Problems, 3). Theh ighest prevalence of drunkenness and bingeing among youth being recorded in Denmark, the Netherlands, Germany, the Isle of Man, Ireland, and the United Kingdom. In countries that have a more positive view of alcohol and have lower legal drinking ages youth binge-drinking increases (108). In a comprehensive report of the U.S. Department of Justice (ESPAD and MTF surveys, 2003) drinking rates and alcohol related problems among teenagers (10th graders) in all EU countries and the USA were compared. With the exception of Turkey, the rate of binge-drinking was lowest in the United States.  Although this comparative study did not prove that the higher legal drinking age in the US was a deterrent, the fact that binge drinking among youth was lower than in the EU, the US higher legal drinking age (21)  should be considered as one of the factors for this finding. In fact, the authors conclude, based on their analysis (OJAP, 2003) there was no support for changing the minimum drinking age in the US.  The signers of the Amethyst Initiative recognize that binge drinking, with half of Amreica’s 5.4 full time college students binge drinking once a month, many of whom (30% of high school youth) started their binge-drinking in their high school years.  (Leiwand, D. College drug use, binge drinking rise. 1). However, changing the legal age to 18 will not solve this problem. Aggressive measures need to be taken to change the drinking culture on college campuses.  
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Figure 2. Prevalence of Heavy Drinking in the Past 30 Days:
United States and Europe
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If early alcohol abuse (before the age of 25) damages the brain’s intellectual functioning, the ability to think, reason, and make wise decisions,  then educating youth to be responsible and intelligent citizens is compromised. Not only may alcohol abuse by adolescents and youth under the age of 25 cause arrested brain development and potential permanent damage but the resultant brain damage in turn will probably leadto early alcohol and other drug dependency (addiction) and chronic relapse. Improper executive functioning of the prefrontal cortex  makes recovery difficult because recovery involves learning to control triggers and cravings.  An alcohol-impacted brain also shrinks in size and has less white matter leading to cognitive impairment in later life (Eu, 150). 

Occasional or weekend binge drinking, 5 or 6 drinks in a row whose purpose is to become intoxicated, popular among teenagers and college students, has long lasting implications not only for education but for the future of developed and developing  countries. As noted in the 2007 Surgeon General’s Report, the long term dangers to America’s youth has rung enough alarm bells that the United States Government has proposed remedial and preventative actions as has the Institute of Alcohol Studies in its report to the European Union for implementing public health policies.

Concerns for Older Adults:

Underdeveloped brains of youth and young adults under the age of 25 are not the only brains affected by chronic heavy alcohol consumption.                                                                                                                                                                                                             In a study of male veterans receiving treatment at the Durham Veterans Affairs Medical Center (Medical News Today) researchers Swartwelder, Zinn and Steinadministered memory and executive function tests to both alcohol dependent and age appropriate primary care outpatients. The alcohol dependent group scored lower on abstract reasoning, memory and effectiveness of timed tasks. Although some NIAAA researchers indicate that moderate alcohol use (1 drink a day for individuals over 65) reduces the risk of cardiovascular disease and dementia among older adults (Gunzerath, L., et al. Report on moderate drinking. 28(6), 829-847) other researchers (Swartzwelder, H.S. & Sullivan, E.V.)  demonstrated that older adults who had been alcohol users or alcoholabusers as youth had significant brain shrinkage and right hemisphere weakening and were thus more prone to heamorrhagic strokes. 
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This condition, known as alcoholic dementia , shows cognitive deterioration typically associated with the pre frontal cortex or frontal  lobe (Lezak. Neuropyschological Assessment. 255.) When years of chronic drinking causes such a stroke a the weakened part of the brain, the frontal lobe in the right brain hemisphere,is most often impaired. The affected person can no longer make judgements, use abstract reasoning or plan and carry out activities without supervision. An estimated 2.3 million older Americans who have or have had problems with alcohol also have this kind of dementia making it difficult for physicians and care givers to distinguish between the alcohol induced dementia and Alzheimer’s disease. Two kinds of these dementias, Vascular Dementia and Wernick-Korsakoff Syndrome are often misdiagnosed as Alzheimer’s Disease. Korsakoff Psychosis (WKS) is a more severe form of alcohol induced dementia that includes amnesia and has an accompanying thiamine deficiency with even more pronounced brain shrinkage and damage. Those older adults so affected have very little ability to change self-destructive behaviors.

