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ABSTRACT 

This explorative study investigated the use of neurofeedback training (NT) 

with alcoholics of Canadian Aboriginal ancestry. Eleven alcoholics admitteci to 

Poundmaker's Lodge alcohol treatment centre volunteered as informai participants. 

One pamcipated in a singlecase piiot study held at the Cognitive Re-regulation 

Chic ,  Faculty of Education, University of Alberta. Methods were altered fiom the 

pilot study findings to reduce confounding factors and to minimbe assessment 

procedures. Assessments use& Minneapolis Multiphasic Personality hventory- 

revision hvo (MMPI-2), Beck Depressha Inventory (BDI), Shipley Institute of Living 

Sale (SILS), pre and post-qualitative EEG recordings (QEEG), and NT recordings. 

Ten participants were classified Secondary Alcoholics, where alpha dominates with 

other factors such as psychological problems. One participant was classified Pnmary 

Alcoholic, where beta dominates and alcoholism is the primary problem. Pre- 

assessment recordings show a sarnple QEEG profile suggesting multiple scalp site 

markers (high F3, low P3, low T5, and alpha dominates) are better indicators of 

alcoholism than is a single site marker. Participants who produced a crossover effect 

with theta and alpha rhythms experienced abreaction of chiidhocxi traumas, suggesting 

NT is a viable adjunct to psychotherapy and may be necessary for sustained sobriety. 

A three year follow-up indicated lifestyle factors can ovemde the efficacy of NT. 

Conclusions suggest NT should be researched and appiied during grade school years, 

the common age of onset for alcoholism. Further suggestions are given for future 

r m c h  with this form of biofdback for helping individuals to gain self-control 

over their addiction problems. 
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Context of the ProbIem 

Alcoholism is a pervasive di- that causes personal and familial hardship 

and has placed a great financial burden on the 6co~omic resouroes of medical and social 

s e ~ c e  systems. Stuclies of alcoholisrn were conducted between 1987 and 1988 from 

four international sites: St. Louis, Missouri, U.S.A.; Puerto Rico; Taipei, Taiwan; and 

Edmonton, Alberta, Canada (Helxr, Canino, Hm, Bland, Newman, & Yeh, 1988). 

National studies were also conducted in Canada -th, 1989). and the United States 

(Sullivan, 1991). These studies wncluded that dcoholism is a serious problem and is 

strongly associated with a wide range of physical and mental illnesses. The cross- 

national study M e r  indicated that, per capita, alcohoüsm and its associated health 

problems were found to be more prevalent in the Edmonton site (HeIzer et al., 1988). 

Canadian AborQid Peoples and Akoholism 

During the past three decades, a number of research studies have 

investigated the problem of alwhofisrn specificdy among Canadian Abriginai peoples 

(Grand Council Treaty 3, 1978; Jarvis and Boldt, 1982; Federation of Saskatchewan 

Indian Nations, 1984; AboriginaI Women ' s Council of Saskatchewan, 1988 ; Ontano 

Native Women's Association, 1989; Frank, 1992). These researchers stressed that 

alcoholisrn is a serious problem for many Canadian Aboriginal peoples and plays a 

major role in f d y  violence in many Fint Nations communities. 



Canadian Aboriginal Demographics 

The nearIy 1,000,000 Canadian Aboriginal peoples (Stahis and non-Status 

Indian, Metis, and Inuit), representing approximately 3 -5 96 of  the Canadian population 

(Health and Welfare Canada, EW), live in six recognized culturd area~ (Brizinsky, 

1989), with diverse patterns in social customs as well as in alcohol consumption (Bray 

and Anderson, 1989). The results fkom the Heaith Status and Social Concerns section 

of the 1991 Aboriginal Peoples S w e y  concluded that that 61 96 of the people swey 

reported alcohol abuse was a problem in their communities, and 48% reported dnig 

abuse was a problem. Prohibithg alcohol, in order to overcome this problem in Fust 

Nations communities, was believed to be the answer by less than 1 % of those surveyed, 

and only 1.2% believed that rehinillig to traditional values would overcome this 

problem (Statistics Canada, 199 1 a). 

Effective Programs Needed 

More specific to the Alberta ara, a 1982 study on Indian and Metis 

mortality in Alberta concluded that the "special life circumstancesw of Aboriginal 

peoples who Iived under low sociosconornic status, made them more vulnerable to 

alcoholisrn and accidentaVviolent deaths (Jarvis and Boldt , 1982). A recent mental 

health needs assessment eonducted in 1995 on mental h d t h  issues in the North- 

Western region of Alberta indicated that the Aboriginal people living in this region 

perceive alcoholisrn as continukg to be a very senous problem in th& communities. 

The assessment M e r  indimted that essentid to resolving the problem of aicoholism is 

the need for effective treatment pmgrams for Abonginal peoples (Layman and Holden, 

1995). 



Biofeedback Treatrnent Suggested for Alcoholism 

In the eary 1970s, research indicated that alcoholism treatment pm&rams 

such as the Alcoholics Anonymous (AA) support systern were ofkn found to be 

unsuccessful and not serving the needs of aii  alcoholics (Wells, 1991). Recent studies 

have hrther concludeci that self-help programs are largely successful duMg the early 

stages of alcoholisrn (Lewis, 1992). Also in the 1970s, biofeedback was suggested as a 

possible treatment for alcoholism. Biofeedback researchers, such as Lawrence (1972), 

suggested that altering the brain wave patterns of alcoholics through biofeedback 

techniques might be effective in changing alcohol habituation. 

Prior to the development of biofeedback, the practice of medicine over the 

past centuries has relied on the four major curative mechanisms or treatment paradigrns 

of: aiding the body's or the mind's natural recuperative power; pharmacological 

interventions; surgical interventions; and the effect of the practitioner. The 

development of biofeedback methods has provided a fifth rnechanism in the form of 

behavioural contrai in which the individual can take a M y  active role in leamhg how 

;O be Y;& (Birk, 1973). 

Biofeedback: An Educational Model 

Biofeedback training is based upon an educational mode1 where learning is 

influenced by cognitive variables. Subjects engaged in biofeedback training leam to 

develop greater awareness and personal control of the5 physiology and behaviour. 

What would nonnally take years of conscious effort through meditation techniques, 

such as taught in Hatha Yoga, can now be l m e d  in a few months with the aid of 

biofeedback equipment (Thomas, DasGupta, and Reyer, 199 1). 



Proof of Biofeedback Efficacy 

In 1967, at the annual meeting of the Pavlovian Society of North America, 

Neil Miller presented evidence of the effects of biofeedback ushg techniques that were 

first developed during the 1960s by Jay Trowill. Miller placed electrodes in the 

pleasure centres of the brains of animals which were immobilized with d-tubo curarine 

and were artificially respirateci. The anYnals were able to learn through operant 

conditionhg to either increase or decrease heart rate, change blood pressure, increase 

or decrease kiciney flow, change the vasodilation in their ean, and increase or decrease 

gastric motility (Lynch, 1973). 

By the early 1970s, it appeared that nearly all functions of the body could be 

influenced to some extent by biofeedback training (Lynch, 1973). Changes to a 

specific part of the body were found to be due to simply wncentrating on that one 

function. For example, changes in hart rate were found to be made by the act of 

concentrating only on the heart. Changes to the body from such awakened or aitered 

States of conscioumess were also found to be enhanced with the help of biofeedback 

instruments, such as the EMG (electromyography, for monitoring the electrïcal activity 

of muscles) or the EEG (electroencephalograph, for monitoring the electrical activity of 

the brain) (Orne and Paskewitz, 1974). 

EEG Activity 

The bioelecûical activity of the human brain is recorded in the form of EEG 

recordings by placing electrodes on the human scalp according to the International 

10/20 electrode placement system (Appendix 1). The electrical activity of the brain 

fluctuates in frequencies or cycles per second, refend to as Hertz (Hz). For 
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identification purposes, ranges of kequencies were assigned narnes using the names for 

the letters of the Greek alphabet as follows: delta, 0.5 Hz - 4 Hz; theta, 4 Hz - 8 Hz; 

alpha, 8 Hz - 12 Hz; beta, 13 Hz - 50 Hz (Berger, 1929/1969). The amplitude of 

specific frequencies such as alpha rhythms are found to increase by simply focushg ail 

of one's attention on a single body fûnction, such as brathhg (Kamiya, 1969). When 

a feedback signal is linked to a specifïc aspect of the electncal activity of the brain, 

such as alpha frequency or amplitude, the process is then referred to as neurofeedback 

(Lubar, Swartwwd, Swartwood, and O'Donneli, 1995). 

Neurofeedback and Alcohokm 

In 1988, Peniston and Kulkosky, at the Veterans Association Medical Centre 

in Fort Lyon, Colorado, found that 15 chronic dcoholic American Vietnam war 

veterans had low alpha activity and abnonnally high beta amplitudes at their left 

occipital lobe scalp site, or electrode site 01. Using neurofeedback training (NT) 

methods the subjects were taught to increase the amplitude of their alphdtheta rhythms 

and at the same time lower theû beta amplitudes at the 0 1  site. This method was 

reportai fkom three year follow-up studies to be effective in reducing their alcohol 

habituation and in b ~ g i n g  about positive pemnality changes (Peniston and Kulkosky, 

1991). Following this histonc study, further research on the use of NT methods 

indicates that NT is proving to be an important treatrnent technique for alcohol 

addiction and should now be studied with specific groups, such as alcoholics .of 

Ahriguiai ancestry ( b w e  and MacDowall, 1992). 



Overview of Present Study 

In order to explore NT for the reduction of alcoholism with alcohoiics of 

Canadian Aboriginal ancestry, the present researcher; in cooperation with the 

Cognitive Re-regulation Clinic, Department of Educational Psychology, Faculty of 

Education, University of Alberta; conducted an exploratory study on this method 

during a pend between August 1, 1993 and March 15, 1994. The study investigated 

NT with Canadian Aboriginal alcoholics who were admitted for treatment in 

Poundmaker's Lodge, a local Abonpinai operated dnig and alcohol rehabilitation centre 

located in St. Alberta, Alberta, Canada. The centre's main treatment method is based 

on an inkgration of the traditional AA mode1 with regional Aboriginal culture, 

particularly northem Cree. 

Conceptual Framework 

The emphasis of this research was to gain an understanding of the effects of 

NT as a tratment for alcoholism, specificaUy with alcoholics of Canadian Aboriginal 

ancestxy, by exarnining participants' experiences with this method. Because this study 

investigated human perceptions of a treatment effect, qualitative methods of inquiry 

formed the main emphasis of the investigation. However, quantitative masures were 

also collected; h m  individual performance in the fonn of obtâined scores on 

assessrnent instruments and h m  quantitative rneasures of participants' brain electrical 

activity. Due to the nature of the on site field research setting which was not in the 

control of the researcher, this study used an emergent research design which integrated 

both qualitative and quantitative methods. 



Research Design 

The research design of this study used an integrative approach applyhg both 

qualitative and quantitative methods in order to more accurately report the results 

obtained fkorn the participants experiences with this method of treatment. The 

g a t h e ~ g  of the qualitative data was based on procedures for reporîhg on a s m d  

number of participants in a field research setting as describe. by Patton (1990). Patton 

described three types of data collection procedures for reporthg qualitative data: 

interviews to gather information from each participant; garheting of doclcments in the 

form of minutes from meetings, newspaper accounts, autobiographies and dispositions; 

and the researcher's o&servan*om of the phenomena being studied (Patton, 1990). 

Patton further described îhree types of questionhg used in qualitative research: 

informa1 conversational, guide., and standardized or fixed response. 

The qualitative data about the participant's individual experiences were 

gathered using conversational techniques during fornial pre and pst-interviews, using 

informal conversational techniques and guided questions during naining sessions, and 

from standardized questionnaires with h e d  responses. 

The quantitative data were gathered in the form of measures obtained on 

standardized psychological assessrnent instruments administered to each participant and 

from participanu' quantitative EEG measures from thev pre and post-assessrnent EEG 

recordings. Masures of participants' changes to the microvolt levels of their brain 

rhythms were also coiiected during each training session. 



Importance of the Study 

This research represents the fint study on the application of NT for the 

reduction of alcohol abuse with alc~holics of Canadian Aboriginal ancestry. An 

examination of the data has the potential of generatùig initial information about 

neurofeedback training with alcoholics of Aboriginal heritage. This study also includes 

a three year follow-up of the participants' welI-being and sobriety afkr completing NT 

and the 28 day rehabilitation program. This research has provided important 

information on NT and has generated suggestions for future research on how NT 

-g might be successfuUy applied in the treatment of the disease of alcoholisrn with 

other Aboriginal peoples in North American and indigenou peoples around the world. 



The foUowing literature review focuses on the historical background of 

problems associated with alcoholism and especially with Aboriginal peoples in Canada 

from the k s t  introduction of distilled alcohol up to the time of this study. A brief 

rwiew of ten major thwries is presented to help understand possible underlying factors 

related to alcohol addiction with this population. Also a brief rwiew is presented of 

contemporary treatment paradigms and models that have been used aczoss North 

America and of the Canadian Aboriginal operated treatment centre where this study 

took place. The final sections of this review focus on the early discoveries of the 

biofeedback mode1 that led to the development and use of neurofeedback training 

methods and also focuses on recent research findings showing both supportive and 

conaadictory conclusions of neurofeedback training as a therapeutic intervention for 

alcoholism. 

Early Problems Asociated With Alcoholism Amongst North American Indians 

Although natural occurring alcohol was used in traditional spiritual 

ceremonies by some American Indians, such as corn mash by the Hopi (Waters, 1963), 

it was virtually unhown to most North Amerhm Indians. Distilled alcohol as first 

introduced by the early explorers and fur traders is often cited as the principle cause in 

the destruction of the North American Indian peoples (Dailey, 1968). The associated 

problems from alcohol wnsumption by North American Indian peoples in the early 

pst-contact period was weil documented by the French Jesuits. The French monarchy 
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gave the Jesuits a monopoly on Canadian missions from 1632 to 1690 (Vecsey, 1983). 

The Jesuits kept meticulous notes of theK observations of the Indians in the eastem 

regions of Noah Arnerica, such as the ûneida, the Ojibwa, the Huron, and the 

Iroquois. Their observations, referred to as nie Jesuit ReIationr, were sent to France 

for purposes of raising funds. The Jesuit Relations were gathered into 73 volumes by 

Twaites between 1896 and 1901. Dailey (1968) selected from these 73 volumes the 

Jesuit references about the destructiveness caused by alcohol consumption among the 

eastem North Amencan Indian tribes. The following six references cited fiom Dailey 

portray the extent of this destnictiveness: 

'Every night is filled with clamours, brawls, and fatal accidents, which the 
intoxicated cause in the cabins" (Vol. 46, p. 105). 

'It (drunkemess) is so common here, and causes such disorders, that it 
sometimes seems as if all the people of the village had become insane, so 
great is the license they a o w  themselves when they are under the influence 
of liquorw (Vol. 51, p. 217). 

'When these people are intoxicated, they become so furious that they break 
and smash everything in their houses; they utter homble yells and shouts, 
and like rnadmen, seek their enernies to stab them. At such times, even their 
relatives and friends are not safe from their f i q ,  and they bite off one 
another's noses and ean" (Vol. 67, p. 39). 

'Disunion and the dissolution of their marriage invariably resuIt fiom their 
dmnkemess, owing to the sorrow and despair of theu wives when they see 
themseives despoiled by their dninken husbands who take everything fiom 
them to obtain liquor; and are deprived of the p r d s  of the hunting, 
which belong to them, but are taken from their husbands before they reach 
the village by their creditors" (Vol. 67, p. 39,41). 

". . . after retuniing h m  the chase richly laden with beaver skins, instead of 
furnishing their families with provisions, clothing , and other necessary 
supplies, they drink away the entire proceeds in one &y and are forced to 
pass the winter in nakedness, famine, and al l  sorts of deprivation" (Vol. 46, 
p 103). 



"One case was reported where a whole village was destroyed by a warring 
Iroquois band, bernuse zdi its members were drunk and had neglected to 
leave even one sentinel" (Vol. 47, p. Ml). 

Accordhg to the Jesuit Relations many Indian peoples at that time believed 

that alwhol allowed their sprit to be uninhibitai and like their dreams their intoxicated 

behaviour was the real or tnie nature of their spirit. Thus, due to some traditional 

cultural views, especially those regarding dreams and sprits, the consumption of 

alcohol was difficult to control (Dailey , 1968). 

Alcohol Problems in Europe and Ancient Civiüzations 

It is interesthg to note that these observations of alcohol relatecl problems 

amongst North American Indians, as reported by the Jesuits, is reflective of similar 

problems that were obsexved in Europe and were historically reported for over 6,0000 

years by ancient civilizations. Alcoholic beverages in the fom of beer and wine were 

in use as early as 6,000 years ago by the d e n t  Babylonians and Egyptians. The 

Egyptian god Osiris was known by two names, the god of wine and the god of death. 

Early Arabian dchemists at the school of Alexandna were the fint to invent the 

distillation process whereby alcohol is separated from its base fmit or grain mash 

(Poley , 1979). Following the invention of the distillation process, the Arabians 

introduced distilled alcohol to other countries during the Middle Ages. The use of 

distilled alcohol spread rapidly throughout Europe where it became revered as a 

medicina1 agent. Distilled alcohol became associated with many special events such as 

births, marnages, deaths, the crowning of kings and queens, and the signing of treaties. 

Religious monasteries were utilized both as inns and as drinl<ing taverns. Alcohol was 

dso used rnedically as an antiseptic and an anaesthesia, and served as a base in many 



prepared medications, such as salves and tonics (Zahourek, 199 1). The Gaelic people 

befieved that distillai alcohol was a remedy for al l  diseases and hence called it 

"whisky," from a Gaelic term meaning "water of Me" (Poley, 1979). By the end of 

the 16th century the destructive propensities of alcohol were apparent, and were 

referred to by writers such as William Shakespeare (1564- 1616) who, for example, 

ahded to the problems associated with alcoholism in his play about the King of 

Scotland, MacBeth (as cited in Cox, 1987). Madeth: Act II, Scene 1. 

MacDuff and the porter speak: 

MacD. What three things does drink especially provoke? 

Port. Marry, sir, nose painting, sleep, and urine - Lechery, sir, 
it provokes and it unprovokes: it provokes the desire, but it takes 
away the performance: therefore, much drink may be said to be 
an equivocator with lechery : it &es him and mars him; it sets 
him on, and it takes him off; it persuades him, and disheartens 
him; rnakes him stand to, and not stand to: in conclusion, 
equivocates him in a sleep, and giving him the lie, leaves him. 

AIcohol in Colonial North Americz 

Alcohol was also used extensively by the early European immigrants in 

place of chinking water because local water was of'ten contaminated. However, 

because of the problems associated with the consumption of alcohol, early colonial Iaws 

viewed drunkwness as a lack of good judgement on the part of the individual. 

Drunkards were frequently punished by whipping, public humiliation by placement in 

stocks, and banishment h m  the coloay. Despite these early efforts to control 

drunkemess the abuse of alcohol and its associated problems expanded with the 

booming expansion of population of European immigrants (Heaith & Welfare Canada, 



First Attempts to Prohibit Drinking Aicohol in Amerira 

Sales to Indians. In the late 1600's efforts were made in Canada in attempt 

to eradicate the destructive problerns a s d t e d  with alcohol use in North America by 

the reduction of alcohol sales to Indians. However, the British and French 

govemments viewed the sale of alcohol as an important means of revenue and stopped 

attempts to prohibit its sale. In 1822, in response to govemmental sanction of the sale 

of alcohol, the Hudson's Bay Company made an effort to reduce sales to Indians with a 

resolution for temperance that was presented in London under the direction of 

Govemor Simpson. By 1826, the Hudson's Bay Company became determineci to stop 

the selling of liquor to Indians and in 1860 set a cornpany policy stating that liquor was 

no longer allowed in their trading with Indian peuples (Ray, 1974). 

Temperance societies. The first public action against the use of alcohol by 

the generai public was the formation of the Union Temperance Society in 1808 by 

farmers in the state of New York (Aaron, P.; & Musto, D., 1981). A general wave of 

temperance movements spread throughout North America fiom 1825 to 1855. The f int  

Canadian 'temperance society* was forrned in Novia Scotia in 1828. During this 

temperance movement the first prohibition iaw was passed in 1848 in Maine. Similar 

prohibition laws and acts were passed in Ontario in 1853, in Quebec in 1855, in New 

Brunswick and Novia Scotia in 1856, and then throughout Canada. The Canadian 

'Temperance Act" was passed in 1878 foUowed by a second temperance movement 

between 1880 and 1890 (Health & Welfare Cana&, 1985). In 1883, the US Christian 

Woman's Temperance Union, that was formed earlier in 1874, became a world wide 

organization (Gus field, 1963). 
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Prohibition laws Fescinded. With the onset of World War 1 the prediction 

of alcohol was greatly reduced in North America because of the n& to use grain for 

food. Consequently there was a reduction in alcohol consumption. However, 

following the end of World War 1 the use of alcohol kcreased. The p r~v ince~  of 

Ontario, Quebec, British Columbia and the Yukon Territories rescinded their 

prohibition iaws and established policies to control the commercial sale of alcoholic 

beverages. The province of Manitoba followed in 1923, Alberta in 1924, 

Saskatchewan in 1927, Novia Scotia in 1930 and Prince Edward Island in 1948 (Health 

& Welfare Canada, 1985). However in the United States the d e  of akohol was 

prohibited from 1920 to 1933, based on the Volstead Act of 19 19 (Zahourek, 1991). 

F Ï  Attempts to Treat Alcoholism as a DWase 

Following the failure of political, religious and social intementions to 

eradicate the problems associated with alcohol, the first attempt to overcome 

dninkemess by treating the problem as a disease was the formation of Alcoholics 

Anonymous (AA) in 1935 by two alcoholics, a stock broker and a medicd doctor, Bill 

Wilson and Robert Smith. In their literature and presentations on dnrnkemess, the 

AA spoke about the disease nature of alcoholisrn (AA World SeMces, 1993). 

Fust Medical References to Dniabemess as Disease and Addiction 

By the late 1700s, the destructive characteristics of alcohol were weU 

recognized in Europe and in America. In 1784, Benjamin Rush, a signer of the 

American Declaraion of Independence, was the fist medical doctor to refer to 

dmnkemess as a progressive disease. Rush proposed that hospitals be established 

especially for the physical treatrnent of alcoholism (Cox, 1987). Addiction to alcohol 



was fint referred to as 'alcoholism" in 1849 by the Swedish physician Magnus Huss. 

In 1884, George Harley was the first to express a conneetion between alcohol and 

organic body tissue when he mate (So~edecker, 1963): 

. . . hereditary insanity is due to the transmission from parent to child - 
not of abnormal thoughts but of the morbid brain tissue itself in which the 
thoughts originate. In like manner, the dninkard does not transmit to his 
offspring the craving for alcohol, but the abnormal organic tissue which 
gives rise to the craving. 

In the 19205, Dr. E.W. Adams, secretary to the Rolleston Cornmittee, 

expressed the fidl implication of addiction, including tolerance, the abstinence 

syndrome and relapse (Bemdge, 1990): 

. . . five cardinal points by which we may recognize the presence of tme 
addiction. First, the masterfulness of the drug use.; second, the 
determining motive of shelter from reality, or the euphoric urge; third, 
the emergence of an imperious need or craving; fourth, the establishment 
of tolerance; and fifth, the occurrence of the abstinence syndrome. 

Medical Acceptance of Alcohollsm as a Disease 

However , attempts to promote medical and psychological view s about the 

aetiology of alcoholism only began when the concept of alcoholism as a disease was 

first acknowledged as a medical problem by the World Health Organization (WHO) in 

1% 1. A further five years passed before the American Medical Association (AMA) 

accepted alcohol as an illness, in 1956. The AMA definition emphasized biochemical 

factors in diagnosis of addiction and viewed addiction as a physical craving that has 

psychological factors. The AMA followed the WHO in defining aicoholism and drug 

addiction under the term "dependence" (Berridge, 1990). 

In 1960, Dr. E. M. Jellinek 's book nie Disease Concept of Alcoholtmi was 

controversial among scientists and treatment professionals, and had a profound effect 



on how aicoholism was viewed by the medical profession. Jellinek (1960) identified 

three contributhg factors in aicoholisrn: first, a constitutional liability factor, 

specificaIIy, the aicoholic's biochemical sensitivity to atcohol; second, a pemnalify or 

psychological factor, mch as the alcoholic's feelings of inadequacy or iaferiority; and, 

thud, social factors such as the cultural acceptability of the consumption of alcohol 

which allows alcuholics to relieve th& stress by drinking (kgleiter & P m ,  1972). 

The Arnericaa Psychiatrie Association (APA) k s t  recognized alcoholism as 

a disease in 1965. Also in 1965, the Brain Cornmittee adopted the following definition 

of alcoholism (Royce, 1981): 

. . . addiction is afkr all a socially infectious condition and its 
notification may offer a means of epidemiologiml assessrnent and control. 
We use the tenn deliberately to reflet certain principles which we regard 
as important, viz., that the addict is a sick person and that addiction is a 
disease which if allowed to spread wïiI becorne a menace to the community. 

In 1967, the Amenoui Medical Association (AMA) presented the following 

definition of alcoholism: (Royce, 1989) 

Alcoholism is an illness chmcterized by preuccupation with alcohol and 
loss of control over its consumption such as to lead u s d y  to intoxication if 
drinking is begun; by chronicity; by progression; and by tendency toward 
relapse. It is t y p i d y  associateci with physical disability and impaired 
emotional, occupational, andor social adjustments as a direct cunsequence 
of persistent and excessive use. 

Following the AMA's recognition of alcoholism as a disease, the National 

Institute of Aicohoüsm Abuse (NIAA) was formed in 1970 in the United States by the 

Hughes Act (Royœ, 1989). The concept of the alcohol dependenœ syndrome amse 

fiom political motives to uphold the power of the medical profession, as stated by Shaw 

in 1979 (Bemdge, 1990): 



... the syndrome idea was not simply an attempt to find a substitute for 
the concept of alcoholism; rather it was an attempt to mate a particular 
kind of substitute concept - one which coped with ali the critiques of the 
disease thwry of alcoholism, yet which retained a l l  its major assumptions 
and implications. 

Disease Effects of Alcohol 

Studies of the acute eKects of alcohol on psychomotor and cognitive 

functions occurred as early as the mid-1800s (Blane & Leonard, 1987). Alcohol is 

unique among psychoactive substances in having the capacity to cause widespread 

tissue damage and is one of the cornmonest causes of morbidity and mortality in the 

developed world (Saunders, 199 1). Alcohol was classified as a sedative-hypnotic drug 

(Lee & Becker, 1987) and as a cerebral depressant for its ability to dampen the central 

nervous system (CM) while producing relatively little analgesic effect when taken in 

low to moderate doses (Anthelli and Schuckit, 1991). 

Liver Disease and EXhanol 

Ethanol (ethyl alcohol) is the cornmonest forrn of alcohol used for beverages 

at the present time. Other forms of alcohol sometimes used by chronic alcoholics 

include methanol (methyl alcohol) and ethylene glycol (Lee & Becker, 1987). Chronic 

abuse of ethanol has been found to lead to a variety of senous disease States, the most 

common of which is alcohol induced liver disease (ALD). Most of what is known 

about the etiology of alcoholism is based on rates of chhosis mortality (Heizer & 

Bumian, 1991). Despite the clear association between ethanol abuse and ALD and 

despite recent advances in the past d u d e s  in research focusing on the hepatic (relating 

to the liver) effects of ethanol, the precise molecular action(s) of ethanol andlor its 

metabolites leading to ALI) remain unclear (Sultanos and Soranno, 1989). 



Demographics of Alcoholism in the United States (GeneraO 

Recent estimates indicated that 1796-30 % of heavy drinkers will develop 

ALD. Cirrhosis is the end stage of ALD and in 1985 was reported to be the eighth 

leading cause of death in the United States, and the fourth Ieading ause of death in 

males between the aga of 35 to 54 (Gaiambos, 1985). The 1994 report on Tre~tmen~ 

for AIcohol and Other Drug h u r e ,  released by the US Department of Health and 

SeNices, indicated 80% of crimes in the U.S. were substance abuse related. The 

report also indicated that 78.9% of Native Americans in prisons in 1991 were 

alcoholics. In the general population it was found that over 3 million Americans were 

addicted to narcotics such as heroine (1 million) and cocaùie (2 million). 

Approximately 5.5 million indicated they smoked marijuana more thm once a week. 

The report M e r  showed that over 11 million people abused prescription drugs such 

as tranquiliizers and psychotropics, and over 18 million people abused or were addicted 

to dcohol (Crowe & Reeves, 1993). 

Demographics of Alcohoüsm in Canada (General) 

Reports from Statistics Canada indicated that afcohol consumption rose by 

approximatdy 33 % across the nation between 1970 and 1978. The consumption of 

wioe increased a M e r  27% from 1978 to 1988 (Cohen, 1989). Medical statistics on 

alwholism during this period indicated that approximatdy 40% of alcoholics treated in 

hospitals had snorûidity diagnosis of affective disorders, 50% had related psychiatrie 

disturbances, 18% had major depression, 6% had bipolar or cylcothyrnic disorders, and 

27 % had generalized anxiety disorder (Harinath, 1989). 



Demographics of Aicoholiîm with Canadian Aboriginal Peoples 

Recent research on reported demographics of Aboriginal peoples liWig on 

resewes in Canada indicated that mortality and health problems related to alcohol 

consumption has been dficult to estimate accwately. Mao, Moloughney, Semenciw 

and Morrison (1992) cautioned that while rnortality data on Canadian Abonginal 

people5 is in demand for purposes of heaith care planning, resowce allocation, and 

research, much of the available data has limitations due to poor reporting procedures. 

