Exploring Attention Deficit Disorder Using EEG Technology


Technology. It is a minute-to-minute changing phenomenon that greatly contributes to the advancement of many fields. The use of technology has empowered scientists in the medical field to cure what was previously thought of as incurable diseases or illnesses. The concept of illness is often regarded as a physiological pattern when that is not necessarily the case. Many illnesses and their patterns develop silently and without any physiological trace. Psychiatric illnesses and psychological disorders are patterns that occur in an individual and are usually associated with distress or disability that is not expected as part of normal development. These type of disorders and illnesses, many of which do not show signs and go undetected, account for a high percentage in society. It has not been until recent decades that technologies such as EEG (electroencephalogram) were developed in order to help capture the neural-activity of the brain. EEG measures in real-time (microseconds) the frequency and amplitude of electrical activity in the neocortex. This technology has the capacity of detecting neural patterns which would allow mental health professionals to properly diagnose their patients. By having accurate diagnosis, mental health professionals could efficiently control and cure disordered patterns and prevent many from incrementing to more serious cases.


The psychiatry and psychology fields have classified a vast number of disorders into the manual known as the DSM-IV, or the Diagnostic and Statistical Manual of Mental Disorders Fourth Edition. Though this manual is regarded as an essential reference for psychological diagnosis, much of the diagnosis done in this fields remains subjective. Realistically, any individual has the potential of lying to his/her therapist and demonstrate another personality during counseling ergo lead to an incorrect diagnosis. An incorrect diagnosis is detrimental primarily to individuals who indeed suffer from mental disorders. 


Among the most commonly diagnosed disorders is Attention Deficit Disorder (ADD). ADD is a psychological term currently applied to anyone who meets the DSM-IV diagnostic criteria for impulsivity and/or inattention. The diagnostic criteria are subjective and include behavior which might be caused by a wide variety of factors, ranging from brain defects to allergies to giftedness. Many mental health professionals tend to link the disorder to an irreversible brain defect, causing confusion and controversy within the field and the public. Stating that ADD individuals have an irreversible brain defect implies that they are mentally incapable of overcoming their attention deficits. But making this assumption about ADD individuals disregards the brain-activity patterns provided by technology like EEG, and, instead, relies solely on psychologists' interaction-based diagnosis. Considering this, how can this professionals assume that the individual has a brain defect? Making such assumption is similar to saying that an overweight person is in that state due to genes and only genes, but we know that is not the case. Most certainly, genes play a role but we cannot overlook the environment's influence. While we cannot disregard the possibility that there could be a difference between the cranial structure of someone with ADD versus a normal person, we need to be careful not to make that assumption.


Making belief that ADD is due to an irreversible brain defect would imply that ADD individuals cannot overcome the disorder. Through personal experience with a close friend, I can assure that is not the case. We attended high school together and she was one of the smartest persons in my classes and perhaps the most dedicated. She never struck me as someone who would have a “brain defect” as many plot ADD individuals. It was four years after meeting her, while reading one of her papers that I found out she suffered from ADD. In that paper, she stated the difficult it had been for her going to school with some of the smartest people in Los Angeles, because they were always a step ahead from her since they had better concentration skills. She also wrote how she considered her medication helped her stay focus hence perform better in school, which it did. She joined us and graduated with honors from one of the most prestigious high schools in the city, was team captain of the varsity soccer team, and no one would have ever guessed she had ADD. Because there are people like her who clearly do not have a brain defect but suffer with the disorder, the ADD diagnostic criteria have been broadened as to include many people with no brain defects at all.


On the other hand, there is another problem with the diagnosis of ADD and that consists of people with perfectly normal behavior frequently been categorized as disordered. For example, many college students falsely demonstrate ADD behavior in order to be prescribed the popular ADD medication, Concerta. This medication tends increase a person's attention span, improve focus, and decrease distractibility. Because there are no real side-effects and the subjective nature of being diagnosed with ADD, it is easy for college students to abuse the medication and the process of obtaining it. 