Concern for an Increase in Violence: 

According to the most recent studies in the report from the European Commission (Anderson, P. and Baumberg, B. 6, 200) concerning alcohol and its societal impact, the authors have some evidence that alcohol abuse is linked with crime, especially violent crime. Heavy alcohol use has been associated with about one-quarter of all assaults and harm done through domestic violence and to 16 percent of child abuse and neglect.  4 out of 10 homicides are attributed to alcohol use. (211) These statistics do not take into account unintentional drunk driving accidents, one of the lading causes of traffic fatalities in all countries. 

Since alcohol damages the prefrontal lobe area of the brain where emotions are modulated, it naturally follows that this accounts for the lack of anger control, road rage, rage against women and children, i.e. spousal and child abuse. Alcohol is also a central nervous system depressant so that heavy alcohol use also is a significant factor in intentional deaths, i.e. suicides or rage against oneself. 
Recommendations for Action: 

The 2007 US Surgeon General’s Call for Action recognizes the many developmental and environmental influences on youth drinking and recommends that school officials, parents, and community members come together to determine preventative actions to stop early youth use of alcohol, undertake brief interventions to begin treatment early, and change the way the treatment community treats youth who are already impaired. Some of these are already in place in the United States and may be the reason that the United States has a lower rate of heavy drinking among youth than countries in the European Union. However, as evidenced in the July, 2008 Amethyst Initiative, college administrations are still struggling to curb the alarming increase in heavy drinking among college students. Both parents and youth should weigh what potential damage alcohol abuse will do to education and career plans and make choices to avoid those institutions of higher learning whose administrations and alumni continue to permit undergraduate heavy drinking behavior and don’t undertake aggressive measures to curb such behavior and treat those so affected. . Unfortunately, alcoholic beverage companies contribute to the problem as they target underage youth  by sponsoring college sporting events.  

Health care professionals, clinicians and social workers need more training in how to conduct alcohol screening instruments with patients and clients, incorporating them  into routine health examinations and patient histories. They also need more training in brief interventions to arrest the alcohol abuse prior to further brain shrinkage and alcohol induced dementias.  Newer treatment options that are based on results of neuropsychological testing to determine the extent of executive function impairment are also needed for both older adults and youth who have abused or are addicted to alcohol and may be in recovery to determine appropriate treatment planning 

There is an absence of robust comparable and comprehensive data on the relation between alcohol and crime. More research is needed in this area (EU Study, 200). Although it has long been estimated that 70-90 percent of those incarcerated have committed a crime while under the influence of alcohol or other drugs, these are only estimates. Interviewing prisoners and asking them whether or not they would have committed the crime if they had not been drunk was one methodology recommended and used in the EU Commission study.  24% of those interviewed in a Canadian study acknowledged they had committed crimes when they were drunk at the time of the crime. However, this low figure is probably due to prisoners still in denial, prisoners high on other drugs, and cultural attitudes toward drinking. 

Providing facts and dispelling myths is one of the best ways to change public attitudes and cultural practices surrounding alcohol abuse and addiction. Countries around the world can no longer afford to ignore the public health crisis caused by heavy alcohol use. Smoking cigarettes has become unpopular and now has a negative cultural image in many western countries   due to the efforts of alarmed government public health officials.  These enlightened officials  have acted upon  the a knowledge of the dangers of passive smoke and have undertaken aggressive intervention and treatment strategies to help people quit. The same aggressive public health campaign can also change the positive image of heavy alcohol use to a negative one and help those who are abusing or addicted to alcohol to abstain. The long term  biological and societal consequences are too great to ignore.  Slogans such as this one, my brain matters, does yourscould change the way the public views alcohol use.
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