The Department of Indian and Northern Affairs Canada (INAC) has been the major 

govemment agency responsible for obtaining data on Canada's Ahripinal peoples. A 

major problem exists with the validity of the statistical figures obtained from Canadian 

govemment reporthg procedures, because the reporting of deaths has been voluntary 

for Canada's Aborignal population living on reserves. Hence, the death rate may be 

underestimated because reserve funding is based on the number of band members and 

reports of deaths result in a loss of finances to band councils, therefore deaths on 

reserves often went unreported (Mao et al 1992). This fact was M e r  complicated 

because the cause of death was seldom reported with mortality rates. The authors, Mao 

et al., emphasized that although the rates from these reports may not be accurate, 

because of the poor reporting procedures, the avaüable data are considerd to provide a 

reamnable estirnate for the time period these reports represent. Aiso, it should be 

noted that from 1857 to 195 1 Canadian Indians were required to enfianchise their legal 

title to 'status Indian" in order to live off their resewes and to be aliowed to drink 

alcohol or liquor in public, dong with other general rights of citizenship @rizinski, 

1989). Therefore, the data that were coilected by INAC only reflects Status Indian 
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peuples living on reserves and does not include non-Status Indian or Metis peoples, or 

Status peoples or enEranchised Indians living off-feserve. Therefore the &ta does not 

refiect ail Canadian ' Aboriginal" peoples. 

Estimates on ALD mortality rates. Mao et al. (1992) estimateci the 

mortaiity rates by cause of death for Status Indians living on-reserve. These estimates 

were based upon rates calculated fkom reports from Indian Resewes and INAC records 

for the years 19794988 in the provinces of Quebec, Ontario, Manitoba, Saskatchewan 

and Alberta, and 1986- 1988 for the province of British Columbia. Their report 

indicates that the age-standardized mortality rate of male Status Indians due to 

alcoholismcirrhosis, or ALD, was 33.Y 100,000 (the fourth leading cause of death for 

this group) as compared to I4.B 100,000 in the general male Canadian population (also 

the fourth leading cause of death). The alwholisrn-cirrhosis rate for female Status 

Indians was 29.W 100,000 and represented the leading cause of death for this group, 

while the rate for the general fernale Canadian population was 5.5/ 100,000 

(representing the fiffh Ieading cause of death for this group). 

MSB akohol related mortality estimates. Since 1962 the Medical 

SeMces Branch (MSB) of H d t h  and Welfare Canada has been responsible for 

providing health services to Stahis hdians living on resemes and M e r  coliects 

information on deaths on reserves. In 1992 the MSB reported on Abonpinal health in 

Canada and concluded that k m  1978 to 1990 the age-standardized death rate of the 

Statu Indian population dropped from being 4.6 times greater than the rate of the 

general population to 1.7 times greater. This report also indicated that alcoholism was 

a significant contributor to Stahis Indian rnortality caused by ALD, motor vehicle 



accidents, suicide and violence, as well as contributhg to depression (Health and 

Welfare Canada, 1992). 

Theories of Aicoholism 

In attempt to understand the underlying nature of alcoholism researchers 

have presented various theories based on biological, personality, social, and behavioral 

models. The following represents a short review of ten theorks on dcoholism as 

discussed by Blane and Leonard (1987). This short review of theories, as cited from 

their book, is not m a t  to be an exhaustive study of the subject. Many theunes have 

been presented and numerous books and articles have been written on this topic. 

Readers who would like a broader scope of the ten theories presented here are refemed 

to the book Psychosocial Theories of Drinking and Alcoholism by Blane and Leonard 

(1987). The following discussion of these theones is intended to provide the reader 

with a general overview of some important theoretical postulations that were presented 

prior to the discovery of neurofeedback methods for the treatment of alcoholisrn. The 

theories discussed are then presented as one integrated theoretical view of underlying 

factors reflective of Canadian Aboriginal aiwholics. 

Psychodynamic Approaches 

Traditional approaches to understanding personaiity factors in alcohol use 

and abuse have the3 rmts in classical psychoanalysis. According to psychodynamic 

theory, the 'etioIogy of aicohoiismw can be found in unreso1ved and uncunscious 

conflicts that originated during childhood. Recent psychodynamic appmaches lean 

toward a theory of narcissistic conflicts that alcoholics and other d m g  abusen 

experience. Advocates of the psychodynamic approach have commonly used projective 



test such as the Rorschach Ink Blot Test, the Thematic Apperception Test, and the 

Frank Drawing Completion Test, for measuring unconscious needs and impulses. 

More recently, researchers studying innapsychic processes associated with the use of 

alcohol have sampled other aspects of subjects' fantasies with the Thought Sampling 

Questionnaire (Klinger & Cox, 1986, as cited in Cox, 1987). However, the Minnesota 

Multiphasic Pemaality Inventory (MMPr) has been the single most used instrument for 

the multidimensional clinid assessrnent of personality problems associated with 

addictions in general and specincally with people suffering with alcoholism (Cox, 

1987). 

Personality Theory 

A wide range of personality factors have been pursued in the search for the 

elusive personaüty of alcoholics, including ; non-conformity , impulsivity , negative 

affect and self-esteem, cognitive-perceptual styles, and motivational detenninants. 

Personality theories on alcoholics include dependency theories such as  presented by 

McCord and McCord (1960) and Blane (1968), and power theory as described by 

David McCleiland and his associates at Harvard (McCleIland, Davis, Kaün, and 

Wanner, 1972). Their theuries suggest that m g  men are often independent and 

aggressive, and have a need to feel powerful because of hadequate s W s  associated 

with s o c ~ t i o n .  Drinking, therefore, is seen as an activity that may help them 

satisQ their need for power by reducing inhibitions. The theory of 'womanliness" 

described by Wisnack (1974) indicates that alcoholic women have chrunic doubts about 

their adequacy as women. Both the power theory and the theory of womaniiness were 



developed fkom analysis of subjects' responses to the Thematic Apperception Test 

(Cox, 1987). 

Opponent Process Theory 

Opponent Process Theory (OPT) was first demibed in the early 1970s as a 

theory of acquired motivationai phenornena, including addictive behaviours (Solomon 

& Corbit, 1973a, 1973b; Hoffman & Solomon 1974). The theory assumes that the 

brains of alI mammals are organwd to oppose or suppress many types of ernotional 

arousal and hedonic processes, regardless whether they have bew generated by positive 

or negative reinforcers. The opposing affect of hedonic processes are automatically set 

in motion, by those stimulus patterns that psychologists or ethnologists have shown 

through defining experirnents to fùnction as Pavlovian unwnditioned stimulus (UCS), 

operant reinforcers, or innate deasers (Solomon, 1980). Applied to alcohol: dcohol 

is the UCS, which when h n k  eiicits an unconditioned response (UCR). 

As applied to alcohol abuse the OPT theory is basically a classical 

wnditioning approach. This approach holds that the intake of alcohol has a direct 

effect on physiological processes. Accordingly, this has an effect that is counteracted 

by a homeostatic rebound mechanisrn that has physiological effects opposite to those of 

alcohol. However , this rebound mechanism overcorrects , thereb y leading to a " failure 

of equilibrium." According to the theory, this ret>ound mechanism becornes stronger 

with repetition and diminishes the effect of dwhol such that the individual requires 

more alcohol than before to achieve the same effect. Addiction to alcohol occurs when 

the individual begins to drink to deviate this conditioned homeostasis response 

(Solomon, 1980). 



Social Learning Theory 

Social Leaniing Theory (SLT) as applied to alcoholism has its mots in SLT 

as fist expressed by Bandura (1969) and cm be considered an interactionkt theory 

(Abrarns and Niaura, 1987). However, in contrast with earlier views that assume that 

behaviour is a product of the two-way interaction between personal dispositions and 

situations, SLT points to personal factors, environmental factors, and individual 

behaviour as inter1ocking determinants of each other. Causality is, therefore, multi- 

dimensional among ttiese factors. The SLT mode1 of r e c i p r d  causal function i s  

termed 'reciprocal determiaismm and states that the individual is both an agent and a 

recipient of behaviour patterns. 

The SLT mode1 is different fiom traditional behaviour theory which states 

that leamhg occurs by experiencing the effects of behaviour or the repeated pairing of 

stimuli and responses. Bandura (1969) stated, "alcoholics are people who have 

acquired through differential reinforcement and modelling experiences dcohol 

consumption as a widely generalired dominant response to aversive stimulation." nie 

common behaviourai approach toward alcoholism is characterised by emphasis on 

recording at the time of admission; the individual alcoholic's level of addiction, their 

pattern of alcohol consumption, their socio-economic circumstances, and personal 

consequences experienced when drinkllig. The behavioural approach M e r  

emphasizes to maintain records of the individual's experiences throughout treatment, 

and d u ~ g  their period of abstinence, as reportai at the tirne of follow-up (Wikinson, 

& Sanchez-Craig , 199 1). 
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The SLT mode1 presumes that the alcoholic develops a habituation to alcohol 

as an integral part of psychologid development and SOcialization. Predlsposing 

individuai factors influence patterns of alcohol consumption. Alcohol becornes an 

increasingly important negative reinforcement in enhancing social interaction. Alcohol 

addiction affects the individual's capacity to cope effèctively by using alcohol as a 

coping mechanism. Predisposing factors m e r  affect the individual's acquired 

tolerance, avoidance of withdrawal symptoms, and dependence on alcohol to provide 

euphoria. 

SLT postulates that there is no single genetic marker of alcoholic 

personality, nor is there a single environmental stressor. Further, there are no clearly 

defined "stages" of alcoholism. Recovery is dependent on leaming alternative ways of 

coping (Abrams and Niaura, 1987). SLT assumes that ail drinking from incidental 

social use through alcohol abuse and alcohoiism is governed by similar p~c ip les  of 

hming, cognition, and reinforcement. Abrams and Niaura explauied that SLT 

emphasizes that these principles are deveIopmentaLly arranged through psychosocial and 

cultural predisposing influences (Abrams and Niaura, 1987). 

Expectancy Theory 

Expectancy Theory (ET) centrahm the importance of cognitive factors in 

the initiation and maintenance of dMking behaviours. In its simplest form, ET "refers 

to the anticipation of a systernic relationship between events or objectsn (Goldman, 

Brown & Chrstiansen, 1987). Expectancies are specific attitudes formed and modified 

by previous expenences (Shapiro & Moms, 1978, as cited in Blane & Leonard, 

1987). Although there is no clearly agreed upon usage of the term expectancy, it 



typically refers to intervening cognitive variables, including: information, encodings, 

schemas, and scripts. Applied in its simplest fom to alcoholics, ET suggests that 

individuals consume alcohol because they believe desired outcornes are only available if 

they behave in this way in this context (Goldman et al., 1987). 

Tension Reduction Theory 

Tension Reduction Theory W T )  was developed from the Drive Reduction 

Theory @RT) of the 1940s in an attempt to understand how alcohol is reinforcing. A 

basic tenet of TRT States: the subordination of the individual to socieîy generates 

tension; tension is painful and dernands relief; this in turn creates two problems: the 

problem of elimination of reduction conditions which mate tension, and the problem 

of fkding a mode for relief of tension (from Jellinek, 1945, in Cappel and Greely, 

1987). 

Stress Response Dampening 

Stress Response Dampening (SRD) is closely aligneci with the reduction 

hypothesis and focuses upon alcohol's effets on the individual when stressed. Alcohol 

darnpens the physiological response subjectively alleviating stress and thereby 

reinforcing drinking in si& stressful situations. This mode1 considers both the 

psychopharmacological approach examining the physiological effects of alcohol and its 

relationship to other dnigs, and the non-pharmacological cognitive effects (i.e. 

expectancies) and individual differences in sensitivity to SRD. SRD as applied to 

alcoholics does not foliow the original prernise of Tension Reduction Hypothesis (TRH) 

as proposed by Conger (1956) when he hypothesised that alcohol consumption is 

reinforced because of drive-reducing propensities. 
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Many reviews of SRD have found that the literature on alcohol and stress is 

confushg and inconclusive. Although, alcohol appears to dampen the stress response, 

alcohol consumption can lead to a variety of negative consequences and at times is 

stress inducing. Stress related drinloiig is determined by a variety of psychologid and 

social factors especially the perceived abïlity to cope effectvely with the stressor 

through alcohol. The continuation of drinking therefore appears to be related to 

contributing factors that go far beyond the stress reducing pharrnacological effects 

(Sher, 1987). 

Self-Awareness Model 

The Self-Awareness Model (SAM) was presented by Hull in 1987. The 

mode1 takes as a general assumption that alcohol has effects on behaviour because of 

dismptive cognitive processes. Centrai processes of cognition are irnpaired by 

intoxication. Alcohol has been found to negatively affect information input more than 

information retrieval and memory. The hypothesis suggests that alcohol impairs 

information processing by inhibiting the use of the brain's organizing strategies. 

SAM, therefore, proposes that alcoholics are less self-aware of their 

behaMours because of the inhibition upon information processing and memory due to 

intoxication. It appears that dcohol has the effect of eliminating the self-conscious 

contribution to inappropriate social behaviour (Hull & Young, 1983a). SAM posits 

that alcohol atfects cognitive processes, specifically the self-awareness state, rather than 

the physiological stress response. The four basic proportions of SAM are as follows 

(Hull & Young, 1983b) 

1.  Mcohol decreases self-awareness. 
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2. It does so by inhibithg higher-order cognitive processes related to the encoding of 

information in terms of its self-relevance. 

3. By inhibitkg these encociing processes and thus decreasing the individual's 

sensitivity to self-relevant Somation, alcohol consumption imposes the opposite 

affective and behaviod consequences of manipulations that nonnally increase sdf- 

awareness. It therefore: (a) decreases the correspondence of behaviour with extemal 

and interna1 standards of appropriate conduct, and @) decreases self-evaluation based 

on past performances. 

4. The fact that alcohol decreases negative selfsvaluation following failure is a 

sufficient condition to induce and sustain alcohol consumption. 

Hull (1987a) concludes that the SAM provides a useful framework within 

which to understand some of the personai muses and effects of alcohoI consumption. 

Seif-Handicapping Mode1 

The Self-Handicapping Mode1 (SHM) has its origins in the theones of 

attribution and impression management. An important feature of the SHM is that it 

addresses a major gap in the Iniowledge of dcoholism in explainhg alcohol abuse 

amongst successful individuais. SHM asserts that successful individuals are able to 

maintain a positive competence image by controlling the attributions drawn h m  their 

behaviour. If failure occurs under the use of alcohol then the individual's competence 

is not assaiied since poor pedormance is charged to alcohol. The SHM uses many 

tactics for self-image protection. Anxiety is aroused by poor performance which has a 

direct bearing on an individual's competence image. T h i s  situation is both unpIeasant 

and typically self4efeat.g (Spence & Spence, 1966). When the level of anxiety is 
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elevated to where image cornpetence performance becomes hampered, the individual 

consumes alcohol. Alcohol then becomes the object of blame for poor performance. 

Self-bandicapping therefore serves two distinct functions: it reduces 

performance d e t y  derived nom evduative interactions; and it provides concomitant 

esteern-maintaining defences. Self-handicapping has been found to exist to a greater 

extent with males than with females (Berglas, 1987). 

Interactional Theory 

Interactional theory (Ekehammer, 1974; Endler & Magnusson, 1976) 

attempts to explain the extent to which behaviour is consistent across structures or is 

specific to situations. Sadawa (1 987) argued there was a need to examine the 

interactions between various theoretical models, especially the behavioural and 

developmental models. Interactional theory thus is more of a mode1 than a theory 

(Endler & Magnusson, 1983, as tited in Cox, 1987)) which includes both the person 

and the environment, as well as attempts to delineate interreIationships between aspects 

of person and environment (Cox, 1987). 

An Integrated Theoretid View of Canadian Aboriginal Alcoholism 

Applying interactional theory to the other theones discussed, it wuld be 

hypothesized that Canadian Aboriginal alcoholics have developed alcoholism due to 

umeso~ved conflicts of chiidhood (psychoanalytic theory), and hadequate s w s  

associated with SOcialization in mainstream society (personality theory). Further, they 

have developed a conditioned response to dcohol consumption for reducing emotional 

stress (operant theory), and have aquired learned responses in using dcohol to 

overcome aversive social situations (social 1-g theory) . These behavioral 
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responses are further integrated with certain desired outcornes that are only available 

when wnsuming alcohol (tension reduction theory). Any following inappropriate 

social behaviors are not N l y  realized because of the reduction of seIf-conscious 

processing brought about by the intoxicathg effect of alcohol (tension reduction 

theory). Poor performance can be blamed on alcohol and not on the self (self- 

handicapping model). Finally, alcohol is continuai to be used in order to reduce 

associated stress (stress response dampening) . 

Genetic Predisposition to AlcohoIism 

Although the vanous theones have presented interesting insights on 

alcoholism an underlying cause has not been found. Knowledge of human genetics has 

provided a newer tool for helping to find causes of diseases. In recent years genetic 

researchers have searched for evidence of genetic predisposition to alcoholism. In 

199 1, Blum presented an overview of evidence of possible genetic indicators for 

alcoholism fiom bis research of studies that were conducted in a number of countries. 

The following review, cited fiom Blum's studies of biogenetic research, is presented to 

show the important hdings that are providing evidence of possible genetic rnarker(s) 

for indicating an individual's higher risk to alcoholism. 

Alcoholic Children of Alcohoiic Parents 

Research findings on the possibüity of genetic predisposition to alcoholism 

were presented, by Blum (1991), from previous shidies conducted with adopted 

children of alcoholic parents. In 1972, Schuckit, Goodwin, and Winokur at the 

Washington University in St. Louis, USA, found that subjects reared apart from their 

biological parents were more iikely to have problems with alcohol consumption when 
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their biological parent was an alcoholic. Goodwin, Schulsinger, Hemansen, Gu, and 

Winokur (1973), from a study of 5,483 adopted males in Denmark, found the sons of 

alcoholic parents were three times more likely to have problems with alcohol 

consumption than were the sons of non-alcoholic parents. A 1978 study, by Bohman at 

the Umea University in Sweden, found fkom a simple of 1,125 adopted males that the 

sons of alcoholic fathers were three times more likeIy to have problems with alcohol 

consumption than were the sons of non-alcoholic fathers, and the sons of alcoholic 

mothers were twice as likely to .have problems with alcohoI wnsumption (Blum, 1991). 

Types of Alcoholics 

Cloninger, Bohrnan, and Sgvardsson (1981), from a study of 862 adopted 

males and 9 13 adopted females, reported that 22.8 % of the sons of alcoholic biological 

fathers became alcoholics compared to 14.7 % from non-alcoholic fathers, and 28.1 1 

of the males whose biological mothers were alcoholic also becarne alcoholics, 

compared to 14.7 % whose biological mothers were non-dcoholic. The study further 

found that daughters of alcohoiic mothers were 10.8 % more likely to become 

alcohoiics compared to 2.8 % from non-alcoholic mothers. The study aiso found that 

the adoptive environment was not a detennining factor even when an adopted parent 

was an alcoholic. The study M e r  identified two distinct types of alcoholism: Type 1, 

identifies both genetic predisposition due to parental use of alcohol and environmental 

influences, specifically where parents were in unskiIied occupations, as the most 

common fom of alcoholism for both males and females; Type II, identifies males who 

were adopted from alcoholic parents, are nine times more like1y to become alwholic 
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regardless of environmental factors; Type IiI, idenafies alcoholics with anti-social 

personality disorders, percentages not infened. 

Genetic research has also looked for brain electrical scalp site EEG markers 

which show a causal relatiomhip with alcoholism. Therefore alcoholism wodd be 

detectable from EEG recordings. 

P3 Scalp Site a Possible Identifier 

The P3 scalp electrode site was found to be a possible genetic marker of a 

predisposition to alcoholism in boys, from studies by Begleiter, Porjesz, Bihari, and 

Kissin (1984) at the New York State University in Brooklyn, and by Whipple, Parker 

and Noble (1 WB), at the University of California in Los Angeles. Their sîudies found 

in general there was a low magnitude of electrical activity at the P3 site, and may 

indicate possible nsk toward alcoholism (Blum, 1991). 

The AlcohoLic Gene 

Assurning that aicoholism is a genetically definable disease, genetic 

researchers believe that an alcohol-gene (Alogene) should be identifiable from the 

3,000 hown disease genes amongst the 100,000, or more, genes found in the human 

genetic chah (Blum, 199 la). In 1989, Blum reported that research had discovered a 

possible genetic m a r k  refend to as Y AI ailele. " In 1990, Blum et al detennined 

from smaU samples that other genes as well as nongenetic factors may also be involved 

in alcoholism, and that more research is needed before present genetic findings can be 

used as a diagnostic tool for identifying predisposition to the risk of alcoholism. 

Although one genetic study indicated that 85 % of North Arnerican Indian alcoholics 

fkom the south-western region of the USA appeared to show gentic markers, Blum 
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(1991) also concluded that some forms of dwholism rnay develop without a genetic 

contribution. 

Treatment 

Regardles of the underlying reasons for consuming alcohol, some form of 

trament is required for the efimination or reduction of alcohol addiction. Treatment 

programs for alcoholism began in 1935 when a former alcoholic stockbroker, BilI 

Wison, met an alcoholic general practice medical doctor, Dr. Robert Smith in M o n ,  

Ohio. The two men discovered that the mutual sharing of their experiences 

strengthened their resolve to remain abstinent. Their mutual experience resulted in the 

formation of the Alcoholics Anonymous (AA) self-help group support systern. The AA 

system emphasizes a 12 step program that must be applied for the remainder of the 

alcoholic's life in order to assure continued abstinence. The 12 steps and the AA 

îraditions are described in the AA 'Big Book." The emphasis of the AA program is 

the personal motivation of the alcoholic to get better, and hislher ability to recognize, 

accept, surrender and understand that alcoholism is a type of illness where continued 

sobrïety is dependent on never consuming alcohol again (AA World Senices, 1993). 

Tberapeutic Communities 

Therapeutic communitiw were first developed by Maxeil Jones in the 1950s, 

in psychiatrie hospitals in Bntain. Therapeutic communities for addictions in the 

United States began with the formation of Synanon in New York state in the early 

1960s. Klein and Miller (1986) suggested that the residential thenpeutic community 

treamient approach is most appropriate for individuals with anti-social behaviour . 

However, other researchers have suggested that in-patient residency in rehabilitation 
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centres is the best way to treat ali addictions, particularly at the chronic stage. Many 

practitioners believe that the only effective treatrnent for addictions is in-patient 

treatment using an adaptation of the AA model in the fom of a 12-Step 

Transformational Mode1 (1 2-STM) that fosters a systemic and holistic approach. 

Galizio and Maish (1985) suggested that treatrnent programs using a 12- 

STM should consider following the Minnesota Model which is based on the following 7 

factors: 

Use of drug and aIcoho1 addiction biophysiological social disease model. 

Use of psychiatric biopsychosocial model. 

Treatment of the biological part of each disurder first. 

Emphasis on the "family diseasen aspects of addiction and psychiatric disorders. 

Focus on commitment to abstinence. 

Therapeutic progression using the 12 steps of AA. 

Structural progress emphasizing "discipline" in recovery. 

Recent Suggestions For Treatment Paradigms 

Although the AA self-help group approach has helped many alcoholics, self- 

help groups are not found to be the answer for ail alcoholics (Wells, 199 1). Traditional 

alcoholism prevention programs utilizing treatment models such as the AA support 

system and aversive-conditionhg were often found to be unsuccessfid foiiowing a 

single treatment (Costello. 1975). In vivio aversive wnditioning using emetic drugs 

(vomit producing) to evoke an unpleasant physical response when consuming alcohol 

was found to be moderately effective, and was also found to be associated with high 

relapse rates (Quinn & Henbest, 1967; Rachman & Wilson, 198 1). Although aversive- 
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conditionkg was shown to be more effective when combined with other techniques, 

Spiegler (1983) concluded that Mure  of aversive-conditioning was found when there 

was high raistance to di types of treatment. Lewis (1992) suggested that the 

abstinence-oriented recovery mode1 of self-help progmms is a treatment choice for 

highly motivated individuals during the early stage of addiction. However, Kaufman 

(1985) indicated there exists a need to treat addictions differentially and to base 

treatment on diversity rather than on one commonality. He concluded that alcohol 

problems are found to be both "systems-maintainhg and systems-maintaineci." For 

example, alcohol abuse by one family rnember can become so central to a family's 

functioning that alcohol becomes the primary organizing factor in the system's 

structure, with the family Iearning to maintain its homeostasis around the individual's 

drinking behaviour. The family system reaches a point where it is unable to 

differentiate itself fkom the akoholic and each member l ems  to react in ways that 

reinforce the addiction (Lewis, 1992). 

Client-Centred versus Program-Centred Treatment 

Ranew & Semtelia (1992) believe that treatment should be client-centred 

rather than program-centred. They suggest that an effective treatment mode1 should 

encompass multiple theones and a diversity of program and treatrnent stiategies in 

order to develop individualized treatment plans. Karasen (1986) specified the need to 

find a relationship between specific techniques h m  different schools of psychotherapy 

to help differentiate among effective experiencing (E), cognitive Mastery (R), and 

Behavioural Regulation (A). He emphasized that treatment paradigms need to 

recognize individual differences as well as multiple causality and different levels of 
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analysis. Two individuals may both be labelled as alcoholic; however, they may have 

completely different socio-economic, familial, educationd, persondity, cognitive and 

occupational characteristics. Hence, it seems reasonable to assume that diverse 

treatment models are necessary (L'Abate, 1992). 

L'Abate (1990) proposed there is a need for a continuum of  psychological 

interventions based on three different recognized types of prevention: primary, 

secondary and tertiary. His proposed strategies distinguish t h e  degrees of 

functioning/dysfunctioning: primary preventions identify non-cIinid not diagnosable 

people at low risk; secondary preventions identify pre-dinical and diagnosable people 

at high risk but not critical; and tertiary preventions identify people at very high risk 

and diagnosed to be in a critical state. 

The first major difficulty with addictions interventions is in "reality testing . " 

How does the therapist validate the addict's perceptions and accounts without spending 

a significant amount of time with fabricated or distorted past and present events 

irrelevant to the addiction? L'Abate (1992) suggests a prefened media of treatment can 

be classifiai according to the ERAAwC model, where: 

1. E = Emotionality: aügns with the existentid and humanist schools which stress the 

importance of intemal States such as, anxiety, fear, guilt, shame. 

2. R = Rationality: aligns with psychodynarnic and/or rational approaches such as 

psychoanalysis, rational-emotive therapies, reality therapies, expectancy theory and the 

self-handicapping model of addiction. 

3. A = Activity: includes all the behavioural approaches that use classical conditioning 
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and reconditioning , instrumental reinforcemen t , and social learning in teraction 

methods. 

4. Aw= Awareness: inchdes Gestalt-type approaches which stress the importance of 

interna1 cues versus extemal cues. 

5. C=Context: as stressai by the interactional schools and famiy therapy movement. 

Det oxification 

Detoxificatim is the first step in the treatment of alcoholics. The treatment 

goals are threefold: to provide symptomatic relief, to prevent withdrawal 

complications, and to encourage the individual to enter alcoholism treatment following 

withdrawal (Seners, 1988). During detoxifcation, dnigs are often used to treat aicohol 

withdrawal symptoms, to assist with the maintenance of abstinence, and to trait mental 

health disorders that either lead to or result from extreme drinking (Peachy, 1991). 

Drug treatment for detoification involves the basic principle of substituting 

another sedative-hypnotic agent for alcohol, such as benzodiazeprine (Librium or 

Valium), Phenobarbital (barbiturates), or paddehyde. Benzcxiiazepine is dso used as 

a detoxiwg agent to help prevent alcoholic sehues (Launders, 1983). Although 

drugs may play a major role in the rehabilitation of the chmnic alcoholic, they are 

adjunct te other therapies directed at the amelioration of alcohol related problems 

(Peachy, 1991). Therefore, drugs shouid be used in the context of an alcoholisrn 

treatment plan which includes a i l  elements of therapy required by the patient (Seilers, 

1988). 



Non-Drug Maintenance 

Non-drug treatment for health problems associateci with alcoholism may 

include vitamin therapy such as described by Launders (1983): 

1. Detoxification: Multivitamuis containing MC, taken twice a day. Zinc may 

ensure continual function of alcohol dehydrogenase (enzymes which catalyze 

oxidation-reduction reactions) . 

2. Wemicke-Korsakoff Syndrome (alcohol dementia) : Thiamin, given intramuscularly 

(100 mg), and folk acid, 1 mg per day . 

3. Magnesium and folate deficiency: Magnesium, 2 mL every 6 houn for 48 

hours or in the form of glucoheptonate salt 15 mL 3 times per day. 

4. Hypocalcemia (abnormally low levels of calcium in the blood): Calcium gluconate 

7.5 mg per &y. 

5. Hypophosphaternia (abnormdy Iow levels of phosphates in the blood): Potassium 

phosphate 20-40 mL to each litre of intravenous Buid. 

Evaluating Treatment Programs 

Saltzrnan and Norcross (1990) indicated that the variety of treatment 

modatities for addiction has b e n  referred to as a 'confusing and maddening morass" of 

psychotherapeutic interventions. Moos, Finney , and Chronkite (1990) suggested that 

many researchers have used a "black box" approach to evaluate treatment prograrns, by 

paying little attention to other factors that may affect alcohol abuse or addiction. 

Therefore, they have discovered little about the process of treatment or about ways to 

improve treatment. For example; researchers such as Polich, Armor and Braiker 

(1981) determined, fiom a four year follow-up study of a combination of patient and 
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treatment-relatai factors, that these factors were only able to account for approximately 

4% of the variance in long tenn abstinence and slightly over 9 1 of the variance in 

drhking problems. 

Moos et al (1990)suggested that an "expanded biopsychosoci~~2 paradigm " is 

needed to more accurately evaiuate the efficacy of treatment process and treatment 

outcornes. Their evaluation paradigm design incorporates the following five factor 

rnethod for evalwtion: (A) life conditions prier to treatment, (B) client prior to 

treatment, (C) treatment, @) life conditions afler treatment, and @) client during 

foiiow-up. They dso emphasized that it is important for future research to determine 

how well recovered alcoholics function 2- 10 years following treatment. Further , how 

are these individuals functioning psychologically, sociaIIy, and in their mreer field, and 

how stable is the5 course of remission and what effect does their remission have upon 

spouse, family , social, and career acquaintances? L'Abate (1992) suggests that a 

continuum of preventive interventions with a lanice-like integration of professionals 

and para-professionals would allow for systematic models of intervention strategies 

with systematic evaluation and follow-up. 