Medicine is great for ADD individuals because stimulant medications improve parent-child interactions, classroom attention, and academic performance in children. Stimulant medications will not teach someone a new behavior; however, they will allow a person with ADD to focus on a new skill or new learning. Still yet, because so many people are diagnosed with the disorder, both the public and many mental health professionals no longer view the disorder as serious and this truly is detrimental for legitimate ADD individuals; they are treated like the normal population without taking into account their disorder. This complicates their lives because while they are not disabled due to a “brain defect,” they also do not exhibit normal behavior.


Taking into account that ADD is not properly diagnosed by mental health professionals, it would be in the best interest of individuals with the disorder to implement EEG Technology in the diagnosis. First and foremost, professionals would have to be knowledgeable of how to interpret the computerized images. Then, they would have to research and identify what is consistent with ADD individuals versus what type of neural-activity is consistent with normal individuals. For example, in a recent experiment conducted at UCLA, we observed the neural-activity between different subjects while working through mathematical problems and other activities. Among the subjects observed, three showed the most range in different patterns. For confidentiality purposes I will refer to them as subjects, A, B, and C. Subject A was extremely efficient at shutting out all the activity that was occurring as he worked through the problems. There were other five people in the laboratory and we purposely talked in an effort to distract the subject, but we did not succeed as he remained relaxed through the entire activity. His frequency remained blue throughout the process which in the EEG coding scheme this translates to a highly relaxed mental state. His amplitude was between Alpha and Beta which correlates with his relaxed mental state since he was fairly stable throughout. 


Subjects B and C began to show more activity than subject A. Subject B also had a coding scheme of blue and occasional green while working through the problems but unlike subject A, his frequency increased including his amplitude between problems. For example, right before finishing a problem, the frequency scheme showed an increase from highly relaxed (blue) to low and high intermediate levels of activity (green and yellow, respectively) and as soon as he finished the problem, he returned back to the blue scheme. After getting feedback from the subject, he reported that prior to finishing the problem, he consciously checked his answer and we concluded that his increase in brain activity was linked to him reassuring himself it was the correct answer and conforming with it; the immediate drop back to blue was due to him being confidant with his answer. 


Finally, we get to the subject C who demonstrated very different patterns from all the other subjects. Unlike subjects A and B, subject C had much difficulty merging into a relaxing and concentrative state not only for the mathematical activity but for others as well. Through the mathematical problems, her frequency scheme remained solid red which means that her neural-activity was highly active. In other words, she was thinking and putting much effort from all brain sections since all images showed high levels of activity. While her amplitude was more variable, her frequency indicates that one, she clearly was more aggravated by the idea of working through the problems than the previous subjects, which she affirmed. When affirming this, she also stated that she feels pressured whenever she has a task and that feeling does not leave her until she finishes the task. Her affirmation concurred with our observations because she had the same type of neural-activity when she was asked to choose and taste a pastry. In her case, the sudden jump she has when initiating to perform a task could be more closely studied and perhaps identify patterns of anxiety, or even ADD since she had much difficulty focusing and often requested to be told the activity twice due to lack of understanding.


As I mentioned in the beginning, there is a vast number of disorders that go undetected and just as many are improperly diagnosed. While the fields of psychiatry and psychology have made great contributions to the medical industry, because they are primarily based on interactions between the professional and the patient, it is often insufficient feedback to properly diagnose an individual; the inclusion of technology would be invaluable in making a correct diagnosis. EEG is a particularly good method in detecting disorders because we can see how much frequency specific areas have and what their amplitude is. This would make great contributions given that it would lead to more accurate diagnosis. By doing so, disorders such as ADD would regain belief from society which would in turn bring more consideration towards these people who legitimately suffer. ADD individuals have a significantly different behavior than the average individual and, because it is not fair to take away the legitimacy of the disorder, it is important for the psychology and psychiatry fields to incorporate technology such as EEG to their diagnosis.
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