Canadian Aboriginal Treatment Centre 

Some of the suggestions made by Moos et al, (1990) and L'Abate (1992) for 

integrating preventive interventions with social paradigms were applied approxirnately 

18 years earlier by the Aboriginal controlled alcohol and drug treatment centre located 

in St. Albert, Alberta. This Aboriginal administered and operated centre was founded 

in 1972 and is fimded by the Alberta Alcohol and Drug Abuse Commission (AADAC). 

The centre has two separate components: the Nechi Institute, Alcohol and Dnig 
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Education Centre for training addictions counsellors; and Poundmaker's Lodge for the 

treatment of addictions (Hodgson, 1992). 

Nechi Tnstitute and Poundmaker9s Lodge. The Nechi Institute and 

Poundmaker's Lodge integrate traditional Canadian Aboriginal culture, particularly 

northem Cree and mid-western Aboriguial cultures, with the 12 steps of the AA 

program. The Medicine Wheel, which emphasizes the in ter-relationship of aU thuig s, 

is the main cultural model that is integrated with the AA program. Traditional 

Abonginal spirihial ceremonials such as sweetgrass ceremonies and sweat lodges are 

also integrated with the centre's augmentation of the AA model. 

The Nechi Institute and Poundmaker 's Lodge emphasize cornmunity 

awareness as integral for the addict's complete recovery. Through their cornbined 

efforts, these two centres have raised awareness of addictions and abuse problems in 

Aboriginal communities, from 25 participating communities in 1986 to 1165 

participating communities in 1992 (Hodgson, 1992). 

In 1994, Poundmaker's Lodge, in continuous effort to find effective 

treatment methods for people suffering with dmg and aicohol abuse, was the fust 

Canadian treatment centre to engage in moperative research, namely this study , on the 

possible eficacy of neurofeedback training for the reduction of alcoholism. 

Background to Neurofeedback Therapy 

Neurofeedback training as a form of therapy developed out of the earlier 

research that focused on discoverks of the brain's e1wtrica.i activity , or EEG, and the 

discoveries of proven feedback methods from early biofeedback studies. The 

integration of these two paradigms, the brain's electrical activity and biofeedback 
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methods, form the basis for neurofeedback training (NT). In order to understand the 

nature of NT it is essential to review the background on research findings of the brain's 

electrical properties and the findings from early biofeedback -ch. 

ElectricaLMechanical Ekplanationî 

Origins of cerebral electrical activity having elecPical-mechanical 

explanations of EEG recordings, such as the hypothesis that eye muscle movement and 

cardiac pulsations produce alpha rhythms, were presented by researchers such as 

Kennedy ( M g ) ,  Lippold (1973), Cavonius and Estevez-Uscaryn (MX), and Castao 

(1983). However, studies conducted by Hogan and Fitzpatrick (l987), with brains that 

were isolated from any muscle activity, found that alpha rhythms were still produced. 

Their study showed that electromechanical explanations on the origin and generation of 

EEG activity are difficdt to support. Their study M e r  indicated that biochemical 

sources are responsible for the electrical activity of the brain. 

EEG Activity and Inhibitois of EEG Activity 

Active EEG refers to the EEG that is recorded when attention to sensory 

stimuli produces a change in EEG amplitude. For example, Berger (NB/ 1969) found 

that the EEG of the faster beta rhythm became more active and the slower alpha rhythm 

was less active when consciousness was focused on a specific mental activity. Berger 

suggested that mental work can, therefore, be seen as an expression of the faster beta 

rhythm and an inhibition of the slower alpha rhythm. Hans Berger (1929/1969) k t  

indimted that a particular sensory centre exerted a generalized inhibitory effect on the 

r a t  of the cortex during sensory stimulus and under certain circumstances can be 

associated with wnscious mental processes. This inhibitory effect was found to 
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manifest with a reduction of alpha rhythm activity, suggesting that alpha is associated 

with passive psychological processes. 

In reference to biofeedback and neurofeedback inhibition refers to 

behaviours that diminish feedback to the subject; whereas, activation refers to 

behaviours that enhance feedback to the subject (London and Schwartz, 1984). 

Delta Rhythms 

FoUowing Berger's (1929/1969) use of Greek letters for iden-g 

electrical frquencies, Walter (1937) referred to the fiequency range from 0.5-4 Hz as 

the delta band. The lower EEG fiequencies of the delta band were found to dominate 

during deep sleep. EEG brain wave activity recorded when subjects were at rat ,  was 

found to occur in the theta and alpha frequency ranges between 4-12 Hz. EEG activity 

was found to shift toward the bem frequency range above 12 Hz when subjects b m e  

excited (Berger, l929/1969; Jasper, Solomon and Bradley, 1938). 

The delta band of fkquencies, or the delta rhythm, has been found to 

increase with emotional stimulation, such as being asked personal questions 

(Hoagland, Cameron, and Rubin, 1938). Also, increases in delta activity were found 

during word fluency tasks. However, the presence of high amplitude delta brainwave 

activity in the awake state is generally considered abnomal (Tucker, Dawson, Roth, 

and Penland, 1985). 

Theta Rhythms 

The Greek letter theta was assigned to the electncai brainwave activity in the 

4-8 Hz frequency band. In the early 1960s, the theta rhythm was found to occur in 

deeper stages of meditation (Anand, China, and Singh, 1961). In 1953. Walter 
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reported that theta activity predominated in children between 1-6 yean of age and 

decreases with age. He suggested that alpha waves scan for information and theta 

waves scan for pleasure. He M e r  suggested there appears to be a relationship 

between slow theta brainwaves and performance tasks. Haulon and Royal (1977) 

studied the effect of theta suppression with radar control operators and detennined the 

results of their study agreed with the conclusions of Lawrence and Johnson (1976) that 

the suppression of theta may be effectuai in improving performance in vigilance tasks 

of long duration. 

Winson (1990) proposed that the EEG theta rhythm occurring during the 

awake state can be explained as a rnechanism of survival. Winson's e-ment with 

animals found that theta brainwave activity was produced during sunival behaviours, 

suggesting that survival stimuli activate theta frequencies. 

Alpha Rhythms 

The EEG frequencies in the alpha band are designated as 8-12 Hz and may 

record in amplitudes as high as 30-50 UV. Alpha was reported to be found in 75% of 

all peuple when awake and reIaxed and increased diuing tasks involving reaction time 

(SumilIo, 1963). Other researcbers such as Morgan (1965) and Brown (1974) reported 

that alpha rhythms can be produced by simply closing the eyes. These early studies 

further found alpha to be associated with a state of relaxed wakefulness that is often 

rz:ined to as passive-awake. The alpha band was dso found to be associated with 

pleasant mood experiences thus producing a state of relaxed alertness (Kamiya, 1969). 

However, other studies found that subjects engaged in alpha biofeedback training 



reported both positive and negative subjective experiences (Cott, Pavaloski, & 

Goldman, 198 1). 

Plotkin (1976) reported that alpha activity occurs when the mind is st i l l  and 

awareness of perception is ken. Plotkin suggested the success in producing alpha 

amplitude was highly dependent upon the subjects' personal expectations. His studies 

determined that the individual's personal experiences from biofeedback experiments 

were unrelated to the level of alpha amplitude. He reported that their personal 

experiences were not related to alpha amplitude, but, were more related to their 

personal value of the method, their evaluation of pleasant feelings during the 

experiment, and other individual perceptions of their experience. 

Relaxation was detennined by Tyson and Audett (1979) to be the most 

common behavioural srrategy for increasing alpha rh ythms. Kondo, Travis, Knott , and 

Bean (1979) found that by using biofeedback training methods subjects were able to 

increase their alpha amplitude above their baseline rneasures at the occipital Lobe. 

Mikuriya (1979) reported that the syncronization of right and left occipital lobe alpha 

rhythms appear to produce a greater degree of relaxation or quietude compared to 

unilateral or bilateal training. In general, a strong relationship has been ceported to 

exist between increased alpha levels and States of reduced stress and anxiety (Tyson, 

1987). 

Beta Rhythms 

The beta EEG activity was defined by Berger (1929f1969) as a high 

frequency rhythm in the range of 12-50 Hz generated at low amplitudes from 2-30 UV. 

This large band of beta frequencies was later separated by Jasper and Andrews (1938) 
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into two categories consisting of beta waves ranging from 13-30 Hz and gamma waves 

ranging h m  30-50 Hz. This separation and the use of the term gamma is less 

frequently accepted or employed by researchers and is infrequent in literature (Ray, 

1990). Beta rhythm nom 12 Nz to 20 Hz were first recorded h m  the sensory motor 

lobe during research expenments with hungry cats trained to press a bar for a food 

reward. The researchers who discovered this rhythmic pattern (Roth, Sterman, & 

Clemente, 1967; Stemian, & Wynvicka, 1967; Wrywicka & Sterman, 1968) referred 

to this range of frequencies as the Sensory Motor Rhythm (SMR) because of its 

location in the sensory motor cortex (Steman, 1996). 

Earlier in 1949, Jasper and Penfield reported that beta activity can be 

blocked by voluntary mental effort. In 1953, Walter was successful in associating 

increases and decreases in beta activity with emotional tension, such as occur in States 

of anxiety. Lindsley and Wilke (1974) suggested that beta activity was involved during 

the processing of positive and emotional stimuli. Vogel, B r o v e m  and Klalber 

(1978) reported that reduced beta EEG activity occurred during autornatized tasks such 

as reading color names and naming familiar objects. Beta EEG activity was reported to 

increase during more spatial tasks, such as embedded figures, object assembly and 

block design. Subjects in their study were also reported to show less beta rhythm on 

difficult math tasks than subjects who performed better on spatial tasks. Ray and CoIe 

(1985) found that higher beta microvolt (UV) levels were present in the right temporal 

region during positive emotionai stimuli, and decreased with negative emotional 

stimulus showing that beta rhythm was affectai by tactile, auditory, and emotional 

stimulation. Guiiion and Buchsbaurn (1986) also confirmed that sensory input and 
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mental activity produce higher beta frequencies, and fiirther have the effect of blochg 

alpha activity. 

Biofeedback and Critichm of Early Biofedback Research 

Biofeedback is a form of applied psychophysiological methods designed to 

provide systematic exterd feedback, in the form of auditory and visual signals, of a 

person's responses to some selected physiologicâi state in order to effect changes to that 

state. Biofeedback methods rely upon the application of leamhg theory wmbined with 

operant conditioning and classical conditioning from behaviouml therapy , as developed 

by early biofeedback and behavioural researchers, such as; Bandura and Walters 

(1963), Ullman and Krasner (1965), Wolpe (1973), and Sterman and Wyrwicka 

(1 967). 

Considerable research was conducted in the 1960s and the 1970s, in order to 

develop biofeedback methods for 1-g to control intenial processes (Lubar, 1977). 

However, by the mid 1970s the various methods for assessing biofeedback and the 

reported conclusions were being questioned (Gastaut, 1975). Friedman (1976) 

contended that the lack of ngorous methodology limited the conclusions that could be 

derived from most biofdback research projects. Hardt and Kamiya (1977) suggested 

that the opposing findings that were previously reported in biofeedback research were 

ofien related to vaguely defined procedures and varying approaches used in defuiing, 

detecting and measuring EEG activity. 

Biofeedback a placebo. Biofeedback was also criticized as being seen as a 

panacea, and that it might merely be a placebo (Stroebel & Gluecck, 1973; Ruel, 

1976). Passini, Watson, Dehnel, Herder and Watkin (1 977) reported inconclusive 



findings with alpha biofeedback and suggested the results may be merely due to a 

placebo effect. An 18 month follow-up of their subjects (Watson, Herder, & Passini, 

1978) found that alpha biofeedback training appeared to have had an efféct on subjects' 

anxiety. However, the results were ambiguous regarding the effect on subjects' alcohol 

abuse. Again they suggested the results may be due to a placebo effect. It is ais0 

interesthg to note that Miller (1972) reported he and his colleagues were unable to 

replicate their early biofeedback experiments where animals were immobilized with 

curare. His later experiments did not use curare. Therefore, he suggested that the 

earlier results rnay have been due to the curare (Lynch, 1973). 

However, Wyler, Lockard, Ward, and Finch (1976), in a study of five 

subjects engaged in an experiment with EEG operant conditioning, ruled out placebo 

effects when they found no EEG change in one subject, increased changes in two 

subjects, and decreased changes in two subjects. Kuhlrnan and Allison (1977) dso 

ruled out effects. Green and Green (1978), from theû studies of biofeedback at the 

Menninger Foundation, concluded it is difficult to have a tme control group in 

biofeedback research. They also cautioned that it is highly unethical to use false 

feedback in order to mate a placebo effect for tesearch purposes. 

Biofeedback: a LRarned Skill 

Green and Green (1978) emphasized that biofeedback is not conditioned, but 

rather is a leamed skill. However, a previous study conducted in Germany &th ten 

alcoholics found that, although they were able to raise their heart rates and their 

respiratory rates using biofeedback, they did not show learning across sessions nor with 

prolonged training (Cohen Kiem & Lieb, 1976). In 1981, Suter, Griffin, Smallhouse 
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and Whitlach concluded from a study with 14 subjects that they were able to control 

their EEG activity, particularly alpha, but they did not l e m  to control their EEG 

activity frorn session to session. Cott, Pavloski and Goldman (1981) determiRed that 

leamkg was not found to have taken place with subjects who were naineci with the 

stimulus signal set below the probability of 0.50. They concluded, in order for 

leamhg to take place with biofeedback experiments, the probability of obtaining a 

stimulus signal has to be greater than 0.50. DeGood (1983) reported that &y to day 

reliability of biofeedback training was found oniy with a combination of EMG and 

EEG training. 

Feedback required. Yamaguchi (1980) found that subjects who were 

categonzed as h a h g  an extemal locus of control, from scores obtained on a Japanese 

version of the Rotter InternaI-Extemal tocus of Control Scde, were able to 

significantly increase their alpha activity above their baseline measures. He concluded 

that successfiil alpha enhancement aaining, or biofeedback training, might have a 

cognitive cornponent. However, in an expriment with 50 subjects and 50 controls, 

Gagea (1982) found that only subjects with a biofeedback signal were able to l e m  to 

increase or lower their EEG alpha levels. A study with 160 heaithy males also found 

that control of their theta andor alpha rhythms was contingent on receiving a related 

fdback  signal (Chernigovskii, Markam, & Avsarkiyan, 1982). 

Hemisphere EEG. Fox (1979) suggested it may be easier to l m  to 

control alpha ac tivity in the nondominant hemisphere. Cunningham and Murp hy 

(198 l), fiom a study with 24 learning disabled adolescent males, reported improvement 

in math skills when subjects leamed to raise their EEG activity in the right hemisphere 
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while at the same the lowering EEG activity in the left hemisphere. In 1984, Moore 

reponed changes in stuttering with a single abject who learned to suppress alpha in the 

left hemisphere. J e n h s  and Moore (1985) reported EEG changes in the right and left 

hemispheres of subjects engaged in processing cognitive-linguistic mate& with the aid 

of a biofeedback signal. Sirnilar EEG patterns were found with 20 male and 20 female 

university subjects who were ail right handed; however, fernales were found to shift to 

nght hemisphere dominance when producing emotioRalf y-laden thoughts while 

provided with a biofeedback signal mavidson & Schwartz, 1976). 

Occipital EEG. The successful increasing of occipital alpha amplitude 

using feedback enhancement was demonstrated by 20 female univers@ students 

(Kondo, Travis, Knott, & Bean, 1979). However, alpha feedback training at the 

occipital lobe was not found to be effective with 36 female college students being 

trained with generalued relaxation when confrontai with aversive stimuli (Chisholm, 

DeGood, & H m ,  1977). In contrast, 36 'normal" femaie university students showed 

greater ability to identiS, changes in alpha activity in the occipital lobe compared to 

other regions (Cincirpini, 1984). Significantly greater changes in alpha rhythm in the 

right hemisphere of the occipital lobe were found with eight subjects who were 

clinicaily diagnosed with anxiety disorder (Hohan,  1980). 

Learning to syncronize the nght and left hemispheres of the occipital lobe 

was reported to produce a quietude state in over 200 subjects (Mikuriya, 1979). In 

1978, D e G d  and Valle reported that non-users of alcohol and tobacco were found to 

be able to increase their occipital alpha, however, users of these substances found this 

task to be more chailenging. Their study suggested that individuals with poor cortical 



regulatory ability might be predisposed to the negative effects of cortical activating 

substances such as aicohol. 

Variability Due to Inattention to Signais 

Mulholland, Goodman, and Boudrot (1983) cautioned that biofeedback 

practitioners must consider the attentiveness of the trainee in order to rnake more 

accurate decisions about the variability of the EEG recordings gathered during feedback 

sessions. It has been found that attentiveness to the feedback signal is show to 

irnprove dysfunctions, whereas, inattention to the feedback signal has been show to 

increase the variability in the physiological dysfunctions. They concluded that greater 

variability in individual EEG profiles may be associated with dysfunction; whereas, a 

reduction in variability is considerd to be associated with improvernent. 

Abnormal EEG and Behavioural Disorciers 

In 1938, Jasper, Solomom and Bradley were successful in recording EEG 

activity in persons with Minimal Brain Dysfunction (MBD). Abnormal EEG levels 

were also recorded from children with MBD by researchers such as, Cohn and Nardini 

(1958), and Pavy & Metcalf (1965). In 1952, Knott, Plan, Ashby and Gottlieb 

reported EEG abnormalities in children with behaviour disorders and psychopathic 

personality disorders such as epileptogenic activity . 
During the 1970s it became clear there were several different cognitive and 

behavioural disorders that were associated with abnormal EEG patkms, in particular: 

(1) Hyperkinetic Disorder (HKD), (2) Specific Leaming Disabilities CD), (3) Conduct 

Disorders (CD), and (4) Attention Deficit Disorder (ADD). Auditory feedback linked 

to record4 EEG signals was found to enhance an individual's perceived control over 
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frequencies (London & Schwartz, 1984). 

Neurofeedback Training (NT) As A Therapeutic Intervention 

Neurofdback methods were developed h m  the earlier work with 

biofeedback methods that were discovered by pioneer researchers, such as Sterman and 

WyMricka (1967), Kamiya (1968). Brown (1974) and Green and Green (l977), who 

began EEG alphaltheta NT in the late 1960s and early 1970s. At that time NT was 

referred to as brainwave training or BWT. Early studies, ushg biofeedback methods 

with EEG signals in the form of brainwave training, or NT, were fint  successfully 

applied in the reduction of epileptic seinires. Studies with cats that were trained to 

increase SMR activity (Fairchild & Sterman, 1974; Sterman, 1976) found a change in 

chemically induced seinire activity. Sterman (1974) determined that increasing the 

SMR activity while inhibiting the lower muencies of the theta band was successful in 

reducing seizure activity in four epileptics. 

Foiiowing the studies with cats at the University of Los Angeles by S terman 

and bis colieagues (as previously cited), research by Finley (1975), Seifert and Lubar 

(1975), and Lubar and Bahler(1976) further deterrnined that seinire activity in humans 

can be r edud  by inhibiting the activity of the lower frequencies of the theta band and 

simultaneously increasing the activity of the SMR. In 1982, Stennan deterrnined, from 

a review of a nu.&er of research studies that had b e n  conducted by differeni 

researchers, that approximately 70% of the epileptics who received SMR training 

Iearned to reduce their seinire activity. 



NT with Attention Deficit Hyperactive Children 

Early ideas about children with attentional problems stated that 

inattentiveness was due to 'wonton mischief" and was believed to be purposeful on the 

child's part, as suggested by StiUs in 19û2. In 1973, Satterfield, Lesser, Sand and 

Cantwell proposed that ADHD children who sought constant stimulus fkom sensory 

input did so because of their low arousal to sensory information. Their hypothesis 

seemed to explain the reason ADHD children responded positively to amphetamine 

sulphate, as was first documente. by Bradley in 1937. 

In 1976, Lubar and M e r  noticai improvement in attentional span and a 

reduction in hyperactivity with some of the epileptics who were trained to reduce their 

seinire activity. Consequently, he proposed that ADHD may be due to the inability of 

ADHD children to produce the higher beta frequencies normaliy found during cognitive 

task performance. Using NT methods, Lubar and Shouse (1976) conducted a NT case 

study with an 8 year 11 month old child diagnosed as hyperkinetic. Hyperkinesis was 

successfully reduced with NT designed to reduce theta activity and increase beta 

activity . 
Following successful reduction of hyperkinetic activity the child was 

re-trained to produce theta and reduce beta activity. This procedure resulted in the 

recunence of hyperkinetic behaviour. The child was again trained to reduce theta and 

incrase beta. Again hyperkinetic activity was successfiilly reduced. This set of 

experiments served to show that the dysfunctions of ADHD could be either increased or 

decreased using neurofeedback training methods. 
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Following this pioneer study by Lubar and Shouse in 1976, research and 

clinical practices with ADHD children over the Fast twenty years have developed 

procedures which have proven successful in trainuig ADHD children to reduce the 

symptoms of their disorders. Neurofeedback methods have, therefore, been successful 

in empowering ADHD children with measures of self-control over their dysfunctions. 

NT and Alcoholism 

Parallehg earlier beliefs about ADHD being due to uncontrolled wonton 

mischief, alcohoLism was ais0 thought to be due to uncontrolled wonton mischief and 

self indulgence (AA, 1993). This viewpoint did not change untii alcoholism was 

finally accepted as a disease by the medical profession. However, gaining personal 

control over the physiological aspects of the alcohol addiction was not believed possible 

until biofeedback was found to be a proven method for changing physiological States 

(Jones & Holmes, 1976). 

In 1941, Davis, Gibbs, Davis, Jetter and Trombndge, reportecl that alcohol 

consumption reduced the production of EEG activity in the 10-13 Hz range, and 

increases in alcohol consumption were found to produce inmeases in the 4-8 Hz theta 

activity. By 1966, research indicated that many chronic alcoholics produced lower 

levels of alpha activity , when not consuming alcohol, in cornparison to non-alcoholics 

(Pollock, et al., 1983). It appeared that dcohol had a norrnalizing effect on the 

production of alpha rhythms (Propping, Kruger & Janah, 1980). Therefore, the 

consumption of alcohol was able to reduce the anxiety brought about by abnormally 

high levels of beta activity found in many alwholics (Lipscomb, Nathan, Wilson & 

Abrams, 1980). 
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At the Menninger Institute, Green, Green, and Walters, (1 970) developed an 

aiphdtheta biofeedback technique that they used in experiments with alcoholics in the 

1970s. Their alphaltheta method was combined with Autogenic Training, a form of 

self-hypnosis described by Schultz & Luthe (1959), and breathing exercises, preceded 

by finger temperature warming. In 1973, the US Navy's medical neuropsychiaaic 

research unit at San Diego, California, initiated a study on the possible use of 

biofeedback in the prevention of alcoholism (Naitoh, 1973). However, a successful 

application of biofeedback methodology specifically for the omission of alcoholism was 

not reported until 1989 from studies conducted by Peniston and Kukosy at the Veterans 

Administration Medical Centre in Fort Lyon, Colorado. 

In 1989, Peniston and Kulkosky reported that all the EEG recordings from a 

sample of 15 Vietnam war veterans, diagnosed with chronic pst  traumatic stress 

disorder (PTSD) and comorbid dcohol abuse, showed low levels of alpha activity at 

the 0 1  site. They applied NT methods at the 01 site with the hope it would d u c e  

subjects PSTD, and their associated addiction disorders. In their NT design they 

integrated NT with thermal biofeedback, autosuggestion, imagery, and psychotherapy 

techniques, similar to the methods previously demibed by Green, Green and Walters 

in 1970. From their application of this integrated technique at the 01 site, Peniston 

and Kulkosky reported success in helping their sample of Vietnam war veterans 

overcome their PTSD and associated alcohol abuse (Penistcm & Kulkosky, 1989). 

Their sample of experimental subjects received the NT two times per &y, five days per 

week, for a total of 26 days. The results were comparai to 14 controls. 



Personality Changes. From theV 1988 pioneer study, Peniston and 

Kukosky (1989) reported positive personality changes in the subjects treated with NT, 

as measured with the Minneapolis Multiphasic Personality Inventory F I ) ,  the 

Miilon Clinical Multiaxial Inventory (MCMI) and the Sixteen Personality Factor 

Questionnaire (1 6PF). Reduction in depression was recorded using the Beck 

Depression Inventory (BDI). Sustained abstinence of alcoholism was detennined fiom 

18 month and 36 month follow-up studies (Peniston and Kullcosky, 1991). 

Contrasting Findings 

In contrat to the findings reporteci by Peniston and Kullcosky (1989), 

Gurvits, Lasko, Schachter and Kuhne (1993) reported that they found no significant 

differences in EEG recordings between 15 controls and 27 Vietnam war veterans with 

PTSD and alcohol abuse. Previously in 1944, Greenblatt , Lewis, and Ferrincio found 

that only 5 % of the alcoholics they studied had abnormal EEG patterns where 

alcoholism was not confounded with psychiatric or psychdogical factors. In 1952, 

Litîle and McAvoy reported that the EEG profiles of alcoholics showed a variety of 

pattems. They concluded that the poor alpha activity found in the EEG recordings of 

many alcoholics may be due to cerebral conditions and not due to the result of alcohol 

consumption. 

In 1953, Funkhouser, Nagler and Walke, found, from a total of 8 1 

alcoholics without overlapping complications, that 79.1 % produced normal EEG 

patterns. The 20.9 % who had abnormal patterns had either fast or slow EEG 

recordings, 53.7 % had low alpha amplitude and 54.3 % had high beta amplitudes. In 

their sample of alcoholics, 108 had psychiatric complications, 23 had allucinosis, 1 1 
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had delinum tremens, and 74 had convulsions. They concluded from their study that, 

although some alcoholic EEG profiles showed low alpha amplitudes and others showed 

high beta amplitudes, most alcoholics produced normal EEG patterns. In 1957, Delay, 

Verdaux, and Chanoit reportai that out of 953 alcoholics only 72% had very smaU 

EEG differences. They concluded tbat the recorded EEG changes were constant over 

time and may indicate that alcohol consumption was causing organic brain damage in 

their sarnple. 

A 1961 study at the New Castle State HospitaI exaxnined 645 EEG promes 

from 533 chronic alcoholics. The findings revealed that only 10% of the total 

admissions, 601 patients, had abnormal EEG recordings and only 7.5% of the selected 

chronic group had abnormal EEG recordings. Gross abnormalities in these recordings 

were found to be related to other psychiatrie factors and were not due to alcoholism. 

Their study concluded that uncomplicated chronic alcoholics did not have significantly 

different EEG profiles from normal profiles (Dryken, Grant, & White, 1961). 

In 1963, Arentsen and Sindnip reported finding only a 17 1 difference 

between normal EEG profiles and the EEG profiles from 317 Danish alcohoiics. He 

found that 32% of the alcoholics showed abnormal profles compared to approximately 

15 % in the general population. 

The EEG profiles of alcoholics have been found to Vary greatly depending 

on the type of alcohoiic, the severity of the disease, and how early was the onset of the 

addiction (Johannesson, Bergland & Ingvar, 1982). Begieiter and Pktz (l972), and 

Volavka, Pollock, Gabrelii & Mednick (1985) also found that rnost abnormal EEG 



patterns found with alcoholics were explained by other factors, either organicity, 

psychiatrie or psychologid. 

mer s  and Schuckit (1990) reported that a sample of 21 twenty-five year old 

sons of alcoholic fathers produced signiFicantly more beta activity in the 12-20 HZ 

range, compared to controls with no family history of alcoholism. They concluded that 

an alcoholic family background might genetically modify beta production. 

Frontal lobe EEG. h u e r  and HesseIbrock (l993), at the University of 

Connecticut, found that alcoholics w ho were also diagnosed with antisocial personality 

disorder produced high Ievels of beta EEG activity in their frontal lobes. In 1995, 

Deckel, Hesselbrock and Bauer reported they found that only the EEG differences in 

nght and Ieft frontal lobe sites were associated with alcohol related expectancies and 

further suggested that 'dysfunction" in the frontal lobe may be biologically determined. 

However, previously in 1994 h u e r  reported that high beta activity at the central site 

of the sensorimotor cortex (CZ) was the only predictor of alcoholics who had relapsed 

foIlowing a treatment program. 

Determinhg Individual Appropriateness for NT 

Screening for alcoholism may determine that alcohol consumption is a 

problem requiring attention, but the difficulty remains in determinhg which alcoholic 

rnight best benefit from NT. E3aseiine EEG measmes have not been found to reliably 

disaiminate between low Bsk (LR) and high nsk (IIR) individuals for alcohoiism 

(Pollock, Volvaka, Goodwin, & Mednick, 1983; Ehlers and Schulat, 1990; Cohen, 

Porjesz, & Begleiter, 1991; Cohen, Porjesz, & Begleiter, 1993). 



Confounding Variables 

A serious problem with making conclusions fiom the EEG recordings of 

alcoholics is the fact that alcoholics frequently use more than one substance. Studies on 

the effects of psychoactive drugs on EEG activity have shown considerable variability 

in outcornes. Although studies have found conclusive evidence of the effects of 

psychoactive substances on EEG activity the conclusions show that the EEG is 

dehitely altered. For example, caffeine has b e n  shown to increase both alpha and 

beta UV levels, also tobacco smoking has been found to increase both alpha and beta 

UV levels, but mostly alpha, cocaine has been found to increase beta UV levels and 

decreases theta UV levels, cannabis increases alpha UV levels and decreases beta UV 

Ievels, and pharmaceutical drugs have been found to have varying e f f ~  on EEG 

activity. Therefore, the abnormal levels in the EEG profiles of many alcoholics could 

be due to the consurnption of other substances; (Knott, 1990). Other confounding 

variables occur when the alcoholic has overlapping psychiatnc or psychological factors 

which alter EEG patterns (Greenblatt, Levin & Di Cori, 1944; Funkhouser, Nagler & 

Wake, 1953; Dryken et al., 1961; Begleiter & Plat., 1972; Volavk et al 1985). 

Primary versus Secondary Alcoholics 

Boeving (1993) suggested that as alpha waves ùicrease, the brain starts to 

normalize, neurotransrnitters start being secreted in the correct arnounts, and the addict 

loses the craving for alcohol or drugs. Although this may be the case for m i y  

alcoholics, other research indiates some alcoholics already have high levels of alpha. 

In 1949, Funderburk determined from a study of 78 chronic alcoholics that 55 could be 

classified as primary alcoholics and 23 as secondary alcoholics. He found that pnmary 
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alcohoiics are those whose addiction to alcohol is the primary problem, whereas those 

with confounding psychiatrie or psychological factors experienced alcohol abuse as the 

secondary problem. Seventy-three percent of the primary alcoholics were found to 

produce higher levels of beta and lower levels of alpha EEG activity. Secondary 

alcoholics were found to produced higher levels of alpha activity. His study showed 

that low alpha and high beta in the EEG profile may indicate that alcoholism is the 

primary concem and a high alpha amplitude may indicate that other factors are the 

cause of alcohol abuse. 

ConcIusions From The Literature 

Conclusions from the literature review suggest that since the introduction of 

alcohol into North America alcohol wnsumption has caused serious health and social 

problems for many people including those of Aboriginal ancestry. Successful treatment 

methods need to be found for people who sufler from alcohol addiction and abuse. The 

available literature on biofeedback and on the use of NT with alcoholism indicates that 

NT may be a plausible treatment technique for many alcoholics regardless of the cause 

of their addiction or associatecl complications. Galanter (1991) suggested the research 

that has b e n  completed in this area indicates there is a need for designed longitudinal 

studies to be conducted before generalued conclusions can be made about alcoholics' 

EEG profiles. Nthough accurate genetic markers may be discovered, genetic 

predisposition does not necessarily appear to be true for all alcoholics. It is apparent 

there is more than one type of alcoholic; hence, more than one type of treatment wiU 

more than likely be required in order to help a larger number of alcoholics. As 

suggested by L'Abate (1992), there exists a need for a continuous search for 
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preventive interventions and an integration of professional and para-professional 

techniques, in order to develop systematic models for evaluation, intervention, and 

maintenance of life time sobriety for the people who suffer with alcohol addiction and 

abuse in general. 

Researeb Questions 

In the present study the foîlowing research questions were addressed: 

Do measurable changes exist between pre and pst-QEEG assessments obtained 

from the participants? 

What descriptive information does the data show? 

What benefits were reported by the participants? 

What benefits were perceived by the observer? 

Do measurable changes exia between participants' psychological characteristics as 

assesseci b y pre and pst-ps ychometric instruments, and from participants' reports? 

What do the measured and reported changes indicate? 

Do differences exist in pst-assessrnent EEG profiles between participants who 

completed neurofeedback training in cornparison to participants who only 

completed the centre's augmented AA program? 

What do the differences indicate? 

M a t  do the findings indicate for further research purposes? 

What do the findings indicate for educational ~urposes? 



Overview 

The research process for this study began with a personal interview with the 

Director of Poundmaker's Lodge, in 1993, who gave his consent to allow the study to 

be conduct in the Abonginal operated alcohol and dmg rehabilitation centre. Ali 

participants were dram from volunteer alcoholics accepted to Poundmaker's Lodge 

following an explanatory pfesentation on NT as a method for treating dcohol abuse, 

that was given in a group setting. The participants were inte~ewed individually and 

initial researcher observations were recorded. Papa and pend assessments were 

administered in a group setting to measure cognitive fûnctioning, depression, and 

personality factors. Tbese were followed b y quantitative electroencephdograph y 

(QEEG) recordings to obtain neurometric rneasures from 19 xalp electrode sites, with 

each participant prior to the NT sessions. Qualitative data in the form of verbai 

responses to informal questions were coiiected from each participant during their NT 

sessions. Recordings of participants' changes in their EEG rhythms were also coUected 

at the completion of each NT session. Final interviews were held afkr completion of 

the 1st NT session and pst-assessrnent QEEG recordings were gathered during the 

final day of the 28 day treatment program. Follow-up telephone interviews h d  file 

reviews at Poundmakers' Lodge were then conducted in approximately three years (36 

months plus two to four weeks) following the completion of NT in the rehabilitation 

centre. 
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Confidentiality 

This research followed the ethical guidelines as set out by the Ethics 

Cornmittee, Faculty of Education, University of Alberta for conducting research with 

human s u b j e .  In order to meet the ethical requirements of confidentiality with 

human subjects, each participant was assigned a numencal code to prevent 

identification. Individual participants are therefore r e f e d  to by their assigned 

numerical code. In order to identify the NT participants from the AA participants and 

to provide some measure of gender differences, the phcipants are refemtd to as either 

male NT (those who completed NT), male NTD (those who dropped fkom NT), male 

AA or female AA (those who only completed the centre's augmented AA program). 

Participants 

AU volunteer participants were drawn from the available sample of alcoholic 

clients admitted to Poundmaker's Lodge. One person volunteerd to participate in the 

pilot study conducted in 1993 at the Cognitive Re-regulation Clinic, on campus ai the 

Faculty of Education, University of Alberta. Twenty-four potential participants 

expressed their interest in participating in this study following a presentation on NT that 

was given to di clients residing in Poundmaker's Lodge in Febniary 1994. Thirteen of 

the twenty-four potential participants decided to decline for various reasons. Six who 

were from a nearby correctional facility declined because they were required to 

complete the Minneapolis Multiphasic Personality Inventory-2 (MMPI-2). The 

cornmon reason given for declining was out of fear that thek MMPI-2 results and 

perhaps aii assessrnent results including EEG recordings might be used against them by 

correctional and/or judicial authorities. They further expressed their concems to the 
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other potential participants. Four others then decided against participahg also out of 

their perceived threat of the possible misuse of the results from the assessments they 

were required to complete. Three changed theû minds when they realized the daily 

cornmitment they were required to make. One deched when he saw the elearode 

paste, commenting that he would not be happy with sticlq paste in his ha3 every day. 

The final sample consisted of a total of eleven alcoholics of Canadian 

Aboriginal ancestry, six males and five fernales. One male pilot participant and ten 

participants from the main study location at Poundmaker's Lodge alcohol and h g  

rehabilitation centre. The study was restricted by the admuiistrator of Poundmaker's 

Lodge to allow only male participants to receive NT. 

Measures 

The methods and instniments used for gathering qualitative information and 

quantitative rneasures during this study are described in the order of qualitative methods 

fint and quantitative methods last. Qualitative data were obtained on information about 

participants' personal background fkom pre and pst-interview sessions, reported 

expenences of their treatment, and perceived changes to their alcohol addiction. 

Quantitative data were obtained from the SES, BDI, and MMPI-2 and from pre and 

post-EEG recordings, and from EEG recordhg results gathered during each NT 

session. 

Interviews and Researcher's Observations 

The initial i n t e~ews  consisted of informai questions designed to gather 

information about each participant's family background, personai expenences from 
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childhood and adolescence, interpersonal relationships with spouses and children and 

personal experiences with problems associated with alcoholism. 

Daily informal interviews were held with each participant d u ~ g  theh one 

hour NT sessions. Data was gathered at the beginning of each session for 

approximately five to ten minutes pnor to NT and immediately after the completion of 

each NT session. At the beginning of each session participants were asked to describe 

any subjective experiences they might have had following completion of their last NT 

session and that they believed were related to their NT. At the end of each session the 

participants were asked to describe any subjective experiences they might have had 

during the NT session that they attributed to the NT. The following openended 

questions were asked b y the researcher: 

1. What did you experience following completion of yesterday's session? 

2. What did you experience during today's session? 

3. How did you feel during the session? 

4. How do you feel now? 

5. What does this mean to you? 

6. Can you describe anything else? 

Final i n t e ~ e w s  were held to obtain information about each participant's 

cumulative experiences during the 28 day in-residence treatment at the rehabilitation 

centre, and also during the NT sessions for those who participated in this part of the 

study. During the final interviews information was obtained about participants' beliefs 

regarding their ability to abstain fkom aicohol without NT following release fiom the 

rehabilitation centre. 



Psychometric Measures 

Pre and pst-assessrnent psychometric measwes of participants' cognitive 

hinctioning were obtained from scores on the Shipley Institute of Living Scaie (Sm), 

rneasures of depression were obtained from the Beck Depression Inventory (BDL), and 

measures of personality factors were obtained from the Minneapolis Multiphasic 

Personality Inventory-2 (MMPI-2). The pilot participant was also administered the 

Millon Clinical Multiphasic Inventory (MCMI) and the Sixteen Personality Factors (16 

PF) as part of his pre-assessrnent battery. 

Shipley Institute of Living Scale. The Shipley Institute of LiWIg Scale 

(SILS) was developed by Walter Shipley (1939) to provide a time-effective means of 

assessing an individual's level of cognitive fùnctioning. The S U  scoring system 

transforrns raw scores into T-scores with a mean of 50 and a standard deviation of 10. 

The raw and transformed scores are ploned on profile sheets designed for this purpose. 

The scoring system provides a method for estimating equivalent measures of the Full 

S d e  Global IQ on the Wechsler Adult Intelligence Sale from age-appropriate 

normative data. The scoring also provides methods for estimating Conceptual 

Quotient, Abstract Quotient, and Mental Age Equivalency. The instrument is 

considered to provide a fair measure of cognitive functioning in a reasonably short 

assessrnent time frame (BoyIe, 1967). The data plotted on profde sheets was then 

entered into a word processing prograrn and reported in the Results section. 

Beck Depression Inventory. The Beck Depression Inventory (BDI) was 

designed as a 21 item self-report instrument to assess the severity of a variety of 

depression symptoms. The design structure of the instrument utilizes sets of questions 
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which describe clinicdly significant depression symptoms ranging fiom Mild, 

Moderate, to Severe depression. The subject chooses a numerical response on ail items 

ranghg fiom zero to three. The numerical value indicates the individual's perceived 

level of depression for that item: The items ask questions about the individual's 

perceived level of sadness, pessirnism, sense of failwe, dissatisfaction, guilt, self- 

dislike, self-hm, social withdrawal , indecisiveness, self-image change, work 

difficulty, fatigability, and anorexia. Raw scores are converted to T-scores with a 

mean of 50 and standard deviation of 10. Scores below 50 are within the normal 

range, 50-59 indicates mild to minimal depression, 6069 indicates marked depression, 

and scores over 70 indicate extreme depression (Beck, et al 1961). The BDI is a 

commonly used instrument for measuring the seventy of depression with dcoholics 

before and following detoxification (Clark, Gibbons, Haviland & Hendryx, 1993). 

Minnesota Multiphasic Personaiity Inventory-2. The Minnesota 

Multiphasic Personality Inventory (MMPI) was onginaily devise- by Hathaway and 

McKinley in 1940 and is currently the most widely used and researched psychomeeric 

instrument for providing an objective assessrnent of abnormal behaviours. Revised in 

1989 by Butcher, Dahlstrom, Graham, and Tellegen, the current instrument, the 

Minnesota Multiphasic Penonality Inventory-2 (MMPEZ), contaios 567 true and fdse 

items that yield 10 cliBical scales which assess major categories of abnormal behaviour, 

plus 4 validity scales for assessing the individual's test-taking attitudes. The 10 clinical 

scales assess: hypochondriasis, depression, hysteria, psychopathie deviate, masculinity- 

femininity, paranoia, psychasthenia, schizophrenia, hypomania, and social introversion. 

The four validity scales are: cannot say, lie, F (infrequency of responses), and K (a 
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correction factor). The results are plotted on a standard profile sheet hdicating the 

clinical signifiaince of elevated scores. Raw scores are converted to T-scores with a 

mean of 50 and standard deviation of 10 (Hathaway & McKinley, 1989). 

A variety of MMPI-2 supplementary d e s  have also been developed for 

extrapolating more specific behaviours such as alcoholism, as measured by the 

MacAndrew Alcoholism Scale (MAC). The MAC tabulates the items that assess the 

individual's tendency toward continued alcohol habituation. The current MMPI-2 

normative sample included 8,129 alcoholics: 6,s 12 white male adults, 409 white male 

adolescents, 1045 white female adults, 163 white female adolescents, and 297 black 

male adults. Although this sample is not necessarily representative of other ethnic 

groups, this instrument remains the most researched and valid instrument for assessing 

clinicd personality characteristics in geneml, and, specifically, alcoholism (Green, 

1991). The MAC has shown significant correlations with alcohol symptoms and 

alcohol dependence (Patton, Bames & Murray, 1994). 

Millon Clinical Multiaxiai Inventory (MCMI). Thz MCMI was 

administered once only, and only to the pilot participant. The MCMI was designed to 

be administered in a short time period to assess pathological patterns from individual 

personality characteristics. The inventory requires a grade eight reading level and 

consists of 175 items which are answered as either ûue or false. The raw scores are 

converteci to standard scores which are transferred to a profile sheet that provides base 

rate (BR) standard scores for eight personaüty pattems : schizoid, avoidant , dependen t , 

histrionic, narcissistic, antisocial, compulsive, and passive-aggressive. The profile 

sheet also provides measures for three pathological personality disorders: schizotypal, 
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borderline, and paranoia. The profile sheet further shows nine clinical syndromes: 

anxiety, somatoform, hypomans, dysthymia, alcohol abuse, h g  abuse, psychotic 

thinking, psychotic depression, and psychotic delusion. The validity of ~II individual 

profile is determined from two correction scales designed to detennine the 

identification and adjustment of test-taking distortion. Clinically elevated scales 

showing standard scores over 74 are interpreted as showing the presence of puthob#, 

and scores over 84 indicate the prominence of pnrhology m o n ,  1983). 

Sixteen Penooality Factor Questionnaire (16PF). The 16PF was also 

administered oniy once, and only to the pilot participant. The 16PF was designed to 

provide a complete coverage of personality in a brief time. The instrument masures 16 

independent dimensions of personality and eight broader traits or secondary 

dimensions. The 16 dimensions or scales are independent of each other, with low 

conelations between each dimension. Law scores and high scores differentiate between 

polar opposites of the same dimension. The six dimensions or factors are identified by 

the letters of the alphabet from A to Q. The letter Q is further subdivided into Q1, 42, 

4 3  and Q4. The letters identify the foUowing correspondkg personality factors listed 

in sequential order: resemed/outgoing, dull/bright, lower ego strengthfhigher ego 

strength, submissiveness/dominance, soberhappy-go-lucky, expedient/conscientious, 

shy/venturesome, tough-minded/tender-minded, tmsting/suspicious, 

practicaVimaginative, forthnghtlastute, self-assured/apprehensive, 

conservative/experimenthg, group dependentkelf-sufficient, undisciplined/controiled, 

relaxedltense. The eight secondary dimensions or factors are: 

extroversiodin troversion , low anxietyhigh anxiety , sensitive/tough pise, 
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dependent/independent. The 16PF is a commonly used instrument for obtaining 

information about individual personality characteristics and is used in a wide range of 

settings such as school and vocational counselling, industrial and clinid psychology 

(CatteiI, Embree, Tatsuoka, IWO). 

Neurometric Mesures 

The neurofdback equipment and computer software for clinical 

applications of EEG recordings were design& by LeXicor Medical Technology 

Corporation, Boulder, Colorado. Neurometric measures were taken with the Lexicor 

Neurosearch 24 computer system (NRS-24, 1991). The Lexicor system uses the 

International 10120 elecaode placement system of 19 active scalp sites (see Appendix 

1). The International 10120 electrode system requires two ear references and one 

electromyography (EMG) reference, in accordance with standard procedures as 

determined by Jasper (1958). Full referential EEG recordings of the 19 scalp sites 

were coiiected using an electro-cap system designed by Electro-Cap International, 

Eaton, Ohio, USA (Electro-cap, 1990). Ali electrode sites were prepared with a 

special electrically conductive electro-gel (supplied by Electm-Cap). AU impedance 

measures were mauitained below 5 K ohms during pre and pst-assessrnent EEG 

recordings, and below 10 K ohms during the neurofeedback trainhg sessions. A iinked 

ear reference monopolar montage was used for reference sites of the EEG recordings 

during NT. 

Pre and Post-Dynamic EEG Assessments 

Participants sat in a cornfortable chair throughout the duration of the pre and 

pst-dynamic EEG assessrnent periods. EEG assessments were completed during two 



70 

hour periods set aside for this purpose. The fidl referential EEG data gathered from 

each participant during the fulI cap dynamic EEG pre and pst-assessments were 

coiiected and analysai by the LeXicor cornputer software and stored on a cornputer 

system. The data were gathered from six separate but sequentially assigned tasks, of 

five minutes duration each, for a total of thirty minutes. The purpose of these tasks 

was to assess participants' dynamic EEG activity while perforrning a set of common 

cognitive functions prior to and upon completion of their NT. 

Assigned tasks. The six assigned five minute tasks were: 

Eyes open: sitting quietly while conoentrating on a single spot, a half inch red dot 

with crossed lines at its centre placed at eye level. 

Eyes closed: sitting silently without concentrating on any particular event. 

Reading silently: silently reading a story chosen by each participant from the 

rehabili tation centre' s literature on alcoholism . 
Listening silently: listening silently to material chosen by the participant and read 

b y the researc her . 

Drawing: copying geomeûic figures. The Bender Gestalt Visual Motor Test was 

used in order to provide a set of common figures. 

Anthmetic: arithmetic questions were selected from the Canadian Achievement Test 

(CAT) battery at a level accordhg to each participant's level of functioning. 

EMG and EEG recordings. Simultaneous electrumyography (EMG) 

recordings of muscle movements were taken duMg the pre and pst-EEG neurometric 

assessments. One electrode was phced on the frontalis muscle between near the left 

eye. Another electrode was p l a d  on the masseter muscle, approximately 3 cm below 



71 

the electrode on the fiontalis muscle. A third electrode was placed 1 cm below the left 

eye to record eye movement artifact. The function of this procedure was to assist in 

the visual inspection of the EEG for facial and eye muscle movements which produce 

artifact signals that could M e r e  with the scalp site EEG recordings. Artifacting was 

conducted by visual inspection of the raw signal data. An assistant provided an second 

artifact check and visual cornparisons were made to detennine any significant 

discrepancies. The QEEG data is thereby considered to be artifact free. 

The sampling rate for recording EEG activity was set at 128 samples per 

second. A high-pass Nter, for allowing frequencies to p a s  above a selected value, 

was set at 0.5 Hertz (Hz). A low-pass filter, for stopping frequencies from passing 

beyond a set value, was set at 24 Hz. This method of filtering ailowed only 

frequencies in the range fiom 0.5 Hz to 24 Hz to be coilected and analyzed. The 

amplitude gain of raw incorning EEG signals was set at 3200. 

Neurofeedback Training Sessions 

Participants engaged in neurofdback training sat in a cornfortable chair 

throughout the duration of each NT session. The NT sessions with the non-resident 

pilot participant were scheduled for one hour periods five days per week, in 

cooperation with the staff of the Cognitive Re-regulation Clinic. The NT sessions with 

the participants at Poundmaker's Lodge were scheduled for one hour pesiods seven 

days a week at a pre-determined time for each participant, in agreement withthe 

centre's counselling staff. The same time p e n d  was adhered to each day. 

At the beginning of each NT session the participants were aven instructions 

on guided imagery. Guided imagery instructions directed each participant to constnict 
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visualkations of: alpha amplitude increase, alcohol rejec tion , abstinence scenes , ideal 

confident behaviours without consurning alcohol, and relaxai and mellow personality 

scenes. Although the instructions given were the same for ail participants, the final 

visualbations were individually created by each participant. 

Initial instructions were given, to each participant, explaining how to 

interpret the computer screen display of their brain wave activity, and of the audio 

feedback signal which indicated when they were obtaining the desired EEG changes. 

Following these instructions and instructions in guided v i s ~ t i o n s  of the desired 

scenes, which lasted approximately ten minutes, the participants were left alone for the 

duration of the session to produce these scenes and to bring about the desired EEG 

changes. Each participant in Poundmaker's Lodge was given 25 to 30 consecutive 

EEG alphaltheta NT sessions of 30 minutes duration each. The total number of 

sessions varied slightly between participants due to missed sessions. The pilot 

participant completed 40 NT sessions of 30 minutes each. 

Neurofeedback trauiing was conducted with the EEG electrode connected to 

each participant's left occipital scalp site (Ol), 1 cm above and 1 cm to the left of the 

Inion and an ear electrode for reference. Pre-training baselines of the amplitude of the 

participant's theta, alpha and beta rhythm were obtained at the beginning of each 

trainhg session. Baseline measures were obtained at the beginning of each session for 

a period of one minute prior to commencing W g .  The training amplitude threshold 

was set to a level dependent on the pre-training baseline recordd for each participant. 

The computer training protocol was then set so that the participant's received a 

feedback auditory signal when their alpha brain wave activity was above the set 
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provided feedback when the participants theta activity was below the threshold set for 

the theta range. Threshold settings in microvolts were adjusted so that the participant 

received a signal approximately 50% of the tmining time. Threshold settings varied 

according to individual baselines. Auditory tones were selected by each participant 

according to individuai preference. 

The EEG raw data were wilected on removable hard disks. The EEG brain 

wave signai was collected and anaiyzed by the Lexicor Neurosearch-4 system (NRS-4, 

1991). The Lexicor EEG recording system relays the data to a microcornputer for 

analysis. The Lexicor analysis system performs a Fast Fourier Transform (FIT) on the 

raw data, as explained by Dumrnermouth and Keller (1973). See Appendix III for 

samples of EEG recordings obtained from the Lexicor system. The analysed data were 

then stored on a removable hard disk for visual data artifacting. 

Procedures 

Pnor to commencement, approvai to conduct this study, in accordance with 

the guidelines set d o m  for researcb with human subjects, was obtained from the Ethics 

Cornmittee of the Faculty of Education, University of Alberta. This study of NT 

rnethods for the reduction of aicoholism with alcoholics of Canadian Aboriginal 

ancestry was conducted between August 1, 1993 and March 15, 1994. In order to gain 

a degree of understanding about NT methods @or to conducting the main study, a 

pilot study with one non-resident participant was conducted in the Cognitive Re- 

regulation Clinic, at the University of Alberta, between August 1, 1993 and January 

30, 1994. The main study was conducted with the in-residence participants in 
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and aicohol rehabilitation centre in St. Alberta, Alberta, 

1994 and February 4, 1994. This was the time period when 

the rehabilitation centre agreed to aUow access to volunteen for this research, and it 

was also a time period when the Cognitive Re-regulation Clinic was able to provide the 

required highly specialized EEG equipment, for off campus use. 

Assessment Admhktmtiion Procedures 

The NT training procedures and the need for the assessments were explained 

to the non-resident pilot participant during a single session prior to beginning NT. 

Informed consent foms were then signed at the end of the information session. The 

lengthy time period of five months with the one participant in the pilot study was due to 

his relapses with drinking episodes between NT sessions. Although these relapse 

periods extended the time fiame of the pilot study beyond the expected penod, valuable 

information on EEG changes and related subjective experiences were obtained. A 

second study on NT with alcoholics was being conducted by another researcher d u ~ g  

this same time period with participants from a different rehabilitation centre. Similar 

problems were reported with non-resident participants. Because of difficulties with 

non-resident alcoholics, it was determineci that the main study should be held in the 

controlled environment at Poundmaker's Lodge. 

A group pre-information session with al1 participants at Poundmaker's 

Lodge was held during a scheduled two hour session in which the NT training 

procedures and the need for the assessments were explained. Informed consent foms 

(Appendk II) were signed by all participants. NT sessions were started on the second 

day and administered on a daily bais throughout the 28 day in-residence rehabilitation 
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period. The h d  assessments were then completed with each participant during the last 

scheduled individual appointment. 

The assessments with the pilot participant were conducted separately at the 

Cognitive Re-regdation Clinic, University of Alberta. The pilot participant was the 

only participant to be adminis tered three personality instruments during his initial 

assessment. The three instruments were the: (MMPI-2, the MCMI, and the 16 PF. 

Because of the length of time required to administer so many instruments and the time 

constraints of the rehabilitation centre, the MMPI-2 was the only personality instrument 

adrninistered to the to the participants in the rehabilitation centre. A h ,  it was the only 

pst-assessrnent personality instrument adrninistered to the pilot participant. The main 

reason for selecting the MMPI-2 instead of the MCMI was based on the fact that the 

MMPI-2 has normative data which includes Native Amencans whereas the MCMI only 

has normative data and scoring tables for Blacks, Whites and Hispanics. Although 

separate scoring tables were not available for Native Americans, the pilot participant 

was administered the MCMI during the pre-assessrnent in conformance with the 

methods of previous research snidies, and to help determine a suitable assessment 

batîery for this Aboriginal population. Hence, the participants scores were calculated 

using the available noms and recorded for research purposes. 

AU other assessments were completed at the rehabilitation centre as follows: 

The psychometric assessments (SILS, BDI, and MMPI-2) were group adrninistered, so 

that ali participants could complete these tests at the same sitting. Pre-assessments 

were scheduled the day before starîing NT. Post-assessments were completed on the 

final day scheduled for completing their NT. The administration of each instrument 
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followed the guidehes specified by the publisher of each instrument. The assessments 

were distributed in the form of assessment batteries. Differences in assessment 

batteries were deterrnined by individual participant's willingness to complete each 

instrument. Che participant in the pilot study completed al1 assessments and NT but 

not the centre's modified AA program. Two participants completed the rehabilitation 

centre's modifieci AA program as weU as ail assessments and NT. Two participants 

completed ali psychomeûic assessments and a portion of the NT pnor to early 

termination from the rehabiütation centre. niree participants completed al1 assessments 

and the Cenire's AA program, but not NT. Three participants completed the 

psychometric assessments but dropped from the study without complethg any NT or 

any pst-assessments. 

Data Analysis and Scoring Procedures 

The qualitative and quantitative data g athered were anal y sed and interpreted 

as follows: 

Qualitative data. The qualitative data gathered from personal interviews 

and observations were coilected in hand-written form and recorded separately for each 

participant. The information gathered was then transferred to a cornputer word 

processing program and entered into the Results section. 

Psychometric &ta. The psychometnc data, collecteci from the SILS, BDI , 

and -1-2, were hand scored and recorded on individual profile score sheets 

provided by the publisher of each instrument. Raw scores were transformed to 

standard scores and entered on to the appropriate profile sheets. The results from the 

scored profile sheets were transferred to tables which were prepared separately for this 
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purpose. The tabled results of the tnnsforrned scores were then entered into a word 

processing program and reported in the Results section. 

Dynamic pre-post EEG data. The recorded raw EEG data were examined 

for the following conditions: eyes open, eyes closed, and reading silently. These 

conditions were selected based on recent research showing they have the highest 

reliability of the six assigned îasks previously outlllied (Graap, Janzen, Norman, and 

Fitzsirnmons, 19%). The artifacted data are reported in magnitude, measured in peak 

microvolts. 

Pnor to quantitative analysis of the recorded raw EEG signals, the numencal 

values of the bands were selected in a manner that would prevent overlap between the 

final frequency of one band and the beginning frequency of the next band. This was 

done in order to avoid computational errors which occur when bands are set such that 

the end frequency of one band is the same as the beginning frequency of the next band. 

The frequency bands analysai were delta (0.5-3.9 Hz), theta (4.0-7.9 Hz), alpha (8.0- 

11.9 Hz), betal (12.0-15.9 Hz), beta2 (16.0-19.9 Hz), and beta3 (20.0- 23.9 Hz). 

Ten sites were examinai in order to provide measures from the front to the 

back regions of the braui, and from the left and right hemispheres. The ten sites and 

their locations were: F3 and F4 in the frontal lobe, C3 and C4 in the sensory-motor 

cortex, P3 and P4 in the parietai lobe, T5 and T6 in the temporal lobe, and 01 and 0 2  

in the occipital lobe. 

Statistical analysis of the quantitative EEG (QEEG) data was computed by 

the statistical package included in the computer software of the Lexicor Neurosearch 

24. The results from the computer andysis were artifacted visually to remove 
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abnormaiiy high microvolt recordings assumed to be associated with electromyography 

(EMG) amplitudes caused by muscle movement, and fkom other transient sources 

within the cortex. 

The QEEG numerical average of each scalp electrode site were placed onto 

a spreadsheet of the Excel data analysis cornputer program developed by Grey Matter 

International, Inc., (1994) and distributed by Microsoft Corporation (1 994). The Excel 

data spreadsheets were programmed to compute dedptive measures of means and 

standard deviations of the QEEG results. The Excel spreadsheets were also 

programmed to provide bar graph displays showing the difierences between the pre 

and pst-assessrnent QEEG results of the NT participants and the AA participants, as 

shown in the Results section. 



Resentation of Resuits 

To help the reader gain a sense of how the study progressed from beginning 

to end, the results h m  this study are presented in an order that closely follows the 

sequence in which the iaforrnation was gathered. First, intewiews were held with each 

participant to collect demographic and personal background information about his/her 

problems around their alcohol addiction. The interviews were followed by pre- 

assessment psychometric batteries and then pre-assessrnent quantitative EEG (QEEG) 

recurdings were completed. Participants' personal experiences of their NT sessions 

were recorded as reportai during each session. At the completion of the NT sessions 

pst-assessrnent QEEG recordings were completed. These were followed by post- 

assessment psychometric batteries and finai i n t e ~ e w  S. The qualitative data gathered 

from participants' background and psychometric assessments are presented in the first 

part of this section and the QEEG data are presented in the second part. The data are 

presented in summary tables showing only the information tint was relative to the 

study. The summaries are presented in the order of qualitative data first and 

quantitative data second. 

Grouped numerical data fkom individual QEEG rmrdings of aU fkquency 

bands for the ten sites selected, and bar p p h s  showing pre and pst-results of NT and 

AA, and male and fernale group ciifferences are shown in AppendU. IV. 



Sample Gender and Ethnic Background 

The sample size of 11 participants consisted of six males and five fernales. 

Ethnic background of the total sample is shown in Table 1. Three participants reported 

having only native background and eight reported havhg a mixed native and Caucasian 

background. Ethnic background of each individual participant and the treamient group 

they were in is show in Table 2. 

Table I 

Samole Gender and Ethnic Backeround (N= 1 11 

Gender Native 
MY 

Native plus Tods 
Caucasian 

Male 



Table 2 

Partici~ants' Gender and Ethnic Back~round (N = 1 11 

Participant Native Caucasian NT AA 
Ethnicity Ethnicity Plus AA û d y  

1 Cree French Yes 

2 Cree French Yes 

3 Stoney Yes 

4 Cree English Yes 

5 Cree French Yes 

6 Cree Yes 

7 Cree English Yes 

Cree 

Cree 

Yes 

English Yes 

10 Cree English Yes 

11 Cree English Yes 
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Order of Presentation of Data 

Demographic &ta on participanu' family backg~ound, alcohol background 

and related lifestyle factors are presented first. Psychometric data on participants' 

cognitive functioning, depression, education, age of onset and age at the time of the 

study are presented second. Grouped data on the MMPI-2 Scala are reported third. 

Data on the nurnber of NT sessions, changes to UV levels during NT, emotional versus 

non-emotional experiences, ability to cons truct visualizations, and the ability to produce 

an alphaltheta cross-over during NT trainhg are reporteci fourth. Data fiom follow-up 

reports on length of sobriety following release form the rehabilitation centre, reported 

lifestyle changes, and career motivation are reported last. 

Order of participants. The results from the male alcoholics who 

completed neurofeedback training (male NT) and a l l  assessments are presented first. 

The results fiom the male dcoholics who started NT but dropped after completing only 

a portion of NT (male NTD) are presented next. FoUowing these are the results of the 

participants who only completed the centre's augment4 28 &y AA program. First in 

sequential order are the results of the male alcoholic who only completed pre- 

assessments and the AA program (male AA) followed by the male alcoholic who 

completed the AA program and both pre and pst-pre-assessments (ah, male AA). 

Finally the results of the female alcoholics who wmpleted the AA program (female 

AA) and pre and pst-assessments are presented, followed by the fernale AA - 

participants who also completed the AA program but only completed the pre- 

assessrnent battery ( a h ,  female AA). 



Summary of Qualitative Data 

The data gathered on participants' demographic background, indicating 

family background, lifestyle factors, level of education, and scores obtained from the 

assessments of their cognitive functioning, level of depression, and psycholodd 

factors, are sumrnarized and presented as grouped data and in tabled format, as 

follows. 

Grouped Data on Participants' Demographic Background and LifestyIe Factors 

Data gathered on participant's family background and lifestyle factors are 

show in Table 1. These data show that ail 11 participants were raised in an 

environment where alcohol was consumed. Ten reported alcohol was abused in their 

home environment, whether with natural or adopted parents. One participant (#4 Male 

NT) reported alcohol was used socially by his naturai parents. Ali participants reported 

childhood and adult traumatic experiences. The MMPI-2 assessrnent results further 

reveaied that five participants (#1, #2, & #3 Male NT; and #7 & # 11 Female AA) 

were assesa  with clinically significant psychological factors. Five participants (#2, 

#3, & #4 Male NT; #6 Male AA & # 8 Female AA) had criminal records. Eight 

participants had previous attempts with rehabilitation programs, (#Z & #5 Male NT, 

and #10 Female AA, did not have previous rehabilitation experience). AU participants 

smoked tobacco on a daily basis. Participant #6 (Male NT) was assessed to be in the 

late stage of addiction, f i  (Male NT) and #11 (Femde AA) were assessed in- the early 

stage of addiction. Ail other participants were assessed in the middle stage of 

addiction, according to the rehabilitation centre's criteria for classification. 



Table 1 

Groupai Data on Particijmts' Dernoma~hic Background - and Lifestvle Factors 

AIcohoIic Environment meriences Experiences Factors Record Ammt Tobacco Addic . 

# I (Male N'Tl 

# 2 (Male 

8 3 (Male NT) 

# 4 &laie NT) 

1 5  (Male N i )  

# 6 (Male NT) 

# 7 (Fernale NT) 

1 8 (Fernale NT) 

Y E S ?  

Y E S ?  

NO YES 

Sociall y 

YESYES 

Y E S ?  

NO YES 

YESYES 

? YES 

I IO (Fernale NT) YES ? 

r I I  F - I C ~  YES YES 

NO 

YES 

NIA 

NIA 

NIA 

NO 

NIA 

YES 

YES 

YES 

NIA 

Sepuation. 
Moped. 
Emotional 
t r a m .  

Scparation 
& emoiional 
a b w .  

Physicd & 
cmotiod 
a b m .  

Physical& 
emotiond 
Abuse. 

Phyeicai & 
emotiod 
ibuw. 

Phydcal& 
emotioaal 
abuse. 

Phylical 
& emotionai 
abuse. 

PhyticnIIy- YES 
Ausnulted. 
imra-racial 
dincnmiaation. 
Sem>rea. 

Fîgllts. YES 
Jail. 
Divorce. 

Aghts. YES 
Marital 
pmblems. 

Fights. ? 
Stabbed. 
Family 
Problems. 

Fighu. ? 
Maritnl 
probIems. 

Famil y 3 
kiilcd MVA. 
Mansiaughrcr, 

MfD 

MID 

MID 

MID 

EARLY 

LATE 

MID 

Mm 

Mm 

MID 

EARLY 

M = mother, F = fathtr, RCbab. = rrhabilirstion, Mdic. = addiction. NIA = aot svailable. 
? = information not avddblc, Scpuation = ~epamtioa fmrn naairal parenta. MVA = matar vthicle accident. 
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Grouped Data on Cognitive Fundioning, Depression, Education, and Age 

The data gathered h m  individual participants' assessments s h o d g  

cognitive functioning from scores obtained on the SILS and converted to WAIS 

estimates, level of pre and pst-depression h m  scores obtained on the BDI, reported 

grade level of education, reported age at time of assessments, reported age at onset of 

addiction, and the nurnber of years of addiction were compiled into one table for ease 

of cornparison b e w n  participants and aiso to show the differences between male and 

female participants. Group means were calculated for the total group, for male 

alcoholics, and for female alcoholics. DiRerences between the male means and the 

femde means were dso calculated, See Table 2. 

Total group means (n= 11). The mean age for the total group was 3 1.2 

years, with a range of 18 years to 51 years. The mean age at the onset of addiction 

was 15.5 years, and the average length of addiction was 15.6 years. The mean level of 

global cognitive functioning according to WAIS estimates was in the Average range, at 

a Full S a l e  IQ (FSIQ) of 98. The mean level of depression at the beginning of the 

treatment program was in the Moderate range (8.6/39) and in the Mînimnl range 

(0.9/39) at the completion of the NT and the centre's augmented AA program. 

Male means. The means calculated for the male group show that the 

average male age at the time of assessment was 31 .O years. The mean level of 

education for the male group was 7.8 grade yean. The mean age at onset ofaddiction 

for the males was 14.2 years, and the length of addiction averaged 16.8 years. The 

mean level of global cognitive functioning for the male group, according to WAlS 

estimates was in the Average range (FSIQ = 90.5). Only one participant's cognitive 



Table 2 

Coenitive Functioning, Deoression. Education. Aee. - Ape at Onset and Years of 

Addiction. N = I l  

Participant Cognitive Depri4ssion Education AQe Years 
Functioning - Pre - Post Grade - Onset AdQction 

Males - 
# 1 (male NT) 

# 2 (male NT) 

# 3 (male NT) 

# 4 (male NTD) 

# 5 (male NTD) 

# 6 (male AA) 

Females - 
# 7 (female AA) 

# 8 (female AA) 

# 9 (female AA) 

# 10 (female AA) 

# 1 1 (fernale AA) 

Means - 
Group Mean 

Male Mean 

Female Mean 

oflefence 

F+ = female average greater than male average, M+ = male average greater than femle average. 
- - indicabs no assessment. 
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functioning, estimated 2 points below average for a FSIQ of 83, was outside of the 

Average range. The mean level of depression for the male participants at the beginning 

of the rehabilitation program, was in the Moderate range (10.5/39) and in the M i n i d  

range (1.3/39) at completion of the treatment program. 

Female means. The means calculated for the female group show that the 

mean female age, at the time of assessment, averaged 31.0 years. The mean level of 

education for the female group was 10.6 grade years. The mean age of onset of 

addiction for the females was 17.2 years, and the length of addiction averaged 14.2 

years. The mean level of global cognitive functioning for the female group according 

to WAIS estimates was in the Average range (FSIQ- 107). The mean level of 

depression for the female participants at the beginning of the rehabilitation program, 

was in the Moderate range (6.4/39) and in the Minimal range (0.6/39) at completion of 

the prograrn. 

MaIe/femaIe differences. The differences between male and fernde means 

show that the female average age (3 1.4) was 0.4 years older than the males (3 1 .O). The 

average female level of education (10.6) was 2.8 grade years higher than the male 

average (7.8). The mean age at the onset of addiction for the females (17.2) was 3 .O 

years less than the mean age of onset of addiction for the males (14.2), and the average 

length of addiction for the fernales (14.2) was 2.6 yean less than the length of male 

addiction (1 6.8). The mean global cognitive functioning for the females (107) was 

16.5 points higher than the males (90.5), or slightly greater than one standard 

deviation. The average level of depression at the beginning of tmtment for the female 
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group (6.4) was 4.1 points tower than the male mean (10.5) and 0.7 points lower at the 

completion of the treatment program (male = 1.3 and fernale =O. 6). 

Grouped Data on MMPI-2 Sales 

The data fiom the participants' M M . - 2  assessrnents were described under 

''personality traits and emotional fûnctioningm with each participants' results. The data 

were aiso placed into tables for ease of cornparison, as foliows: 

Validity scales and Basic CIuiicai scales (n = 5). See Table 3 showing T- 

scores obtained on the Validity scales and Basic Clinical scales, for the five participants 

who received NT. 

Supplementary scales (n =a. See Table 4 showing T-scores obtained on 

the Supplementary scales, for the five participants who received NT. 

Selected Wiener-Hannon scales, and selected Content scales (n= 5). 

See Table 5 showing T-scores obtained on selected Weiner-Harmon scales, 

for the five participants who received NT. 



Table 3 

Groumd Data on MMPI-2 Scales: Validitv Scales and Basic Clinical Scales. N=5 

v m m  SCALES 

ornissionli 

L-Lie 

F-Fqutnc y 

K-Correction 

Fb-Back F 

vrin 

Trin 

BASIC SCALES 

Hs- Hypocondraisis 

D-Depression 

HY-Convcrsion Hysteria 

Pd-Peychopathic Deviate 

Mf-MalrculinefFemuiinte 

Pa-Pamia 

Pa-Pnychasthenia 

sc-scbizophrrnia 

Mn-Hypomania 

Social Intrwmion 
- - -  - - - - - - -  

Scores marked in BOLD indicate dinical signifia- (a 'T-score' of 65 or greater). 



Table 4 

Grouped Data on MMPI-2 Scales: Su~~1ernenta.v Scales. N=5 

SUPPLFMENTARY SCALES 

A - m k t y  

R-Reprcssioa 

Es-Ego S~ength 

Mac-R Alcoholism 

GU-Gender Masculine 

CF-Gender Fcminiat 

OH-Control Hostility 

DO-Dorninanc t 

Re-Soc-Reaponsibility 

Mt-Coilegc Maladjusunent 

Pk-Post Traumatic Smss 

Ps-Pon Traumatic Stresa 

Si 1 -Shyacas 

Si2-Social Avoidance 

Si3-fienation 

Scores marked in BOLD indide clinical significance (a 'T-score' of 65 or greater). 



Table 7 

GrouDed Data on MMPI-2 Scales: Selected Wiener-Harmon Scales. and SeIected 

Content Scales. N=5 

W l E N E R - W O N  SCALES 

DO-Dcprcasion Obvious 

DS-Depression Subtic 

HyO-Hyrtc~  Obvious 

HyS-Hyaria Subile 

PdGPsychopaih Obvious 

PdSPsychopaib Subtlc 

PaO-Paranoia Obvious 

PaSParanoia Subile 

Mao-Hypomania Obvious 

M a s - H y p o d a  Subde 

CONTENT SCALES 

LSE-~QW Self-Estecm 

ASP-A& Social Racricc 

WRK-Work interference 

ANG-Angcr 

BE-Bizarre Mcntatiou 

FAM-Family Problcmn 

TRT-Tteaûncnt Indicator 

Scores marked in BOLD indicate clinical significance (a 'T-score' of 65 or greater). 



Grouped Data on NT Sessions 

The qualitative data gathered during participants' NT sessions describing the 

number of sessions completed, and whether or not changes occurred in theta, alpha and 

beta UV levels, attention was maintained on task, emotional experiences or non- 

emotional recouections were report&, personal v i s ~ t i o n s  were possible, and the 

crossover effect occurred with theta and alpha, are listed in Table 6. 

Number of NT sessions. Participant #1 completed 40 NT sessions, #2 

completed 30, #3 completed 26, and participants #4 and #5 completed 7 

Changes in UV leveis. Only participant #2 did not produce UV increases in 

his theta and alpha bands. All participants produced decrrases in their beta rhythm. 

Attentive during sessions. Participants #1, #3, and #5 reponed being 

attentive to the assigned task when left alone. Participant #2 usually slept and 

Participant #3 generally sang powwow songs. 

Visualizations. Participants #1, #3 and #5 reported they were able to 

produce personal created visiiali7iitions d u ~ g  their NT sessions. Participants #2 and 

#4 were unable to produce their own visualizitions as required by the NT methoci. 

Crmover effect. The recordings of participants #3 and #5 showed the 

desired crossover effect between theta and alpha rhythms. 

Emotional versus non-emotional reports. AU participants gave non- 

emotional reports of their childhood and adult backgrounds during the informal 

in te~ews  held with each NT session. Only participants #3 and #5 showed emotional 

expression when reporting on previous traumatic experiences. 



Table 6 

D 6  

Emotiond R m r t s .  Visualizations. and Crossover Effect. N -5 

Pattickant Number Chant in UV Leveli Aikntivc Rdduced Alp-cta M o n a l  Non-edonal 
ofNT lncrcasc P--u During Personai Crosrover Ladcn Repon of 

Sessions Theta Aiuha && Sessions Viaualhtions Effcct - Reverie Mernories 

1 40 Yes Yes Yes Yes Yes No No Yes 

2 30 No No Yes Slept No No No Yes 

3 26 Yes Yes Yes Sang Yes Yes Yes Yes 

4 7 Yes Yes Yes Yes No No No Yes 

5 7 Yes Yes Yes Yes Yes Yes Yes Yes 
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Grouped Data on Follow-Up Report, Sobriety, Lifestyle, and Career Motivation 

The qualitative data gathered from the three year fouow-up reports on length 

of sobriety, lifestyle changes, and career motivation are listed in Table 7. 

Follow-up reports completed. Four of the female participants ('7,8,10 

&Il) were not able to be located for follow-up reports. AU six males and one female 

participant (9) were located for foliow-up reports. 

Length of sobriety. Participant #1 reported one year plus a few days of 

total sobnety. Participants # 2 (male NT) and #9 (female AA) reported less than one 

week of sobriety. Participants #3 (male NT) and #4 (male NT) reported l a s  than six 

months of sobriety. Participant #5 reported less than one month of sobriety. 

Participant #6 (male AA) reported 3 years continuous sobriev. 

Lifestyle changes. Participants #4 (male NT) and #6 (male AA) reported 

they were motivated to change their lifestyle to be totally free of alcohol. Participant #5 

(male NTD) believed he was able to control his d r h b g  for businesdsocial purposes. 

Career motivation. Only the male participants #1, #3, #4, #5 and #6 

reported they were motivated to enhance their careers by comrnitthg to a training 

program or business undertaking, after completing the 28 &y rehabilitation program. 

Four female participants were not avaiiable for comment. 

Use AA support. Only participants #4, and #6 continued to use the AA 

support system after completing the 28 day augmented AA program at the rehabilitation 

centre. 

Practice visualizations. M y  participants #5 reported he practised the 

visuahtions and techniques taught during NT. Participant #3 usad his spirit m g .  



Table 9 

Data From Follow-UD Remrts on Lenpth of Sobrietv. Lifestyle Change. and Career 

Motivation. N= 11 

Participant Follow-Up Length of Motivated Motivated Uses Practice 
Report Sobriety to Change to Enhance AA Daily 

CompIeted Li fesîy le r S u q r t  Visuais 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

No 

No 

No 

> 1 year 

< I week 

< 6 months 

< I week 

< I month 

> 3 years 

? 

< 1 week 

? 

? 

? 

No 

No 

Some 

No 

No 

Yes 

? 

No 

? 

? 

? 

Yes 

No 

Yes 

No 

Yes 

Yes 

? 

No 

? 

? 

? 

No 

No 

No 

Yes 

No 

Yes 

? 

No 

? 

? 

? 

No 

No 

No 

No 

Yes 

n/a 

d a  

d a  

d a  

n/a 

n/a 

Visuais = visualizations. 
? = information not avaihble because participant was not able to be located. 
d a  = not applicable, participants were not assigneci visualizations (only assigned to participants in NT). 



Summar~r of QEEG Data 

The following written d m p t i o n s  of the QEEG results with conespondhg 

tables and figures are presented in an order that first provides an o v e d  summary of 

the pre-assessrnent QEEG results as a single group showing the sample's QEEG 

profîle. The accumulative results are presented as a sample profde to provide evidence 

of specific EEG scalp sites that may serve as markers indicating a predisposition for 

alcoholism. The first surnmary presentation shows the sarnple QEEG profile as 

calculated fiom the averaged QEUj values that were cornbind from ali 11 

participants. The sample profde shows the highest and lowest scalp site UV levels for 

the six freguency bands and the Total QEEG for the three conditions reported, Eyes 

Closed, Eyes Open, and Reading Silently. The sample summary is followed by 

separate summaries of the results from the three conditions showing the averaged UV 

values of the six frequency bands and Total QEEG. These summary presentations of 

the numerical data are then followed by graphical presentations showing the sarnple 

profile in the form of a scalp site map indicating highest and lowest sites and also 

showing hemisphere dominance. The sarnple profile is followed by individual profiles 

mapping the highest and lowest sites and hemisphere dominance for each of the 11 

participants. 

Overall Summary of Pre-kaessrnent QEEG Recordings 

The overall summary of the pre-assessrnent QEEG recordings in Table 8 

shows the sample QEEG scalp site averages as calculatecl from the UV levels from aii 

11 participants. The sample averages show the scalp sites with the highest and lowest 

QEEG mean values for the six bands and the three conditions assessed. 
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Eyes Closed. The resuits for the Eyes Closed condition show that the 

highest UV level was produced in the Alpha band at scalp electrode site P4 (7.03), and 

the lowest UV level was produced in the &ta3 band at site P3 (1.77). The highest level 

of Total QEEG activity was found at site C3 (30.22), and the lowest level of Total 

QEEG activity was found at scalp site T5 (2 1.17). 

Eyes Open. The results for the Eyes Open condition show that the highest 

UV level was produced in the Delta band at site F3 (6.25), and the lowest UV level was 

produced in the &ta3 band at site P3 (2.0 1). The highest level of Total QEEG activity 

was found at site F3 (27.62), and the lowest level of Total QEEG activity was found at 

site T6 (18.61). 

Reading Silently. The results for the Reading Silently condition show that 

the highest UV level was produced in the Delta band at site F4 (6.82), and the lowest 

UV level was produced in the Beta3 band at site P3 (2.24). The highest level of Total 

QEEG activity was found at site 01 (29.05), and the Iowest level of Total QEEG 

activity was found at site T5 (23 A O ) .  

Means. The Delta band showed the highest UV level of QEEG activity 

(6.56) over a l l  others and the &ta3 band showed the lowest (2.0 l), as averaged from 

all three conditions combined to show the accumulative means of the sample. Alpha 

band high and low averages were both higher than the high and low averages for the 

three beta bands. 



Table 10 

Samole Re-Assessrnent OEEG Averaees - Showine Sites With Hiehest and 

Lowest OEEG Values For The Six Bands And The Three Conditions Selected. N= 11 

- - 

Condition Del ta - Theta &!!a Betal - Beta2 - Beta3 - Total 

& Value - H L ,  - H L .  H L  H L  H L  H L 

EO 

Value 

RS 

Value 

Mean 6.56 4.31 4.92 3.17 4-91 3.61 2.99 2.30 2.80 2.12 2.68 2.01 29.00 21.10 

S.D. 0.29 0.14 0.32 0.22 1.84 1.04 0.33 0.20 0.13 0.25 0.25 0.24 1.30 2.40 

Note: Total values include higher beta fi.equencies recorded but not reported. 
H = highest value for site indicated, L = Iowest value for site indicated. 
Values in Bold (5.04) show band with the highest value for that site. 
Values in Bold Italics (2.83) show band with the Iowest value for that site. 
Double underlined numbers (3.U) - show site with highest value for tbat band. 
Single underlined numbers (3.12) show site with lowest value for that band. 



Summary of Averaged QEEG UV Values for Eyes Closed 

The data Listed in Table 11 show the averaged numerical values calcdated 

for six bands and total QEEG means for the ten sites for the Eyes Closed condition. 

Means and standard deviations for each band and total QEEG values are also listed. 

Delta band. Delta was highest at site F4 (6.62) and lowest at T5 (4.27). 

Theta band. Theta was highest at site F4 (5.25) and lowest at T5 (3.33). 

Alpha band. Alpha was highest at site P4 ('7.03) and lowest at T5 (4.80). 

Alpha at site P4 was also higher than at aU other sites. Alpha was also highest at a l l  

sites compared to all three beta bands. 

Betal band. Beta 1 was highest at site P3 (3.37) and lowest at T5 (2.16) 

&ta2 band. Beta.2 was highest at site 01 (2.88) and lowest at T5 (1.84). 

Beta3 band. Beta3 was highest at site P4 (2.45) and lowest at P3 (1 -77). 

Bera.3 at site P3 was also the lowest compared to ail other sites. 

Highest total QEEG. The site with the highest total QEEG activity 

compared to a i i  other sites was C3 (30.22). 

Lowest total QEEG. The site with the lowest total QEEG activity 

compared to ail others was T5 (21.17). 

Range. The range of the total QEEG activity was 8.0 1 UV (30.22-2 1.17). 

Highest mean. Alpha showed the highest mean QEEG overall (5.68). 

Lowest mean. Beta3 showed the lowest (2.17). 



Table 11 

Grouoed Pre-assessrnent OEEG Averaeed Data For The Six Bands And Total Values 

From The Ten Sites Selected For The Eves Closed Condition. Grouued N= 11 

Site Delta Theta Alpha &ta1 Beta.2 &ta3 Total 

Mean 5.52 4.34 5.68 2.66 2.40 2.17 26.87 

S.D. 0.89 0.70 0.62 0.3 1 0.3 1 0.27 3.00 

Note: Total values include higher beta frequencies recordai but not reported. 
Values in Bold (651) show band with the highest value for that site. 
Values in Bold Italics (2.35) show band with the lowest value for that site. 
Double underlined numbers (5. show site with highest value for that band. 
Single underlined numbers (3.33) show site witb lowest value for that band. 



Summary of Averaged QEEG UV Levels for Eyes Open 

The data listed in Table 12 show the averaged numerical values calculated 

for six bands and total QEEG means for the ten sites for the Eyes Open condition. 

Means and standard deviations for each band and total QEEG values are dso listed. 

Delta band. Delta was highest at site F3 (6.25) and lowest at T5 (4.20)- 

Delta F3 was also the highest over all other sites. 

Theta band. Theta was highest at site F4 (4.62) and lowest at T5 (2.92) 

Alpha band. Alpha was highest at site C4 (3.85) and lowest at T5 (2.90). 

Betal band. Beta 1 was highest at site C4 (2.75) and lowest at T5 (2.2 1). 

Beta2 band. BetaZ was highest at site C4 (2.65) and lowest at P3 (2.17). 

Beta3 band. Beta3 was highest at site C4 (2.63) and lowest at P3 (2.01). 

&ta3 was also the lowest over all other sites. 

Highest total QEEG. The site with the highest total QEEG activity over dl 

other sites was F3 (27.62). 

Lowest total QEEG. The site with the lowest total QEEG activity over all 

others was T6 (18.61). 

Range. The range of the total QEEG activity was 9.01 UV (27.62- 1 8.61 ) . 

Highest mean. Delta showed the highest mean value QEEG overall (5.3 1). 

Lowest mean. &ta3 showed the lowest (2.29). 



Table 12 

r e-A sm nt n s  
- 

From The Ten Sites Selected For The Eyes ODen Condition. GrouDed N= 11 

Delta Theta A l ~ h a  Betal ,WBeta2 &Gd 

- - -- -- - 

Mean 5.31 3.73 3.58 2.54 2.38 2.29 24.40 

S.D. 0,80 0.58 0.29 0.16 O. 16 0.20 2.94 

Note: Total values include higher beta frequencies recordecl but not reported. 
Values in Bold (635) show band with the highest value for that site. 
Values in Bold Italics (2.44) show band with the Iowest value for tbat site. 
Double underlined numbers show site with highest value for that band. 
Single underlined numbers (292) show site with lowest value for that band. 
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Sumrnary of Averaged QEEG UV Levels for Reading Silently 

The data listed in Table 13 show the averaged numencal values calcuiated 

for six bands and total QEEG means for the ten sites for the Reading Silently condition. 

Means and standard deviations for each band and total QEEG values are also üsted. 

Delta band. Delta activity was highest for a l l  ten sites and highest over a l l  

other sites at the frontal lobe site F4 (6.82). Delta was lowest at site T5 (4.47). 

Theta band. Theta was highest at site F4 (4.90) and lowest at T5 (3 -25). 

Alpha band. Alpha was highest at site C4 (3.84) and lowest at T5 (3.12). 

Betal band. Beta 1 was highest at site 01 (2.95) and lowest at T5 (2.52). 

Beta.2 band. &ta2 was highest at site 01 (2.86) and lowest at T5 (2.34). 

Beta3 band. Beta3 was highest at site 0 1  (2.90) and lowest at P3 (2 .%). 

Bet.3 was also the lowest over di other sites except 01 (2.86), where Beta 2 was the 

lowest, and was the same value as &ta2 for site 0 2  (2.83). 

Highest total QEEG. The site with the highest total QEEG activity over al1 

other sites was 0 1 (29.05). 

Lowest total QEEG. The site with the lowest total QEEG activity over aiI 

others was T5 (23.40). 

Range. The range of the total QEEG activity was 5.65 UV (29.05-23 A O ) .  

Highest mean. Delta showed the highest mean value QEEG overail (5.60). 

Lowest mean. &ta3 showed the lowest (2.45). 



Table 13 

Grouwd Re-Assessrnent OEEG Averaged - Data For The Six Bands And Total Values 

From The Ten Sites Selected For The Readin~ Silentlv Condition. Grou@ N= 1 l 

Site Delta Theta Alpha Betal Beta2 Beta.3 Totd 

F3 6.45 4.73 3.53 2.60 2.43 2-35 27.58 

S.D. O. 84 0.50 0.30 O. 13 0. 19 0.23 1.85 

Note: Total values include higher beta frequencies recorded but not reported. 
Values in Bold (6.45) show band with the highest value for that site. 
Values in Bold Itaiics (2.35) show band with the lowest value for that site. 
Double underlined numbers (4.90) - show site with highest value for that band. 
Single underIined numbers (3.25) show site with lowest value for that band. 
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Grouped Summary Showing Alpha Higher Compared to &ta for Eyes Closed 

Table 14 shows where alpha was found to be higher than beta for the ten 

sites and for the eyes closed condition, for a l i  participants. Only one participant had at 

Ieast one site that showed at least one beta band where the QEEG magnitude was higher 

than for the alpha band. The other ten participants showed that alpha was higher at all 

sites cornpared to al l  three beta bands. Higher sites and numencal values were 

observed from the &ta shown in Appendix IV. The numerical value show in brackets 

indicates the amount in microvolts that beta was higher than alpha. 

Participant #2 (male NT). Beta was higher at C3 (0.4), C4 (0.2), P3 (0.91, 

P4 (0.6), and T5 (0.4). 

Beta compared to Alpha at site 01. Beta was not shown to be higher 

compared to alpha at site 0 1  for any of the participants for the eyes closed condition. 



Table 14 

Pre-Assessrnent OEEG Recordings Showing Abha Hi~her or Lower Mamitude 

Com~ared to Beta for Eves Closed. N= 1 1 

Participant F3 1 F4 C3 1 C4 P3 1 P4 T5 1 T6 01 102 

#1 (maIe NT) 

#2 (male NT) 

#3 (male NT) 

#4 (male NT) 

#5 (male NT) 

#6 (male AA) 

#7 (female AA) 

#8 (femaie AA) 

#9 (female AA) 

#lO (female AA) 

#11 (female AA) 

A shows alpha higher than beta, and B shows beta higher than alpha. Numbers in 
brackets m.1) indicate the arnount in UV that beta was higher than alpha. 



Grouped Summary Showing Alpha Higher Compared to Beta for Eyes Open 

Table 15 shows where alpha was found to be higher than beta for the ten 

sites and for the eyes open condition, for ai i  participants. Three participants had at 

least one site that showed at least one beta band where the QEEG magnitude was higher 

than for the alpha band. The other eight participants showed alpha was higher at ail 

sites. Higher sites were observed from the &ta shown in tables 1 to 30. The numerical 

value in brackets indicates the arnount in microvolts that beta was higher than alpha. 

Participant #2 (male NT), Beta was higher at P3 (O. i), P4 (O. i), T5 (O.@, 

and T6 (0.8). 

Participant #4 (male NT). Beta was higher at all sites, ranging from 0.2 to 

4.4 microvolts, 

Participant #8 (female AA). Beta was higher at T5 (0.1). 

Beta compared to alpha at site 01 .  Beta was shown to be higher 

compared to alpha at site 0 1  for only one participant, participant #4 (male NT) and 

showed only 0.2 microvolts higher. 
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Table 15 

Pre-Assessrnent OEEG Recordines - Show& Aioha Hieher or Lower Magnitude 

Com~ared to &ta for Eves ODen. N= I l  

#1 (male NT) A I A  A I A  A I A  A ( A  A I A  

#7 (female AA) A  1 A A M  A I A  A I A  A ( A  

#IO (fernde AA) A 1 A A I A  A I A  A I A  A I A  

#11 (female AA) A ( A A I A  A I A  A I A  A I A  

A shows alpha higher than beta, and B shows beta higher than alpha. Numbers in 
brackets (0.1) indicate the amount in UV that beta was higher than alpha. 
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Grouped Summary Showing Alpha Higher Compared to Beta for Reading Silently 

Table 16 shows where alpha was found to be higher than beta for the ten 

sites and for the reading silently condition, for aii participants. Five participants had at 

Ieast one site that showed at lest one beta band where the QEEG magnitude was higher 

than for the alpha band. The other six participants showed that alpha was higher at a l l  

sites. Higher sites were observed h m  data shown in Appendix IV. The numerical 

value in brackets indicates the amount in microvolts that beta was higher than alpha. 

Participant #2 (male NT). Beta was higher at C3 (o. i), T5 (o.i), and T6 

(O. 1). 

Participant #3 (male NT). Beta was higher at F3 (0.4), F4 (0.2), C3 (0.2), 

C4 (û.~), and 0 1  (0.1). 

Participant #4 (male NT). &ta was higher at F3 (0.4), F4 (0.2), C3 (0.3), 

C4 ( i . ~ ) ,  P4 (o.i), T5 (1.0) and T6 (0.4). 

Participant #8 (female AA. Beta was higher at P3 (O& T5 (0-i), and O1 

(O. 1). 

Participant #11 (fernale AA). Beta was higher at 0 1  (0.4). 

Beta compared to alpha at site 01. Beta was shown to be higher 

compared to alpha at site 0 1  for only three participants, participant #3 (male NT) for 

0.1 UV higher, participant #11 (fernale AA) for 0.1 UV higher, and participant #11 

(fernale AA) for 0.4 UV higher. 



Table 16 

Pre-Assessrnent OEEG Recordines Showine Ahha H i ~ h e r  or Lower Magnitude 

Com~ared to Beta for Radine Silentlv. N= Il 

#4 (rnaie NT) B I B  
(0.4) (0.2) 

B I B  
(0.3) (0.1) 

A I B  
(0.1) 

B I B 
(1.0) (0.4) 

#7 (fernale AA) A 1 A A I A  A I A  A I A  

A shows alpha higher than beta, and B shows beta higher than alpha. Numbers in 
brackets (0.1) indicate the amount in UV that beta was higher than alpha. 
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Summary Showing QEEG Profde Maps 

The grouped &ta showing a sample QEEG profile map are presented first to 

provide an overall view of scalp site and hemisphere dominance for this sample. The 

summary results show the probability of overall hemisphere dominance, as well as high 

and low scalp site locations that might serve as indicators for predisposition to 

alcoholisrn. Individual participants' QEEG profiles as cafculated from ail six bands for 

the ten electrode sites and three conditions selected, are presented last. The data are 

presented in the order of  Eyes Closed, Eyes Open and Reading Silently. 

Site Markers. 

Highlighted capital l e m  are used in the graphical figures to show the site 

with the highest Total QEEG for pair& sites. The capital letter H shows the higher site 

and bold H shows the site that had the highest Total QEEG compared to ail others. 

Bold L shows the Iowest Total QEEG value compared to ail other sites. The marker B 

shows where beta was higher than alpha. The number zero (O) indicates no 

measurement wzs available due to equipment failure at site P3 for pst-assessrnent 

only . 

Site and hemisphere dominance. 

Written descriptions describe the electrode sites with the highest and lowest 

averaged QEEG activity and hemisphere dominance for the three conditions selected. 

Following the wriiten descriptions are graphical figures showing the sites with the 

highest and lowest QEEG activity for paired sites indicating nght versus left 

hemisphere dominance, and also, the site with the highest and lowest activity over al] 

others. The sample profile is presented k t  followed by the promes of individual 



participants, describing each participants' high and low electrode sites and indicating 

hemisphere dominance. 

Sample Profde Showing Hemisphere and Scaip Site Dominrince 

Figure 1 shows the sample QEEG profile indicating where alpha is higher 

than beta and showing hemisphere dominance. Highest and lowest sites are marked 

with capital letters and with bold letter markers. 

Hemisphere dominance. The right hemisphere showed higher levels of 

averaged QEEG activity compared to the left hemisphere for aU three conditions. The 

nght hemisphere showed eleven higher sites cornpared to four in the lefi hemisphere, 

but three of the four sites in the left hemisphere were highest over all other sites. 

Alpha was higher than beta for ail sites. 

Eyes Closed. Three areas (sensory/motor, parietal and occipital) of the 

right hemisphere showed higher levels of activity for the Eyes Closed condition. F3 in 

the left hemisphere of the frontal lobe was highest over ai l  others. Alpha was highest 

at P4, and lowest at site T5. 

Eyes Open. Four areas of the right hemisphere showed higher levels of 

activity compared to one area (sensory/moîor) of the left hemisphere for the Eyes open 

condition. C3 in the left hemisphere of the senrorylmotor cortex was highest over al1 

others. Alpha was higher than beta and highest at site P4, and lowest at site T5. 

Reading Silently. Four areas of the right hemisphere showed higher levels 

of activity for the Reading Silently condition. 01 in the lefi hemisphere of the occipital 

lobe showed the highest activity over ali others. Alpha was higher than beta and 

highest at site C4, and lowest at site T5. 



Frontal lobe. F4 in the nght hemisphere of the frontal lobe showed the 

highest level of activity over a l l  other sites for the Eyes Closed and Reading Silently 

conditions. F3 was the higher for the paired sites F3/F4 for Eyes Open. Alpha was 

dominant over beta for al l  three conditions and highest at site F4. 

Sensory/motor cortex. C3 in the left hemisphere of the sensory motor 

cortex showed the highest level of activity over ail other sites for the Eyes Open 

condition. C4 was the higher for the paired sites C3K4 for the Eyes Closed and the 

Reading Silently conditions. Alpha was dominant over beta and highest at site C3 for 

Eyes Closed and at site C4 for Eyes Open and highest over all for Reading Silently. 

Parietal lobe. Right hemisphere P4 showed the higher level for the sites 

P3/P4 for ali three conditions. Alpha was dominant over beta for aU conditions and 

highest over a l i  at site P4 for Eyes Open and Reading Silently conditions. 

Temporal lobe. T6 in the nght hemisphere of the temporal lobe showed the 

higher level of activity for the paired sites T5/T6 for the Eyes Closed and Reading 

Silently conditions and lowest for Eyes Open. T5 in the left hemisphere showed the 

lowest level of activity over ai l  other sites for the Eyes Closed and Reading Silently 

conditions. Alpha was dominant over beta for ai l  conditions and highest at T6. 

Occipital lobe. 01 in the left hemisphere of the occipital lobe showed the 

highest level of activity over aîi other sites for the Reading Silently condition. 0 2  

showed the higher level of activity for the paired sites 01/02 for the Eyes clos& and 

the Eyes Open conditions. AIpha was dominant and highest at 0 2  for Eyes Closed and 

Eyes Open and highest at 0 1 for Reading Silently . 



Figure 1 

Sarnde Pre-assessrnent Profile Showine Site and Hernisohere With the Highest and 

Lowest Total OEEG Values. and Alpha Hieher Compared to Beta. N= 11 

Tatal QEEG 

I H 

Alpha 1 Beta 

A I A  

Deb highest at sites F3/F4/WC@3. Alpha higher ttwn deüa at sites P ~ 6 / 0 1 / 0 2  Beta3 kwest at al1 sites. 

Total QEEG Alpha / Beta 

1 frontal lobe (F3 1 F4) A I  A 

1 serwory motor cortex (P3 1 P4) A 1 A  

H I I H 1 L tempoai10wpar le la1kk~1~3(~41tq  LA 1 A 1 H A 1  A 

1 H occipital bbe (O1 1 02) A ! A  

Dtlta highest ovw al1 bands at al1 sites. Beta3 lowest cornparad to ail bands axEept BetaZ lawsst at 02 

Total QEEG 
Readina Silentti[ 

Abha / Beta 

Ddta highest o w ~  aii bands at al1 sites. Ma3 bwest campared to atî bands oaapt Beta 2 same at 01102 and kwast at 01. 

H shows highest total UV levd for paired sites, H 1 H = same value, H = site with higkst UV leval compared to aii cûhr  sites. 
L shaws site with aie lcmnst UV level comparsd to othtr dtes. A = alpha higher than beta, A = higher for paired &es. 
LA = kmst alpha compared to di sites, HA = highest alpha compand to afl sites. 
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Individual Participants' Hemisphere and Scalp Site Dominance 

Hemisphere dominance showing the hemisphere with the highest QEEG 

vaiues are described first. Changes in hemisphere dominance between pre and post- 

assessments are described next. F W y  higher alpha QEEG activity compared to beta 

activity is described in a format that gives preference to dpha dominance. Where alpha 

is also higher than beta oniy alpha is indicated. Alpha is shown as higher than beta 

with the rnarker capital letter A, the site with the higher alpha for paired sites where 

alpha is higher than beta for both sites is rnarked with a bold A. Beta is therefore 

shown to be lower than alpha when a beta marker is absent. When beta is higher than 

alpha then beta is represented with the beta rnarker B. The site with the highest alpha 

compared to aU other sites is marked with a bold HA, and the site with the lowest alpha 

compared to aU other sites is marked with LA. When beta is highest over aiI sites then 

the highest beta site is marked wîth a bold B. 

Participant Il (male NT). The results in Figure 2 for the pre-assessrnent 

show left hemisphere dominance for all three conditions. The results M e r  show a 

shift to a nght hernisphere dominance for the pst-assessrnent for dl three conditions. 

The pre-assessrnent results also show alpha w;w dominant over beta for a l l  

three conditions. For the eyes closed condition, alpha was highest for site 0 1  over all 

other sites, and lowest at sites F3 and F4. For the eyes open condition, alpha was 

highest sites for the three sites P3, TS, and 01, having the same value over dl other 

sites. Funher, for both conditions alpha was the lowest at site T6. For the reading 

silently condition, alpha was highest at site 02, and lowest at site T6. 



Eves Open 

Delta highest mer al1 bands at al1 sites. 6eta3 lawast compared to al1 bands except Beta2 lawebt at 02 

Re0dina Silecitly 
Pre-Alpha 1 Beta post-Al- / Beta 

Delta hiihest over al1 ban& at al1 sites. Win3 lamst camparad ta all bands excepi M a  2 same at 01102 and iaw#t at 01.  

A = alpha higher than beh, LA = kwEsS alpha for ail sites, A hbhesf alpha for paired sites, A ( A = same value alpha, HA 
= site with h i g W  alpha compareâ to afl aaier Mes, B = beta highar than alpha, 8 = highest over al1 sites. #û = no recording. 
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The pst-assessrnent results show that alpha was dominant over beta for ail 

three conditions, with the single exception of a higher beta value at site 0 2  for the 

reading silently condition. For both the eyes closed and the eyes open conditions, 

alpha was highest at site P4 over all other sites, and lowest at site T5. For the readhg 

silently condition, alpha was highest at site T6, and lowest at sites F3, P3, and T5, a i l  

showing the same value. 

Participant #2 (male NT). The results in Figure 3 for the pre-assessrnent 

show right hemisphere dominance for all three conditions. The results M e r  show a 

shift to a lefi hemisphere dominance for the pst-assessrnent for dl three conditions. 

The results for the pre-assessrnent for the eyes closed condition also show 

that beta was higher than alpha for ail sites except F4 and T6. Funher, for the eyes 

closed condition beta was highest at site P4 over ail other sites. Mpha was highest at 

site F4 over a l l  other sites and lowest at site T5. For the eyes open condition, beta was 

dominant for the parietal lobe and the temporal lobe, with the highest beta at site T6. 

Alpha was highest at sites F3 and 01, having the same value over al1 other sites. 

Further, alpha was the lowest at site T5. For the reading silently condition, alpha was 

dominant over beta and was the highest at site C4, and lowest at site T5. Alpha was 

dominant at both sites 01 and 02, with the same value for both sites. 

The pst-assessrnent results for the eyes closed condition show that beta was 

dominant over alpha for the parietal lobe, temporal lobe and occipital lobe. Further, 

beta was highest over ail  others at site 01. Alpha was aiso highest at site 01, but 

dominated by beta. For the eyes open condition alpha was dominant over beta, but 



Figure 3 

e #2 Male N?7: Rieht Versus Left Hemimhere Hiehest and Lowest Alpha EEG 

Value Com~ared to Be@ 

E m  c m  
Pre-Alpha 1 Betq 

Ddta highest owr al1 bands at F3/F4WWP3, Alpha higtiast avsr ail ùands at P4/TW6/01/02 

PmAlpha l Beta 

Delb hiitmt over al1 bands at ait sites. Beb3 lawest comparecl to al1 bands except Ma2 lm& at 02 

Pte-Alpha / Beta 

A I A  

A = aipha h i g h  than beta, LA = kvrest alpha for aN &es, A = highast alpha for pairad sites, A 1 A = liame Mlue alpha, HA 
= site with highest alpha compared to ail dher sites, B = bata Mgher than alpha, 6 = highest ovsr al1 Mas. #û = na tecording. 
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beta shows a highest d u e  over all others at site T5. Alpha was highest at sites 01 and 

02, with the same value for both sites. Furîher, alpha was lowest at site T6. For the 

reading silently condition the results show that alpha dominated over beta, except for 

the temporal lobe sites T5 and T6. Alpha was highest at site T5, but beta was higher 

than alpha, and beta was highest overall. Alpha was lowest at site T6. 

Participant #3 (male NT). The results in Figure 4 for the pre-assessrnent 

show right hemisphere dominance for ail three conditions. The results also show there 

was a shift to a left hemisphere dominance for the pst-assessrnent for the eyes closed 

and the eyes open condition. The right hemisphere rernained dominant for the reading 

silently condition. 

The results for the pre-assessrnent for the eyes closed condition also show 

that alpha was dominant over beta for aii sites. Further, for the eyes closed condition 

alpha was highest at site T6, over ail other sites, and lowest at site T5. For the eyes 

open condition alpha was dominant for al i  sites, and was highest at site T6, and lowest 

at site C3. For the reading silently condition, beta was dominant over alpha for the 

sensory motor ara,  the temporal lobe and the occipital lobe. Alpha was dominant and 

highest over al l  others at sites P3 and P4, with the same value for both sites. Alpha 

was lowest at site F3. 

The pst-assessment results show that aipha was higher than beta for ail sites 

for al l  three conditions. Further, for eyes closed alpha was highest ovemll at site T6, 

lowest at the 0 1 site. For eyes open aipha was highest over all at T6, and lowest at 

T5. For reading silently alpha was highest at site T6, and lowest at site 0 1 .  



Figure 4 

#3 M e  NT): Rieht Versus Left Hemisnhere Hiehest and Lowest Alpha EEG 

Value Cornpanxi to Beta 

Evbs Closad 
Pre-AI~ha 1 Beta 

A I A  molor cortex (P3 1 P4) 

Delta highest ovw al1 bands at F3/F4/WC4/P3, Alpha highest over al1 bands at P4mTT6/01/02 

Pre-AI- 1 Beta 

A I A  

Post-Alpha 1 Beta 

A I A  

Delta highest ovw al1 bands at afl sites. Bda3 lolirvest m p a i e d  to al1 bands except &ta2 lawest at 02 

û e b  highsst avw an bands at al1 sites. Beta3 lawest comparecl to al1 bands except üeta 2 sam at 01/02 and lawest at 01. 

A = alpha higher than kEa, tA = kmst alpha for aIl sites, A h i g W  alpha for paired sites, A 1 A = sarne vatw alpha, HA 
= site with highest alpha compand to atl Other &es, B = be!a hlgher üm alpha, 6 = highest over al1 sites. #) = no rscording. 
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Participant #4 ( d e  NTD). Right and left hemisphere changes were not 

avaiiable because this participant did not wmplete a post-assessment. 

The results in Figure 5 for the eyes closed condition show a left hemisphere 

dominance for the pre-assessment. The resdts for the eyes closed condition also show 

that alpha was higher than beta for all sites. Alpha was highest at site P3, and lowest at 

site T6. 

The results for the eyes open condition show that beta was dominant for al1 

sites and was highest overall at site F3. The results M e r  show that alpha was highest 

at site P4, but was lower than beta. A h ,  alpha was lowest at site T6. 

The remlts for the reading silently condition show that beta was dominant 

over aii others and was highest overall at site TS. The results further show that alpha 

was highest at site 01, but lower than beta. Also, alpha was lowest at site T6. 

Participant #5 (male NTD). Right and left hemisphere changes were not 

avaiiable because this participant did not cornplete a pst-assessment. However, The 

results in Figure 6 show there was a right hemisphere dominance for a i l  three 

conditions. 

The results for the eyes closed condition show that alpha was highest over 

aii  others at site F4 and lowest at site T5 

The results for the eyes open condition show that alpha was highest over ali 

others at site P3 and lowest at site T5. 

The results for the reading silently condition show that alpha was highest 

over ail others at site T6, and lowest at site T5. 



Figure 5 

Value Com~ared to &ta 

Eves Own 
Pre-Alpha / Beta 

B I 6  frontal bbe (F3 ( F4) 1 

I A  sensoty mator cortex (P3 1 P4) 1 

B 1 6 1 BIHA 1 6/LA temporal lobelparidal tube (TS 1 P3 1 ~4 [T6) I I I 

e 1 s  ocdpiil lobe (01 1 02) I 

Detta highest ovef al1 bands at al1 sites. Beta3 IowW compared to al1 bands except BetaZ kwst at 02 

A = alpha higher than kta. LA = kwagt alpha fur ail sAes, A = highca alpha for paired sites, A 1 A = same valus alpha, HA 
= site with highes! alpha compand to al1 dhcr sitss, 0 = bda higherthan alpha. B = hig- over al1 sites. #Cl = no mmding. 



Figure 6 

Male NTl: R i ~ h t  Versis Left Hemimhere Hiehest and Lowest Abha EEG 

Value Com~ared to Beta 

Pre-Alpha / Beta Po&-Al~ha / Beta 

Dtlta highest over al1 bands at F3/F4C3/C4/P3, Alpha highest ovtr al1 bands at P4/TSfr6/01/02 

Pre-Alpha 1 Beta Post-Alpha / Beta 

Pm-Alpha / Beta 
Readino Silentlv 

Post-Alpha / Beta 

A l  A occipital bbe (01 1 02) 1 

A = alpha higher aian beta. LA = bwest alpha fot ail sites, A = higtiest a- for paired sites, A ( A = mm value alpha, HA 
= site vvith highest alpha compareci to all other sites, 6 = beta higlwr than alpha, B = highest over al1 sites. iCO = no ncording. 
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Participant #6 (male AA). The results in Figure 7 for the pre-assessrnent 

show left hemisphere dominance for aU three conditions. The resuits also show there 

was a shift  to a right hemisphere dominance for the pst-assessrnent for the eyes closed 

and the eyes open condition. The right hemisphere remained dominant for the reading 

silentiy condition. 

The resdts for the pre-assessrnent show that alpha was higher than beta for 

all sites for all three conditions. The resuits for the eyes closed condition show alpha 

was highest at site F4, over all other sites, and lowest at site T5. For the eyes open 

condition alpha was highest at site F4, and lowest at sites TS and T6, with the same 

vaiue for both sites. For the reading silently condition alpha was highest over aii others 

at site 0 1, and lowest at site T5. 

The pst-assessrnent results show that alpha was higher than beta except at site 

T5 for the eyes open condition and at sites T5 and 01 for the reading silently 

condition. The results for the eyes closed condition show that alpha was highest overall 

at site 01, and lowest at site T5. For the eyes open condition alpha was highest over 

al l  others at sites F3 and F4, with the same vaiue for both sites. Further, alpha was 

Iowest overall at sites TS and T6, with the same value for both sites. For the reading 

silently condition the results show that alpha was highest over a l l  others at site 01, but 

beta was higher than alpha. Further, beta was higher than alpha at site T5, and alpha 

was lowest at site T6. 



Figure 7 

Value Compared to Be@ 

Pre-Aldia / Beta 

A 1 HA 

A I A  occipital bbe (O1 ( 02) 

Delta highest over al1 bands at FW4WCW3,  Alpha highest ovw al! bands at 

Eves Open 
PmAlpha 1 Beta Post-Alpha I Beta 

A HA hwital lobe ( ~ 3  1 ~ 4 )  HA 1 HA 

A I A  semofy rotor cortex ( ~ 3  1 ~ 4 )  A I A 

LA 1 A  1 A 1 LA (smporalWparfeQIbbs(TS~PJIP4IT8) N L A I  O 1 A j LA 

A I A  o c c i ~ l  lobe (O1 j 02) A l  A 

h i t a  highesî ww al1 bands at al1 sites. Beta3 lawlest compareci to al  bands axcept Bata2 lawést at 02 

Wta h i g M  over ail bands at a l  &es. Beta3 k w d  compared to ali bands exce@ Beta 2 same at 01 102 and kwest at 01. 



126 

Participant #7 (female AA). Right and left hemisphere changes were not 

avaihble because this participant did not cornpletc a pst-assesment. However, the 

pre-assessrnent results in Figure 8 show there was a right hemisphere dominance for ali 

three conditions. 

The resdts M e r  show that alpha was highest over all others at site P3, 

and lowest at site T6. 

The results for the eyes open condition show that alpha was highest over all 

others at site C3, and lowest at site 02. 

The results for the reading silently condition show that alpha was highest 

over ail others at site P3, and lowest at site T6. 

Participant #8 (female AA). The results in Figure 9 for the pre- 

assessrnent show left hemisphere dominance for all  three conditions. The results 

further show there was a shift to nght hemisphere dominance for the pst-assessrnent 

for ail three conditions 

The results for the pre-assessrnent for the eyes closecl condition also show 

that alpha was higher than beta for ali sites. Further for the eyes closed condition, 

alpha was highest at site F3, over a l l  other sites, and lowest at site T5. For the eyes 

open condition alpha was higher than beta for aü sites except for site T6 where beta 

was higher than alpha. Alpha was highest over all others at site F3, and lowest at site 

T5. For the reading silently condition, alpha was higher for al1 sites except for site 01  

where beta was higher than alpha. Alpha was highest over ail others at sites F3 and 

lowest at sites T5 and P3, with the same value for both sites. 



Figure 8 

Vdue Compared to Beta 

Pm-Alpha 1 Beta 

Deita highest over ail bands at F3/F#WC4fP3, Alpha highest ovef al1 bands at P4îTS/T6/Ol/O2. 

Pre-AlMa 1 Beta 

A 1 A frontal bôe (F3 1 F4) 

Reaâina S~htiy 
PmAlpha 1 Beta 

ûeüa highest over alt banhs at al1 sites. Be!a3 krt compand to ait bands except 8eta 2 same at 0 1  102 and loriucst at 01. 

A = afptm h i i h  than beta, LA = bwed alpha for ail utes. A highcst alpha for paired sites, A ( A = sama value alpha, HA 
= site with highest alpha compand to ail sites, 6 = beta highar than alpha, = highest ov@f al1 des. #O = no recording. 



Figure 9 

Case #8 Pernale AA): Rieht Versus Left Hemimhere Hiehest and Lowest Alpha EEG 

Value Corn~ared to Ekm 

Det& highest aver al1 bands at F3îF4WC4P3, Alpha higW ovcr ail ban& at P4/ryT6/Ol/OZ 

Eves Own 
Pre-Al~ha / Beta 

Readim Silently 
Pre-Alpha / Beta 

A = alpha higher than beQ L4 = bwesî alpha for al1 siies, A s highest alpha for palred &S. A ( A = same mlue alpha, HA 
= site with h $ W  alpha compared to dl dher sites, B = beta higher than alpha, B = highcst over al1 sites. #û = no lccording. 
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The pst-assessrnent results show that alpha was higher than beta for all sites 

for a l l  three conditions, except for site T5 for the reading silently condition where beta 

was higher than alpha. Further for the eyes closed condition alpha was highest over ai I  

others at site P4, and lowest at site T5. For the eyes open condition alpha was highest 

over a l l  others at site F4, and lowest at site TS. For the reading silently condition the 

resuits show that alpha was highest over all others at site F4, and lowest at site T5. 

Participant #9 (fernale AA). The results in Figure 10 for the pre- 

assessrnent show nght hemisphere dorninance for the eyes closed condition and for the 

reading silently condition. The was no dominant hemisphere for the eyes open 

condition. The results m e r  show there was a shift to right hemisphere dorninance 

for the pst-assessrnent for all three conditions. 

The results for the pre-assessrnent show that alpha was higher than beta for 

ail sites and for ail three conditions. The results for the eyes closed condition further 

show that alpha was highest at site P4, over all other sites, and lowest at site P3. For 

the eyes open condition alpha was highest over all  others at site C3, and lowest at site 

01. For the reading silently condition, alpha was highest over all others at site C4, and 

lowest at sites T5 and 01, with the same value for both sites. 

The pst-assessrnent results show that alpha was highest over ail others at 

site 02, and lowest at site T5. For the eyes open condition alpha was highest over ail 

others at site P4, and lowest at site T5. For the reading silently condition the results 

show that alpha was highest over all others at site P4, and lowest at site T5. 
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Figure 10 

se #9 (Fernale AAk Rieht Versus Left Hemi-here Highest and Lowest A l ~ h a  EEG 

Pre-Alpha 1 8eta Pd-Al& 1 Beta 

A I A  = (F3 l F4) A I A  

A I  A sensofymaorcortcx(P3 1 P4) A / A  

A I L A  1 C(AI A tmpodlobe/pailstallo(>c(TS~P3IP4IT6) LA 1 O I A I A 

A I A  occipitai kbe (01 1 02) A 1 HA 

Deita highest over al1 bands at F3/F4/WC4/P3, Alpha higtiest over al1 bands a2 P4,T5/f6/01102 

Deha highest over ail bands at ail sites. Beta3 lawest mpared to al1 bands exce@ BeW loirrast at 02 

Ddta h i g W  over aR bands at ail sûtes. Beta3 kwest comparecl to aii bands except Beta 2 sama ai 01/02 and iowsî at 01. 

A = alph. hi(lhsr han beta. IA = lowat alpha for an sites. A = îdghcsl alpha for p*nd sites. A 1 A = sun wiue alpha, HA 
= gife Wlfh hbhest alpha compsnd to al1 other sites, 6 = beta highef aian alpha, B = highest over ali sites. #ô = no recording. 
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Participant #10 ( f e d e  AA). Right and left hemisphere changes were not 

available because this participant did not wmplete a post-assessment. See Figure 1 1. 

The resuits for the eyes closed condition show a balance between right and 

left hemispheres for the sensory motor area, the panetal lobe and the temporal lobe. 

The results M e r  show that alpha was highest over ail others at site F3, and lowest at 

sites T5 and T6, with the sarne value for both sites. 

The results for the eyes open condition mixed dominance between 

hemispheres. The results further show that alpha was highest over a l l  others at site F3, 

and lowest at site T5. 

The results for the reading silently condition show a left hemisphere 

dominance. The results m e r  show îhat alpha was highest over all  others at site F3, 

and lowest at sites T5 and T6, with the same value for both sites. 



Figure 11 

Case #10 Male Nn: Rieht Versus hft Hemisohere Hiehest and Lowest Alpha EEG 

Value Com~ared to BeQ 

Post-Alpha / Beta 

ocdpital lobe (01 ( 02) I 

Eves o m  
Pre-Alpha I Beta Post-Al* / Beta 

A 1 HA riwitai lobe (F3 ( F4) 1 

A I A  s e n s o r y ~ c o r t e x ( ~ 3  1 ~ 4 )  I 

U I A I A  l A tmporal ZobelWetal lobe (TS 1 P3 1 P4 1 T6) 1 1 1 

A I A  occipital lobe (01 1 02) I 

Delta highest over afl bands at al1 sites. Beta3 kwest compared to al1 bands except Seta2 lowcst f 02 

Readim S l W  
Pn-Alpha / Beta Post-Aldia / Beta 

Dans highest over afl banda at al1 sites. &la3 kmst compareci to ali bands exccpt Beda 2 same at 01/02 and (OHhSf at 01. 

A = alpha Wh« than beta. LA = iamt alpha for an sites, A highest alpha for paim sites, A 1 A = sama value alpha. HA 
= sitc mth highcst alpha compered to al1 ather oit6s, 0 = beta highet than alpha, B = highest over al1 sites. # = na recording. 
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Participant #Il (female AA). Right and left hemisphere changes were not available 

because this participant did not cumplete a pst-assessment. However, the results in 

Figure 12 show there was a right hemisphere dominance for a l l  three conditions. 

The resuits show that alpha was higher than beta for aU sites for a l l  three 

conditions, except at site 01, for the reading silently condition. 

The results for the eyes closed condition show that alpha was highest over 

ali others at site P4, and lowest at site 01. 

The resuits for the eyes open condition show that alpha was highest over al1 

others at site P4, and lowest at site 0 1 .  

The results for the reading silently condition show that alpha was highest 

over aU others at site 0 1 ,  but beta was higher than alpha for this same site. The results 

f ' e r  show that alpha was lowest at sites T5 and F3, with the same value for both 

sites. 



Figure 12 

Vdue Com~ared to Beta 

Pre-AIPha I Beta Post-AIptta / Beta 



cEAPTERFLVE 

DISCUSSION 

This study explored the use of newfeedback W g  @T) as a therapeutic 

method for helping alcoholics of Canadian Aboriginal ancestry to reduce their craving 

for alcohol consumption. The sarnple was made up of volunteer participants 

Pound rnalcer ' s Lodge drug and alwhol rehabilitation centre, St . Alberta, Alberta, 

Canada. NT at scalp site 0 1 consisted of hearing different auditory tones when raising 

alpha (8-12 Hz) and inhibiting beta (1620 Hz) frequency bands, and as viewed on a 

cornputer monitor meen. Data gathered from psychometric measures, participants' 

backgrounds, their experiences of NT and the centre's AA program, and from three 

year follow-up interviews are discussed. Quantitative data collected from pre and post- 

assessrnent electroeacephalograph (EEG) recordings were aoalysed for descriptive 

measures showing changes in averaged QEEG values and showing hernisphere and 

scalp electrode site dominance*. The results from scalp sites F3, F4, C3, C4, P3, P4, 

TS, T6, 01 & 02  and frorn NT are discussed in reference to alcoholism. Due to 

limitations of the study only a descriptive analysis is provideci. 

Limitations of The Study 

Externa1 Validity 

This study utilized a non-randorn sampling design, specîfically volunteer 

participants. As has been reported, volunteer participants may be more motivated than 

non-volunteer participants, thus posing a threat to extemai validity (Association for 

Advanced Training in the Behavioral Sciences, 1994). A h ,  the participants in this 
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study who were from correctional centres may have had ultenor motives for attending 

the treatment centre and for volunteering for NT. The small sample s ù e  of the study 

rnay also limit its generalizability and did not allow for the use of inferential statistics. 

Internai Validity 

Seleetion. Participants were not randomly assigned to treatment groups 

within this study. Some differences existed between groups in tems of familial 

bac kground, personal lifesty les, sociwconomic status, educational achievement level , 

and cognitive functioning level. Also, some participants appeared t o  be more interested 

in the NT sessions as compared to other participants and differences in interest may 

have affected their degree of focus during the NT sessions. These individual differences 

may have acted as extraneous variables confounding the study's results. 

History. The procedures of the treatment centre's augmented AA program 

and the centre's counseihg and training staff were not uriiii  the control of the 

reseacher. The treatment centre's procedures assigned the participants to different AA 

treatment groups and to different AA counsellors. These extraneous variables may also 

have threatened interna1 validity . 
Attrition. Two participants in the NT treatment group dropped in the fist 

quarter of the study. To control for the potential effects of attrition, a researcher can 

determine whether systernatic differences exist on pre-treatrnent measures between 

Mcipants who drop out of a study and the remaining participants. Systematic 

differences can introduce the possibility of attrition bias (Association for Advanced 

Training in the Behavioral Sciences, 1994). In this study, analysis of pre-treatment 
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data of the two participants who dropped out did not reveal systematic differences as 

compared to the remaining participants. 

Representative Sample 

The biographical profiles of the participants in this study indicate this sample 

is not representative of the general population of Canadian Aboriginal peoples. This 

sample of alcoholics fkom the Canadian Aboriginal population is more representative of 

adults of Canadian Aboriginal background who have a lower level of education than 

what is expected for a person of Canadian Abonginal ancestry. Also, the participants 

are more representative of alcoholics of Canadian Aboriginal ancestry who corne fÎom 

severely troubled families where traditional Canadian Aboriginal culture and spiritual 

practices were not taught or practised, where dcohol was abused by parents, and in 

which they frequently experienced emotional abuse andor physical abuse andlor sexual 

abuse. Further , they are representative of adul ts wi th Canadian Aboriginal ancestry 

who use chernical substances as a means for coping with a difficult and often traumatic 

adult lifestyle. 

Qualitative Data Supportive of These Conclusions 

The background data (summarized in Table 1) show the participants were in 

the age range between 18 and 51 years, with an average age of 29.5 years (males 

averaged 3 1 .O years and fernales averaged 27.6 years). The cognitive finctioning level 

of the sample was estimated as Average (group mean FSIQ=98). In this sample of 

Canadian Abonginal peoples, 73 % had grade nine or less education and 18 % had 

completed mne education beyond grade 12. In cornparison, only 17% of the 
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Aboriginal population of Canada had grade nine or l e s  education (Abonginal Peoples 

S w e y  , Statistics Canada, 199 1 b), and 33 % had some pst-secondary education. 

Farnily background and substance abuse. Although the participants in 

this study were classified as Stancr Indians, according to the federal govemment's 

classification system, the participants were generally of mixed Indian and Caucasian 

origins. The background data show that ali participants had expenenced traumatic 

events during their childhood, such as exnotionai abuse, physical abuse, s e x d  abuse, 

and separation from their nahiral parents. Also, ail participants reported traumatic 

adult experiences, such as emotional abuse, physical abuse, sexual abuse, incarceration, 

physical fights, divorce, and the loss of loved ones from violent causes. 

Ten participants reported the abuse of alcohol in their familial environment. 

Only one stated he believed his parents were social drinkers, while the other ten 

reported alcohol was abused by either their natural or their step-parents. In 

cornparison, 86% of adults in the total Canadian Aboriginal population reported using 

alcoholic beverages, but oniy 61 % reported alcohol as a problem in their communities, 

and 39 % report& family violence as a problem (Statistics Canada, 199 la). 

participants report& they had used other foms of m d  d t e ~ g  

substances including pharmaceutical products. In cornparison, only 48 % in the total 

Canadian Aboriginal population reporteû dmg abuse was a problem. The data also 

show that all participants srnoked tobacco on a daily basis, compared to 44% in the 

total Canadian Aboriginai population (S tatistics Cariada, 199 la). 

Traditional aboriginal cuItural determinants. Although it is intereshg to 

speculate that the participants may have been influenced to consume alcohol by 



traditional culhird factors, such as reported in the Early Jesuit Relations @dey, 

1968). The Jesuits reported that traditional cultural views, particularly that alcohol 

released one's spirit, were frequently instrumental in bringing about the abuse of 

alcohol by many of the Indian peuple during the early colonial p e n d  of Noah 

America. However, since only one participant in this study reported having minimum 

traditional cultural experience, traditional Aboriginal culhiral background can be NI& 

out as a possible deterrninant for alcoholism for the participmts in this study. 

Conclusions from Background Data 

The background data and comparative statistics show that the participants in 

this study were more representative of adults of Canadian Aboriginal ancestry with 

mixed Indian and Caucasîan origins who wme from a background of difficult and 

traumatic childhood experiences within troubled families, and who also have fewer 

opportunities in the labour market because of lower education. Vaülant (1983), h m  

studies on genetic loading, determined that an unsiable environment is an important 

predictor for determining individual los  of control of alcohol at an early age and for the 

development of multiple symptoms. Famüial influences and peer group p~ssures were 

found to be paramount to the onset of addiction in adolescence due to the powerful effect of 

role models (Belle Glass & Manhall, 1991). Research on Canadian children in general 

who are reared in troubled families and in step-families indicates there is a greater 

chance for life Long problems because of troubled childhood, porer education, and less 

oppominities in the labour market (S tatistics Canada, 1997). 



Psychological Factors 

Depression. AU participants reported experiencing depression prior to 

starting their treatment program. The average level of depression was in the minimal 

range with only two reporting moderate to severe levels of depression. Although the 

depression scores were greatly reduced at the end of the 28 &y treatment program it is 

diffïcult to know what might have contributed to this reduction. DuMg the period of 

this study, the participants resided in a favourable environment where they were fIee of 

a i l  of their usual stressors. Therefore the change in depression scores may have been 

solely because these stressors were absent d u h g  their 28 day treatment program. Also 

the centre's treatment program taught relaxation techniques and deait with many of 

their personal problems associated with their alcoholisrn. Hence, it is not possible to 

draw accurate conclusions regarding the observe- changes in participants depression 

scores. 

MMPI-2. The data showing the scores obtained on the MMPI-2 (7'ables 

33, 34, and 35) by five of the participants (#1, #2, #3, #7 & # I l )  indicate bat the 

three male participants (#1, #2 & #3) who were taking the NT as weU as the augmented 

AA program reported more clinically signifiant psychological problems than were 

reported by the two female participants who were only taking the AA program. The 

common themes fkom the Basic Scale for the three male NT participants were: 

Depression, Psychopathie DeMare, Paranuia and Schizoph renia. Cbllege 

Maladjusntent, Post-Tmmc Stress Md Alienarion were their common themes on the 

supplementary d e s .  Depression-Obviow, Psychopah-Obviow. Parada-Obviour, 

Ond Hypornania-ObMous were their cornrnon themes on the Wiener-Harmon Scales. 



Lastly, their comrnon themes on the Content Scales were: Wurk Inteference and 

Anger. Only four cünically significant scores were reported by the two fernale 

participants who completed the pre-assessment. These were: Repression and Shyness 

on the Basic Scales (participant # 7) and Hyseria Subttle and Psychop~rh Subtle 

(participant # 1 1). 

Post-assessrnent MMPI-2. There was a tendency to report a general 

reduction in symptoms on the pst-assessrnent by the two participants who completed 

them. However, the pst-assessrnent results from participant #1 indicate that he 

continued to show cIinicaUy signifcant scores for HypomMu on the Basic Scales, and 

Paranoiu-Obvious and Hypomunia-Obvious on the Wiener-Harmon Scala. Participant 

#2 du, showed clinicdy significant scores on his pst-assessrnent for: Depression und 

Puranoia on the Basic Scales, Ma&-Alcoholism on the Supplementary Scales, and 

Psychoparh-Obvious and Par&-ObMous on the Wiener-Harmon Scales. 

MMPI-2 wah North American Indianc. Although the original MMPI and the 

MMP-2 have been the moa fresuently used instruments for assessing the level of 

psychopathology with chical populations, common difficuities have been reported 

(Graham, 1987; Green, 1991) with its use in general and specific difficulties were found 

when ushg this insîmment with North American Indian people-s. Problerns exist when 

ushg this instrument with North American Indians because of the weak repsntation in 

the normative reference group. SpecificalIy, there were no North American Indian mbjects 

in the original MMPI normative refereince group and the normative refmce group of the 

revised edition of the MMPI-2 containecl only 77 North American Indians in the 2,600 

subjects drawn h m  centres m o s s  the United States. Further, the 77 Indians in the 
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normative reference group, repre~enting l e s  than 3.0% of the total reference group, were 

al l  alcoholics. Data h m  the MMPI-2 promes of American Indians are therefore difficult 

U, interpret because there is no non-aicoholic data available for cornparison. 

ûther problems exist b u s e  non-dcoholic American Indians were g a d y  

found to scure bigher on most clinical scales compared to their Caurasian counterparts. 

Hence, any scores obtained by Indian people are Iiable to be higher, therefore over 

R p r e ~ e n ~ g  possible pathology. A h ,  no ciifferences were found between Indians and 

Caucasians on the Validity d e s .  This report is generatly considerd unusual (Green, 

1991) since no consistent patterns have been found betwew other ethnic sampIes and Nnüar 

trends are not found with sampIes of psychiatnc patients or substance abusers. However, it 

is possible that this finding is accurately reporting 'there are no diffefences. * Therefore, 

North American Indians may have honestly reporied that they have higher levels of 

psychopathology. Further, there have not been any studies of American-Indian venus 

Caucasian differences at the item level of the MMPI or the MMPI-2 (Green, 1991). 

Hence, caution needs to be exercised when &g mclusions about the results obtained 

h m  Aboriginal MMPVMMPI-2 profdes in general. Hence, caution needs to be exercised 

when making conclusions about the resuits obtained h m  Aboriginal MMPI/MMPI-2 

profiles in general. 

Over-repdng and under-reporting of pathology are cornmon problems that 

affect the accuracy of the MMPI-2 for indicating reported pathology. Further, the 

instrument has b e n  found to be only slightly better than 60% accurate for most clinical 

patients. Gripshover and Dacey, 1994, found that the MAC-R did not discriminate high 

risk alcoholism and seemed to be a better discriminator of female alcoholism.. Also, 
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thae are no midies on its use with the gmeral population. Gottesman and Prescott (1989) 

emphasized t h a e  are etbicai concems regarding the use of the MAC in screenuig for 

alcuholism. m e r  difficulties mmuntered with the aauracy of MMPUMMPI-2 reports are 

the interpreDition of items, language diffïculties, and generaI confusion about the test items 

(Green , 199 1). Therefore, ethnic differences and ciifferences W e e n  clinical and normal 

p h l e s  are difficdt to confirm. 

Conclusions from MMPI-2 Scores 

Based on the reports from the previous research presented and the results 

from this sample indicating possible over or under-reporting, it is difficult to conclude 

outcornes from this sample's measures on the -1-2. Given the lower level of 

education of the male participants who completed the MMPI-2 assessrnents, it is 

possible they may have experienced some confusion with this instrument. The 

information provided by the MMPI-2 results is therefore considered valuable for 

helping to guide future research choices in selecting assessrnent instruments. 

Theoretical View 

Although the various theoretical views ail point to different factors which 

appear to fit with the backgrounds of many alwholics, the background data gathered 

fkom the participants in this study are more suggestive of Social Leamhg Theory 

(SLT) (Bandura, 1969; Abrams & Niaura, 1987). A number of the participants 

reported that alcohol was their means of dealùig with the stress they were experiencing 

in theu life. It appears that the participants in this study might have l m e d  to use 

alcohol as a strategy for coping with  the^ problems due to observeci role modelling. 

This is most refiective of SLT which suggested there is no single m a r k  for alcoholism 
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and emphasized that alcoholics are people who have leamed to consume alcohol as a 

coping strategy from interactions and observations of significant others in their 

environment. 

ConcIusions of Theoretical Views 

As suggested by SLT, it is possible that this small sampIe of alcoholics is 

more representative of Canadian Aboriginal people who become alcoholics solely 

because they have learned to use a chemical substance as a mechanism for coping in a 

difficult and unfavourable environment. 

Genetic Predbposition 

Almost in wntrast to the view of SLT, it is equally possible that a genetic 

predisposition might exist for the participants of this study. Al1 participants reported 

their parents us4 alcohol. An overview of the findings fiom biogenic research (Blum, 

199 1) indicated there is a greater nsk that children of alcohoLic parents will become 

alcoholics themselves, compared to children who come from non-alcoholic parents. 

Further, Blum's genetic research findings on North American Indians in the southem 

regions of the USA indicated they were 85 % more likely to become alcoholics, than 

was expected in the non-native population. 

Conclusions of Genetic Indicators 

Because there were no DNA samples from the participants in this snidy, it is 

not possible to corne to any wnclusions regarding genetic predisposition. Although 

biogenic research seeks to fuid markers for alcoholism in the human DNA chain, Blum 

(199 1) also reported that other factors might be the cause. Therefore, it can only be 

concluded from the data of their family backgrounds that the participants appear to 



have had a pater genetic risk for dcoholism. However, it is possible that other 

factors, such as enWonmental influence, peer group influence, and psychological 

factors, potentially might have been causal factors in theÛ aicoholism. 

QEEG Meanires 

The QEEG recordings h m  ten scalp sites were examuied: F3 and F4 of the 

frontal lobe, C3 and C4 of the sensory motor lobe, P3 and P4 of the parietal lobe, T5 

and T6 of the temporal lobe, and 01 and 02 of the occipital lobe. The qualitative 

electroencephdograph (QEEG) profiles complied h m  the participants' averaged pre- 

assessrnent QEEG recordings were grouped to show a sample QEEG profile. The 

sample QEEG profile indicated a cluster of scalp electde site rnarkers that might 

predict dcoholism. The sites indicated were: 

1. Delta and theta frequency bands showed the highest UV amplitudes at sites F3 and 

F4 of the frontal lobe, for al) three conditions. 

2. Alpha frequency band was found to show higher averaged UV amplitudes than the 

three beta bands, in general, for di ten sites and the thre conditions. 

3. Alpha showed the highest averaged UV amplitude at site P4 of the parietal lobe 

for the Eyes Closed condition, and at site C4 of the sensory motor cortex for the Eyes 

Open and the Reading Silently conditions. 

4. &ta1 showed the highest averaged UV amplitude at site P3 of the parietal lobe for 

the Eyes Closed condition, at site C4 of the sensory motor cortex for the Eyes Open 

condition, and at site 0 2  of occipital lobe for the Reading Silently condition. 



5. Beta2 showed the highest averaged UV amplitude at site 0 1  of the occipital lobe 

for Eyes Closed and the Reading Silently conditions, and also at site C4 of the sensory 

rnotor cortex for the Eyes Open condition. 

6. Beta3 showed the highest averaged UV amplitude at site P4 of the parietal lobe for 

the Eyes Closed condition, and at site C4 of the sensory motor cortex for the Eyes 

Open and the Reading SiIently conditions. 

7. Site T5 showed the lowest averaged UV amplitudes for aii frequency bands, 

except Beta3, for all three conditions. 

8. Site P3 showed the lowest UV averaged amplitude for the &ta3 band, for al1 3 

conditions. 

9. There was also a tendency toward nght hemisphere dominance. 

Sample QEEG Profde Indicating Predisposition to Alcoholism 

It appears ffom these findings that possible scalp elecaode site markers 

might be indicated when highest and lowest QEEG UV amplitudes are found to exist 

together and in the order indicated by this sample's QEEG profile, as determined from 

the grouped QEEG pre-assessrnent data. The QEEG profile of this sample that rnight 

indicate a predisposition for alcoholism shows the following group of QEEG markers 

fiom the ten sites and three conditions assessed: 

1. Delta and theta show the highest UV amplitudes at F3 and F4. 

2. Alpha shows higher UV amplitudes compared to beta 12-24 Hz, in general. 

3. Delta, theta and alpha show lowest UV amplitudes at T5. 

4. Beta shows lowest UV amplitude at T5, in general. 

5. Beta shows highest UV amplitude at C4, but lower than alpha. 



6. &ta1 shows highest UV amplitudes at P3, 01, but lower than alpha. 

7. &ta2 shows highest UV amplitudes at 0 1, and 02, but lower than alpha. 

8. &ta3 shows highest UV amplitudes at P4, but lower than alpha. 

9. There is also a tendency toward right hemisphere dominance. 

Previous research reports have indicated that EEG markers for alcoholism 

could be determined from higher beta amplitude (Ehlers & Schuckit, 1990; Ehlers & 

Schuckit, 1993), or from high beta and low alpha at the 0 1  site (Peniston & Kulkosky , 

1989). Bauer and Hesselbrook (1993) suggested that higher EEG activity at the frontal 

lobe might indicate a predisposition to alcoholism, particularly when there is antisocial 

personality disorder. Bauer (1994) also concluded that higher beta activity at the CZ 

site was a predictor of alcoholics who are prone to relapse. Further, Deckel, 

Hesselbrock and Bauer (1995) suggested 'dysfunction" of the EEG rhythm in the 

frontal lobe of alcoholics rnight be biologically detennined. Other studies dso 

indicated the frontal lobe sites F3 and F4, and parietal lobe site P4 (Cohen, Pojesz & 

Begleiter 1993) and P3 (Whipple, Parker & Noble, 1987) were indicators of alcoholism. 

kgleiter, Porjesz, and Temer (1979) reported that studies of the P3 site indicated both 

statistically significant abnormalities and non-signifiant findings. They concluded that 

abnormal amplitudes at the P3 site might indicate alcohoiics who are unable to inhibit 

responses to irrelevant stimuli. A study at the Salk Institute in San Diego (Nevile, et 

al., 1991) found signifiant differences at the P3 site with the sons of alcohohc parents 

regardless if they consumed alcohol or not. 

The results from this study show that all of these sites are possible 

indicators, particularly, when found in the collective order that is shown by the sarnple 
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QEEG profile. Duffy, Albert, Mchulty, & Garvey, (1984) concluded that not just 

one region of the brain is activated during performance tasks, but rather multiple 

regions are activated when subjects engage in specinc behavioural tasks. 

Conclusion from the Sample QEEG Profde 

It can be seen from the sample QEEG profile of the participants in this study 

that there was no single rnarker, as suggested by previous researchers (Begleiter, 

Porjesz, & Tenner 1979; Whipple, Parker & Noble, 1987; Peniston & Kulkosky, 1989; 

Ehlers & Schuckit, 1990; Ehlers & Schuckit, 1993; Bauer and Hesselbrook, 1993). 

Raîher, there appears to be a cluster of scalp electrode site markers. 

However, it is dificult to conclude if the sample QEEG proNe is actually a 

predictor of alcoholism or not. It is possible that the other factors were the cause of 

alcoholism and the QEEG profiles developed because the participants had b e n  

consuming alcohol for an extended period of time. Also, all participants used other 

mood altering substances at some time and aU participants smoked tobacco on a daily 

basis. Previous research reports (Dryken, Grant, White, 1961; Begleiter & Platz, 

1972, Volavka, et al 1985) concluded it is difficult to detennine what may have caused 

the discrepancies found in dcoholics EEG profiles when other chernical substances are 

used and when psychological factors are indicated. 

The following three logid  questions can be asked about the participants' 

individual QEEG profiles. (1) Did the participants have the QEEG profiles pnor to 

their consurnption of alcohol bat started in their teenage years (sample mean 14.7 

years)? (2) Or, as suggested by EMen and Schuckit in 1990, did this QEEG proNe 

develop because of their extended period of consuming alcohol (sample mean 14.7 



149 

years )? (3) A h ,  what differences rnight the smoking of tobacco and the periodic use 

of other chernical substances have had in the development of their QEEG profiles? 

Because QEEG profles of the participants prior to their consuming alcohol 

are not known, conclusions can only be h m  from the reported data. According to 

the aMilable data, a logicai conclusion is: the sample QEEG proNe of the participants 

in this study suggest this profile might indicate alcoholics with overlapping 

socioeconomic and psychological factors who have a high risk for chronic alcoholism 

and who aiso have a high risk for relapse. A possible QEEG profile suggested by the 

findings from this study would be one where: alpha rhythm is higher than beta in 

general, and where delta and theta dominate in the frontal lobe, and where ail 

frquency bands in general show the lowest UV amplitudes at T5, and where &ta3 is 

lowest at P3. Also, beta is lower than alpha but highest at C4, P4, 01 and 02. 

Type of Alcoholic 

The background data and QEEG profiles indicate the sample is more 

representative of Secondary Alcoholics, as described by Funderburk (1949) where 

consuming alcohol is deemed to be a secondary problem because there are other factors 

that are the primary problem. The individuai QEEG profiles of the participants in this 

study aU showed higher amplitudes of alpha activity for almost ail ten sites and for the 

three conditions assessed. According to their alpha dominant profiies and th& 

psychologid factors, they more closely represent Funderburk's classification' for 

Secondary AZcohulism (Funderburk, 1949). 

Also, according to Cloninger's (198 1) Alcoholic v p e s ,  the participants in 

this study might meet the classification for o p e  Z Alcoholic, where genetic factors 
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coincide with environmental factors. Although the environmental factors reported b y 

the participants cm be taken at face value it cannot be stated with any degree of 

certainty that their parents were necessarily alcoholics simply because they were 

observed to consume aicohol. Therefore, genetic factors can only be assumed. 

Further, The Type 1 and Type II classification have not been found to correlate with 

alcohol related social factors such as age of onset but were found to correlate with anti- 

social personality disorder (Blum 199 1). 

Hence, the classification of Secumhry Alcohobm as defined by Funderburk 

in 1949 appears to more closely fit the sample profile of this shidy. The QEEG results, 

therefore, indicate that the classification of Secondary Alcoholism for alcoholics of 

Canadian abonginal ancestry might be identifiable from a similar QEEG profle. 

hdividual QEEG Profdes 

Although the sample QEEG profile shows promise in providing a tool in the 

form of a set of scalp electrode site markers for indicating a predisposition for 

alcoholism, the individual QEEG profiles of each participant do not support ail of the 

sample indications. Individual profiles showed variations in hemisphere dominance and 

in dominant scalp sites. With the exception of one participant (#4), the only consistent 

findings across the other 10 participants was alpha showed higher than beta for almost 

all sites and for a i l  three conditions and delta was generally higher than aii other bands 

for ai i  three conditions, together with wide vaiability in EEG amplitude across the 

EEG spectmm. Therefore the individual pmfiles of the 10 alpha dominant participants 

suggest that an alpha dominant profile, where delta is ais0 generall y higher than all 
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bands, found together with other factors such as psychological factors and negative- 

parental and negative-peer role modelling , would indicate Secondary Alcoholism. 

Participant #2 and #3 showed a rather mixed profile where beta was higher 

than alpha at some sites. However, the microvolt differences between beta and alpha 

bands were generally las  than one microvolt (0.1 UV), and most Frequently beta was in 

the range from 0.1 to 0.4 microvolts higher than the alpha band. Only participant #4 

showed microvolt differences that were over one microvolt, with a mge of 0.2 to 4.4 

microvolts, and for the eyes open condition only. Participant #4 showed 17 sites with 

higher beta compared to alpha, out of the 30 sites that assessed. Participant #4 was the 

only participant to show higher beta at the 0 1  site but only for the eyes open condition, 

and the difference in microvolts was only 0.2 UV higher than alpha. Given his general 

tendency for higher beta, participant #4 rnight be classified as a P r i m  Akoholic. 

The QEEG profiles shows that only three participants had some sites with 

higher beta over alpha and only for the reading silently condition. Higher beta 

microvolt values ranged from O. 1 UV for participants #3 and #8 and 0.4 UV for 

participant # I l .  Only participant #4 showed a higher UV value for beta compared to 

alpha for the eyes open condition. Beta was not higher at site 0 1  for any of the 

participants for the eyes closed condition. 

EEG Variability 

Previous research reports (Mulholland, Goodman, & Boudrot, 1983; Ochs, 

1991) concluded it is the greater variability in the UV amplitude of the EEG signal 

across the frequency range that indicates dysfûnction, and that less variability in 

amplitude is associated with improvement in the dysfunctional symptoms. The pst-  
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assessrnent QEEG recordings of the participaots in this study who completed NT show 

there was a general trend toward a reduction in the variability of their UV amplitudes 

across alI frequency bands. Whereas the participants who ody completed the AA 

pmgram showed an increase in the variability of their EEG activity. 

Assuming that a greater reduction in variability is instrumental in irnproving 

dysfunction, it is possible that if the participants in this shidy had more NT sessions 

they might have had greater success. One participant had 40 sessions, one had 32, one 

had 26, and two had only seven sessions. The follow-up reports from the pilot 

participant who completed 40 NT sessions indicated he was sober for more than one 

year. His follow-up report further indicates that it was his lifestyle preference that 

caused him to retum to drinking in order to be included with his selected social group. 

Lifestyle and Sobriety 

One participant (#5) who onIy had seven NT sessions reported benefit from 

practising the visualizations techniques he was taught during the sessions. In his 

follow-up report he commentai that akhough he was using alcohol in social situations, 

he found benefit from periodic practise of the techniques he was taught. Participant # 3 

reported benefit from penodic practice of the spirit song he recaIled during his NT 

session. However, he was still havhg difficulty with drinking with his fkiends and was 

incarcerateci for irnpaked driving. Also, the three year foliow-up report of participant 

# 1 found that he did not make a lifelong cornmitment to sobriety. He did not attend 

AA meeting, nor did he p d c e  the Visualuations or other techniques that helped him 

during his NT sessions. Although he experienced a distaste for alcohol during his NT 

sessions and was no longer craving a drink, he was not able to give up the lifestyle he was 



accustomeci to and which was associated with the cunsumption of aicohol. He did not 

attend AA meeting, nor did he @ce the visualizatiom or other techniques that helped 

hirn during his NT sessim. Although he atperienced a dististe for h h o l  during his NT 

sessions and was no longer craving a driak, he was not able to give up the lifestyle he was 

accustorned to and which was aSSOciated with the co~lsunption of alcohol. His fouow-up 

report indicated that he went to the beer parlor because he was afraid to be abandoned 

by his girl fnend and would suffer feelings of loneliness. His pattern of drinking 

behaviours was based on these fears which developed during his w l y  childhood when 

his father was incarcerated and his mother abandoned him. Following this, he grew up 

in a small town of mostly Ukminian people where he was the only adopted Native in 

that community and where he experienced loneliness because he was not well integrated 

with his peer group. 

In support of AA teachings emphasizing that the alcoholic must make a 

lifelong cornmitment, Vaillant (1983), fiom extensive research with alcoholics, found 

that regardless of the treatment method the alcoholic must be willing to change. He 

further found that it is easier to treat alcohoiisrn during the early stage. However, he 

also concluded that recovery is unlike1y until the individual's subjective pain is severely 

symptomatic. In general, the relapse reports h m  the participants in this study appear 

to endorse his conclusions. 

Relapses and Atîempts To Quit Drinking 

The data gathered h m  intedews with the participants indicates that eight 

of the participants had attempted to quit drinking prior to volunteering for this study. 

Therefore, this was the first attempt at rehabilitation for oniy three of the participants 
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(# 2 d e  NT, # 5 male NT, and # 10 fernale NT). Recent research (Simpson, loe & 

Lehman, 1986) indicates that relapses are to be expected with dcoholics in general, 

especialIy with their first attempt to rehabilitate. It is not musual for dwholics to 

relapse within one month to one year. It is expected that approximately 54% will 

relapse once and 33 46 are expected to have multiple relapses. Research furthet 

indicates that less than 33 % of addicts are expected to achieve permanent abstinence 

following a single attempt to rehabüitate (Gorski, Kelly & Havens, 1993). 

Based on these research findings, it wodd be expected that at least three of 

the participants (33 56)  should have achieved sobriety following only the augmented AA 

program at Poundmaker's Lodge. It would M e r  be hoped that a greater percentage 

of those taking the NT as well as the AA program wodd have obtained sobriety. 

Of the participants who were able to be reached for the three year follow- 

up, only participant # 6 (male AA) reported remaining sober during the three year 

period. The pilot participant was sober for slightly more than a year, one other 

participant for appmximately six months, one for approxirnately one month, and three 

reported less than one week. Because only one female participant was able to be 

located for the follow-up report, it is not possible to conclude the outcornes from this 

study on a percentage basis reflecting all participants. 

Indications from NT 

Aithough the pre-assessrnent QEEG resdts did not indicate that the Ieft 

occipital scaIp site 01  was a signifiant site in wmparison to all other sites, this site 

was used for the NT sessions in this study in keeping with traditional practices in 

working with substance abuse. Electrode scalp site 0 1  has traditionally b e n  used as a 
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trainuig site in clinical practice and research studies with EEG feedback methods 

because this site has k e n  reporteci to be effective in facilitating imagery and insight 

found with positive life changes as first reportai by mearchers such as Japer (1958), 

and Green and Green at the Menninger lnstitute (1977). 

The results from participant # 1 (male NT) indicate that NT had helped this 

individual to d u c e  his craving and need for the consumption of alcohol. This 

participant was the only participaat to engage in the NT as an outpatient in order to 

provide a pilot snidy prior to the main study in the rehabilitation centre. A major 

difficulty with outpatient alcoholics is their tendency to relapse when access to alcohol 

is readily available (Vaillant, 1983; Gorski, Kelly & Havens, 1993). However, 

because this participant did experience relapses it was possible to detemine to some 

extent how the NT was progressing and how the NT was af'fécting his alcoholism at 

different stages of the NT program. His self-reports show the NT intervention reduced 

his need for alcohol and that it was his Mestyle preference that caused him to relapse 

even though he  had remained sober for over a year. 

His self-reports further provided some empirical evidence of the stages that 

were observed with the changes in his aicohol craving as brought about during NT. 

Based on the reports by the pilot participant, it appears tbat during the early NT 

(approxirnately 1-9 sessions) the alcoholic may experience a reduction in the mving 

for aicohol and will also begin to r d  unresolved traumatic events. During the 

second stage (approximately 10- 1 8 sessions) the alcoholic rnay begin to experience 

feelings of nausea h m  relatively small amounts of alcohol and will continue to r d  

ps t  traumatic incidents. During the third stage (approximately 19-25 sessions) there is 
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an experience of unpleasant taste sensations and an advanced level of reduction in the 

craving for alcohol. During the fourth stage (approximately 26 to 32 sessions) there 

may be a greater reduction in the craving for alcohol with increased desires for a 

pleasant and successful lifestyle fke h m  alcohol and the recoUection of pleasant 

scenes from childhood. During the final stage (sessions 32 and beyond) the individual 

gains greater Freedom from craving aloohol and is able to clearly visiialize living a fife 

of sobriety . 
AlphalTheta Crassover Effect 

The r e m  from the participants who engaged in NT show some were hlly 

attentive to the process 2nd others were not. The reports also revealed that the two 

participants who were most attentive in the process, participants # were able to 

produce a crossover effect with theta and alpha rhythm. When this crossover effect 

occurs, theta and alpha bands produce the same UV amplitude at the same time. 

Therefore, theta and alpha act as one larger band where the fkequency range of the 

cumulative band is from 4 Hz to 12 Hz. This cumulative frequency range seems to 

have the effect of allowing unresolved and unconxious intrapsychic conflicts to be 

brought to consciousness. 

Previous research studies found that the theta frequency band is associated 

with the drearn state in which scenes from the unconscious mind corne to semi- 

consciousness whiie asleep, and has been reportecl to scan for pleasure (Walter, 1953) 

as weil as being instrumentai in suNival (Winson, 1990). The alpha frequency band 

has b e n  reported to scan for information (Walter, 1953) and to produce a state of 

passive awareness (Morgan, 1965) or relaxed alertness (Kamiya, 1969) in which the 
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individual experiences feelings of calm and peacefdness. Therefore, the alpha band is 

associateci with a passive state of awareness where the individual is aware of the 

activity that is happening in the environment but does not respond physically or 

cognitively . It appears that during the alpha/theta crossover pend, the deeper state of 

awareness of reaching into the wiconscious is integrated with the passive awareness 

state. 

This couphg of the theta and alpha bands appears to produce a wider 

window of awareness, thereby making it easier to recaü events fkom the unconxious 

(theta scanning) in what is perceived to be a d e  environment (alpha scanning). 

Therefore, forgotten memones, such as the suppressed traumatic events of childhood, 

are able to surface into the theta dream-like state produced by the theta rhythms and, at 

the same tirne, recollection of these events is perceived to be safe due to the passive 

awareness produced by the alpha rhythms. Men the NT session ends, the participant 

then returns to full consciousness, or beta activity. At this point the individual becomes 

fUUy conscious of what took place during the semi-dream like state produced by the 

alphakheta crossover effect. The momentary shock of recalling the suppressed 

traumatic events b ~ g s  about the emotional reaction that is more wmmonly referred to 

as catharsis or abreaction. 

The following ment conclusions by Lee (1996), of research studies on brain 

activity regarding the resolution of traumatic rnemones supports these views of the 

aiphdtheta crossover effect. Difficulty in commUNcations between the right 

hemisphere and left hemisphere is believed to be a component of pst-traumatic stress 

disorder (PTSD). Research on the retrieval of ernotional laden mernories has show 
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that the verbal left hemisphere (Henry, 1992) does not have immediate access to the 

emotionai laden Monnation that bas ben found to be stored in the nght hemisphere 

(Joseph, 1993) and in deeper recesses of the limbic system flaylor, Bagby, & Parker. 

1991). Also, the lefi hemisphere has been found to mediate positive emotional states 

whereas the right hemisphere mediates negative states (Davidson & Fox, 1988; 

Davidson & Eckman, 1990; Henry, 1992) and is dominant in the storage and recall of 

negative emotional memories (Joseph, 1993). Therefore, the negative emotional 

memories of past traumas that are mediated by the nght hemisphere have been found to 

respond to therapeutic interventions that use metaphorid and visual imagery as modes 

of communication (Winner & Gardner, 1977; Danesi, 1989) or what might be callai a 

visud-spatid ianguage Dean, 1984; PaWio, 1986; Eviatar, Mem, & Zaidel, 1990). 

Primitive automatic survivai responses and ritualistic habits are found to be 

activated within the primitive "ReptiIian Bmin" portion of the Triune Braùi found in 

hurnans (MacLean, 1990). Emotional responses, memory , bonding and social 

behaviors are activated within the limbic system of the Paleomamilian Brain. The 

amygdala plays a major role in the limbic system's response mechanisms. The 

amygdala receives information h m  cortical structures within the neocortex including 

the hippocampus and the thatmus. Thalrnic input to the amygdala mediates primitive 

emotional responses, such as anger, which are output back to cortical structures such as 

the prefrontal cortex resulting in conscious emotional experiences (Kandle, Schwartz, 

& Jesseii, 1991). 

The arnygdala has been found to process emotional laden content and does 

not differentiate input sources but responds to all input information as if they are real 
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(Lee, 1996). It is this aspect of the vnygdala as an information processhg unit that is 

instrurnentd in causing past traumatic memories to seem real during the time of recaii 

(Damasio, 1994; & Lee, 1096). According to Lee (1996) the human 'Primitive 

Brain," which includes the Reptilian and Paleomamilian Brains, needs to experience 

closure and mastery with respect to traumatic memories in order to no longer perceive 

and react to them as life threatening. Because the primitive brain and the nght 

hemisphere of the neocortex process non-verbal symbolic forms of communication, 

traumatic memories are found to respond to therapeutic techniques that use a symbolic 

structure, such as art therapy, play therapy, and hypnotic techniques that use visuaüzed 

therapeutic symbols. Closure is brought about by creating a scene in which the subject 

masters the threatening situation of  the past traumatic incident. Although îhis 

visitalized scene is not a real event, the Primitive Brain perceives the symbolic closure 

as if it were real (Lee, 1996). 

Because NT techniques with alcoholics use visuahtions, such as 

visualizing alpha riskg and scenes of confidence as described by Peniston and 

KuIkosky (1989), these metaphoncal messages in symbolic form communkate with the 

unconscious emotional laden content of the right hemisphere, the amygdala, and deeper 

recess of the limbic system. Therefore the crossover effect between theta and alpha, as 

produced d u ~ g  NT, integrated with visualizations aiiows the individual to access the 

emotional Iaden traumatic memories stored in the right hemisphere and deeper 

smctures of the limbic system. The participants in the present study visuallled 

themselves in the form of an eagle rising above the physical earth (memories of 

traumatic phy sical experiences rising out of the unconscious) and soaring upward to 
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Therefore the participants in the present study who were able to produce the crossover 

effect expenenced recollection of their past traumas and produced emotional reactions 

(shock of realizing this a c W y  happened to them) which brought about a degree of 

resolution of their past traumatic incidents. They were also taught to visuah scenes 

of being confident without alcohol. During the three year foUow-up, one participant 

(#5) reported that using this visualkation technique helped him to reduce his anxiety 

associated with his business interactions. 

Conclusions from NT 

It is interesting to note that although participant #1 did not produce the 

thetalalpha cross over effect, that NT was, however, effective in b ~ g i n g  about "flu 

like symptoms" that occurred when he consumed alcohol, similarly as reported by 

Peniston and Kulkosky in 1989. It appears that this inlznial aversive symptom (US). as 

produ& from NT, is effective in bringing about changes in alcohol consumption. 

Equally interesting are the folkw-up reports of participants #3 and #5 

indicating they g h e d  some cuntrol over the consumption of alcohol and over the 

frequency of drinking. Participant #3 reported he was able to abstain for long pends 

but still had trouble refusing his friends. Participant #5 reported he was able to drink 

socially for business reasons. Thek reported experiences during NT show that the 

thetalaipha crossover resulted in abreaction to their previous traumatic incidents. This 

psychological effect appears to be efficacious in bringing about a reduction for the 

craving of alcohol. Peniston & Kulkoslcy (1989) concluded the crossover effect is 

'instrumentai to the aicoholic's rmveryw . Rosenfeld (1997) emphasized it is this 
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particular aspect of NT trainhg that is most helpfid in the alcoholic's recovery to total 

abstinence and can be viewed as an 'important adjunct to psychotherapy." Therefore, 

it might be the psychotherapeutic effect h m  the theta/alpha crossover together with 

the effect that visual metaphors has on the alcohofic that is the most instrumental in 

helping to bring about sobriety. 

Conclusions h m  these fkdings suggest that NT has the potential to produce 

two positive effects: psychotherapeutic and US, as weil as effecting changes in 

frequency production. These two effects appear to help alcoholics gain greater self- 

control over their addiction when either of them takes place. It may be assumed that if 

both effects were to occur during NT then the individuaI experiencing both effects 

would be expected to have even greater self-control over their addiction to alcohol. 

Lubar (1997) also emphasized the importance of combining N T  with behavioral 

management techniques, individual or group psychotherapy, and with educational 

interventions. 

Indications for Education 

The literature indiates that since the formation of AA, education has been a 

key factor in the alcoholics recovery (AA World Services, 1993). Also, the f%st effort 

put forth by the medical profession following the Amencan Medical Association's 

acceptance of alcoho1ism as a disease was to establish informative teaching about 

alcoholism and alwholics (Berridge, 1990). Education has therefore been seen as 

essential in attempting to treat the alwholic and to reduce the suffering caused by 

dcohol abuse. 
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The literature on research studies with alcoholics firther indicates that the 

age of onset of alcoholism was genemy found to occur d u ~ g  the early teenage years. 

Sheenan, et al. (1988) fomd that in tbe general population 9296 of adult addicts ( h g  and 

alcohol) reported th& addiction started @or to the age of nineteen. Further research by 

Helzer, et al (1988) and by Statistics Canada (199la, 1991b) shows this to be me 

regardless of race, culture, gender, or socio-economic status. It is apparent that the 

time of onset of alcoholism generally occurs in the secondary school period during 

junior high and senior high school yean. 

Research by (Goodwin, 1983) also indicates that many alcoholics 

expenenced academic difficulty during their school yean and often have a history of 

associated AD/HD, or conduct disorder. It is M e r  intereshg to note that the 

alcoholics in this sample were found to have sirnilar EEG profies as found with 

children diagnosed with attention deficit disorder andfor hyperactive disorder 

(Dm). Therefore, it is possibIe that some of the participants in this study were 

attention deficit or both attention deficit and hyperactive when they were children. 

Considering the lower level of education of 73 % of the participants in this 

study, together with their QEEG profiles which are simüar to AD/HD profiles, it 

seerns reasonable to assume that had NT k e n  available during their grade school years, 

NT might have helped some of them to improve their academic skilIs and also to avoid 

more serious problems with alcoholism. Hence, it seems reasonable that NT Iraining 

should be more readiiy available during the grade school years, inclusive from prirnary 

through to the secondary school years. Using NT methods during a chiid's developing 

y m s  prior to the age of onset for alcohoiism might prevent many of the associated 
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problems that m u r  later in their lives, and are shown to be costly in economic tenns to 

the general population. The evidence h m  previous research demonstrates that NT can 

help many individuah with AD/HD (Lubar, 1997), and can also help many alcoholics 

and drug addicts to gain greater control over their addictions (Peniston & Kulkosky, 

1991). 

Recornmendations for Future Research 

The outcornes from this study indicate that future research needs to address a 

wide range of research questions and possible uses for NT. The literature review and 

the resuits of this study suggest future research should focus on exploring NT to 

discover a variety of methods which would be beneficial for helping to reduce the 

suffering created by alcohol addiction for a greater range of alcoholic types. The 

foilowhg suggestions are presented with this aim in mind. 

1. There is a ne& to find definitive scalp electrode site markers which would indicate 

QEEG profiles that would identify different types of alcoholics. 

2. There is a need to discover different NT methods or protocols that would match the 

different QEEG profiles of the various alcoholic types. 

3. There is a need to discover NT methods that can be administered under outpatient 

as weU as inpatient conditions, for cost effective purposes. 

4. There is a neeâ to determine appropriate psychometric instruments for conducting 

research with alcoholics in general and and specifically with aboriginal popuiations. 

5. There is a need to research the connection between AD/HD children and cMdren at 

greater risk for alcoholism who might be identified from their QEEG profiles. 
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6. There is a need to research the application of NT at the grade school level durhg 

and pnor to the period of general onset for alcoholism. 

F i  Conclusions 

The outcornes of tbis explorative study on NT for the reduction of 

alcoholism with alcoholics of Canadian Aboiginai ancestry show the participants 

engaged in the study were not representative of the general population of these peoples. 

The participants are more representative of people of Canadian Abonginal ancestry 

who have a lower b e l  of education than is expected from this population, and who 

leamed to use alcohol as a mechanisrn for coping witb problematic life experiences, 

and where traditional cultural views were not foilowed. 

The QEEG results did not confirm with previous research conclusions found 

in the literature and described by and Kulkosky (1989) where alcoholism was 

determined from high beta and low alpha amplitudes at the 0 1  site. The QEEG 

profiles obtained from this sample indicates the participant alcoholics in this study are 

more representative of Secondary Alcuhdics who becorne alcoholics because of 

psychological and environmental influences and who are found to produce higher 

amplitudes of dpha rhythms, in cornparison to m ~ v  AlcohoIics who produce higher 

amplitudes of beta rhythms. The QEEG assessments indicate a QEEG profile showing 

alpha dominant over beta for almost ali  sites together with psychological and 

environmental factors is more representative of Secondary Alcoholh than would be a 

single site marker. Ten of the eleven participants in this study met the classification for 

Secondary AZcoholLn and only one participant met the classification for Pn'nzary 
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The outcornes from the participants who completed NT showed that the 

crossover effect, where theta and alpha produce the same amplitude at the same time, is 

instrumental in helping to resolve intrapsychic eonflicts, thereby seMng as a viable 

adjunct to psychotherapy. The results of the NT also showed that NT has promise for 

helping some alcoholics to reduce their craving for alcohol. However beneficial NT 

might be, it is apparent that alcoholics must want to change their lifestyles which are 

associated with the consumption of alcohol. Further, it is apparent the alcoholic must 

be willing to commit to a lifetime practice of methods that help to support the changes 

brought about by NT. Previous research findings and the background information 

provided by this study suggest that NT might prevent many chiidren from becoming 

alcoholics in their adult iîves if this form of therapy was more readily available during 

theu developing years in grade school. 

In final conclusion, the results of this study indicate it would not be possible 

to predict that the participants were alcoholics from their pre-assessrnent QEEG profiles 

if information on their alcoholic backgrounds was not available. However, the results 

indicate that the use of NT shows promise for helping alcoholics of Canadian 

Aboriginal ancestry to gain pater control over their addictions and shouid be M e r  

researched with larger samples under both inpatient and outpatient conditions to 

determine its use for a variety of alcoholic types as weii as specific populations. The 

results shows that NT was beneficial as an adjunct to psychotherapy. The shidy also 

indicates that NT should be appiied and researched with young adolescents during their 

grade school years, the most cornmon age of onset for akoholism. 
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Sample Inf'onned Consent Fom 

ALPHA-THETA EEC BXOFEEDBACK 
BRAIN WAVE TBAIHfWC POP THE REDUCTION OF ALCOHOLISH 
RATIONALE AND PROCEDURES FOR EEG BRAIN WAVE TRAINING 

Addiction to alcohol ism is di f f  icult to overcome. Recent 
investigations have found that chronic alcoholics, even after abstinence, 
have lover levels of Alpha and Theta brain vave activlty on background 
cottical electroencephalographic readings. These readings vere further 
found to often have abnorially high levels of Beta brain vavc activity. It  
has also been found that Alpha levels increase after alcohol consomption. 
These flndinqs suggest tha t  some individuals may have a predisposition to 
the development of alcoholism due to abnoraal brain vave lcvels. 

The application of Alpha-Theta EEG Brain Wavc Training has been found 
by recent rcsearcher's to have a long term efficacious effect in the 
reduction of the habitua1 consumptlon of alcohol vith chronic alcoholics. 
Chronic rlcoholics vho- received the EEC training and vho previously 
experiepced a number of telapses follovinq contemporary forms of treatment 
tcported they no longer desire to drink and/or are able to drink due to the 
effect of nausea following consumption of saall amounts of.alcoho1. 

EEG Alpha-Theta brain vave training is r biofeedback technique 
utilizlng a cornputer screen and audio sIqnals to provide feedback 
information to the individual in the fora of visual and auditory stimulus. 
This technique provides the individual vlth Immediate feedback information 
about the levels of Alpha-Theta b a i n  vave rctivlty. The individual learns 
thtough thls feedback ptocess t o  control the brain vave frequency that is 
giving the feedback. Together vith visualization tralning the participants 
learn to increase their Alpha and Theta levels. During the training 
sesslons and following an fncrease ln Alpha-Theta levels the particlpants 
reporttd induced feelings of relaxation, and an enjoyabh, tranquil, caln 
and rerene utate. Participants reported continuous 8bstinencc during 18 
ionth and three year follov-up Lnvestlgations thit vere conducted by the 
early pionetr zcsearchers of th18 technique. EEG Alpha-Theta biofeedback 
brain wavc trainlng 1s being conducted fn a numbez of centres in the United 
States and reports lndlcate nimllar results. 

S o i t  partlclpants who desfred to consume alcoholic beverages folloving 
their bsaln vave tralnlng reported ruccessfully overcoming the training 
affects by conswlng increaslng amounts of  alcohol. These reports suggest 
that the tralnlng effect can be zevazaed If desirad. 

Although EEG Braln Vave trainlng ha8 been found to be effica~ious fox 
the reduction of alcoholisr at other resaazch centres no claiis are made to 
thrt e f fec t  by the present rcsearchera or by the University of Alberta. 

A8 8 volunteer participant ln BEG braln wave trainlng 1 have rerd the 
ibove lnfotution and understand that thtta ara no claiu made by the 
tasearchers or by the Unfversity of Alberta that partlclpation in braln 
uave training vlll reduce my alcohol habituation, 1 further do not hold the 
tesearche~s or the Unlvezslty of Alberta ~esponsible for any changes which 
u y  occut in ry behaviour or brrin vave activlty during nor follovinq the 
ttalnlng perlod. 1 understand that a11 change8 made to iy brain vave 
patterns are undet i y  control at a11 tirer during the trrlnlng sessions and 
that 1 u y  vlthdrav from tsainlng 8t any tirne. 1 further releast the 
rese8rchers and the University of Alberta froa any responsibillty to i y  
perron vhlle enqaged in rtsearch activitles. 
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APPENDIX ILI 

Samp1es of EEG recordings from the Lexicor -24 system. 

1. EEG Line Graph recording. 

2. EEG Spectral Andysis recording. 

3. EEG Topograph Uap recordkg. 



1. EEG L i e  Graph recording 

Participant #3 (male NT): Pre-assessrnent EEG recording of the eyes closed condition. 

Chart shows averaged magnitude ovcr 150 epochs or 5 minutes of anifacted data. 

(Gain 32K, sample rate 1281soc.) 



- 

ppticipant #3 (male Ni): Prc-assessrnent EEG ncording of the eyes closed condition. 

Chart shows averagad magnitude o v a  150 epachs or 5 minutes of ariifacted data. 

(Gain 32K, m p l e  rate 1281sec.) 



Participant #3 (male NT): Pre-assessrnent EEG recording of the eyes closed condition. 

Chat shows averaged magnitude over 150 epochs or 5 minutes of artifacted data. 

(Gain 32K, sample rate 12Wsec.I 



APpmIX IV 

Individual and Grouped QEEG Results 

The charts and accompaning figures showing pre and pst-assessrnent averaged QEEG 

magnitudes are presented in the order of eyes closed condition, eyes open, and reading 

silently. The results from the ten scalp sites recorded are in the following order: 

1.  F3 scalp electrode site. 

2. F4 scalp electrode site. 

3. C3 scalp ekctrode site. 

4. C4 scalp electrode site. 

5. P3 scalp electrode site. 

6. P4 scalp electrode site. 

7. T5 scalp electrode site. 

8. T6 scalp electrode site. 

9. O 1 scalp electrode site. 

10. 02  scalp electrode site. 
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Site F3: Eves Closed Pre and Post-Assessrnent QEEG Averaaes. N = 11 

- - 

Case - Delta - Theta Alpha - Bets 1 - Este2 - Bots3 Total 

M SD M SD M SD M SD M SD M SD M SD 

Neurofesdbeck Male Alcoholics (Pm and Post-Assessrnent QEEG Recordingsl 

1 -Pre 9.4 2.8 5.0 1.7 4.9 1.8 2.6 0.7 2.1 0.7 2.1 0.7 

1-Post 3.5 0.9 3.3 0.9 4.1 2.0 1.2 0.4 1.2 0.5 1.1 0.3 

2-Pte 5.9 2.1 5.0 1.8 3.2 1.2 3.1 1.6 2.3 0.8 2.2 0.7 

2-Post 4.2 1.7 4.3 1.5 2.5 0.8 2.0 0.9 1.6 0.7 1.6 0.5 

3-Pre 5.5 1.9 4.6 1.4 6.3 2.9 2.7 1 .O 3.0 1.1 2.7 0.8 

3-Post 6.8 2.7 5.8 1.9 4.5 2.7 2.2 0.8 2.2 1.3 1.9 0.8 

Neurofeedback Male Alcoholics Dropped (Pie-Assessrnent QEEG Rocordin~s Only) 

CPre 5.0 1.5 3.8 1.1 3.8 1.6 2.0 0.9 2.4 1.2 2.7 1.6 

5-Pre 9.3 5.7 3.6 1.3 4.0 1.5 2.0 0.6 1.8 0.5 1.5 0.5 

AA Male Alcoholics (Pro and Post-Assessrnent QEEG Recordings) 

6 P r e  5.4 2.5 4.0 1.2 3.5 1.7 2.3 0.8 1.7 0.6 1.8 0.8 

bPost  7.7 2.6 4.2 1.2 3.3 2.0 2.3 0.7 1.9 0.7 2.0 0.9 

AA Male Alcoholics (Pre-Assessrnant QEEG Recordings Only) 

7-Pre 6.2 1.9 6.4 2.4 11.8 3.8 3.4 1.2 3.1 0.8 3.8 1.1 

AA Female Alcoholics (Pro and Post-Assessmsnt OEEG Recordings) 

8-Pte 5.8 2.0 5.5 1.9 8.0 3.3 2.9 1.0 3.7 1.6 3.0 1.0 

8-Post 6.4 2.6 7.4 2.6 9.8 3.4 3.2 1.1 4.9 1.6 3.9 0.9 

9-Pre 6.8 2.4 6.1 2.1 6.4 2.6 2.2 0.8 2.4 0.9 2.0 0.7 

9-Post 9.8 4.3 6.2 2.0 4.2 2.1 2.2 0.7 2.1 0.7 1.9 0.6 

AA Female Alcoholics (Pre-Assessrnent QEEG Rscordings Only) 

10-Pre 6.3 2.3 4.8 2.9 3.1 1.2 2.0 0.7 1.8 0.7 1.7 0.6 

1 1-Pre 6.0 2.4 6.5 2.8 7.3 3.3 3.2 1.5 3.0 1.2 2.4 0.7 

Delta =OS-3.9 Hz, Thete =4-7.9Hz, Alpha PB-1 1.9Hz, Batal = 12-1 5.9Hz, Buts2 = 16-1 9.9 Hz, 

h a 3  -20-23.9Hz, Total = M-32Hz. M =Mean, SD ~ S t s n â s r d  Deviation. All values are in micro volts. 



Site F4: Eves closed Pre and Post-Assessrnent QEEG Averaaes. N = 1 1 

- - - - 

Case - Dolte - Theta Alpha - Bots 1 Est82 - Bots3 - Total 

M SD M SD M SD M SD M SD M SD M SD 

Neurofeedback Male Alcoholics (Pro and Post-Assessrnent QEEG Recordings) 

1-Pre 8.8 2.7 4.8 1.7 4.9 1.8 2.8 0.9 2-2 0.8 2.0 0.7 

1-Post 4.1 1.4 3.2 1.2 4.4 1.6 1.4 0.3 1.5 0.5 1.2 0.4 

2-Pre 6.3 1.7 5.1 1.3 3.7 3.4 3.4 2.2 2.6 0.7 2.5 0.6 

2-Post 4.3 1.6 4.3 1.4 2.5 0.8 1.9 0.8 1.6 0.6 1.6 0.5 

3-Pre 6.9 2.5 5.6 1 .S 6.7 3.1 2.9 1.1 3.2 1.1 2.8 1.0 

3-Post 6.5 2.5 5.6 1.6 4.6 2.8 2.2 0.8 2.3 1.2 2.0 0.7 

Neurofeedback Male Alcoholics Dropped (Pro-Assessrnent QEEG Recordings Only) 

4-Pro 4.8 1.7 3.9 1.2 3.7 1.7 1.7 0.5 2.1 0.8 2.2 0.9 

)pro 8.5 4.4 4.1 1.6 5.0 2.0 2.2 0.8 1.9 0.6 1.5 0.5 

AA Male Afcoholics (Pre end Post-Assessrnent QEEG Recordingsi 

64% 5.5 2.3 4.2 1.2 3.7 1.7 2.3 1 .O 1.9 0.7 1.8 0.7 

6-Pest 7.7 3.1 3.9 1.0 3.2 2.0 2.3 0.8 1.7 0.5 1.7 0.5 

AA Male Afcoholics (Pm-Asssssmont QEEG Recordings Only) 

7-Pre 5.8 2.0 6.1 2.1 10.2 3.5 3.2 1.0 3.0 1.0 3.8 1.1 

AA Female Alcoholics (Pro end Post-Assessrnent QEEG Recordings) 

8-Pre 5.6 2.6 5.1 2.5 6.9 3.5 2.5 1.1 3.3 1.7 2.7 1.1 

8-Post 6.7 2.6 7.6 2.5 10.2 3.5 3.1 1.1 4.7 1.7 4.0 1.1 

9-Pro 7.3 2.9 6.9 2.4 7.0 2.9 2.5 1.t 2.7 1.0 2.2 0.7 

9-Post 10.4 4.1 5.8 1.9 3.8 2.1 2.1 0.7 2.0 0.7 1.7 0.5 

AA Fsmals Alcoholics (Pm-Asssssment QEEG Rscordings Only) 

IO-Pre 7.3 2.5 5.4 2.0 3.5 1.4 2.1 0.7 2.0 0.3 2.1 0.9 

1 1-Pre 6.0 2.5 6.5 2.9 7.3 3.4 3.3 1.3 3.0 1.0 2.4 0.7 

Delta =OS-3.9 Hz, Thets -4-7.9Hz, Alpha ==8-ll.9Hz, Bats7 = 12-1 S-SHZ, Esta2 = 16-1 9.9 Hz, 

Bots3 = 2O-23.9HzI Total = 2 4 3 Z H r ,  M =Meen, SD =Standard Deviation. All velues are in  micro volts, 
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Site F3: Eves Closed Pre and Post-Assessrnent Averaeed - OEEG Mamitudes. N = 1 1 

Pre Pre Post Pfe Post 
ALL Male Male Male Male 
(n=l 1) NT NT AA AA 

(n=3) (n=3) (n=1) (n= 1 ) 

Pre Post 
F ernale Fernale 

AA AA 
(n=2) (n=2) 

1 B Delta .Theta OAlpha O Betal W Beta2 El Beta3 . Total 1 

Dslte 10.5-3.9 Hz. Theta =47.9Hz, Alphe=8-1 1.9Hz. Betel = 12-1 5.9Hz. Beta2= 1 6 1  9.9 Hz, 

Bats3 =20-23.9Hz. Total = 24-32H2, M ==Mean. SD =Standard Deviath. Magnitude values ara in microvofts. 
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Site F4: Eves Closed Pre and Post-Assessrnent ~ v e q @  OEEG Magnitudes. N= 1 l 

Pre Pre Po9 Pre Post Pre Post 
ALL Male Male Male Male Female Female 
(n=ll) NT NT AA AA AA AA 

(n=3) (n=3) (n=l) (n=1) (n=2) (n=2) 

Il3 Delta . Theta O Alpha O Betal U Beta2 O Beta3 . Total 1 

Delta ~0.5-3.9 Hz, Thsta =Ci.SHz, Alpha =a-1 1.9Hz, Bstal = 12-1 S.SHz, Bots2 = 1 8 1  9.9 Hz, 

Beta3 = 20-23.9Hz. Total = 24-32Hz, M =. Mean, SD =Standard Deviation. Magnitude values are in microvolts. 
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Site C3: Eyes Closed Pre and Poa-Assessrnent OEEG Averaaes, N = 1 1 

Neurofeedback Male Alcoholics (Pre and Post-Assessrnent OEEG Recordings) 

1 -Pro 8.6 2.8 4.8 1.4 5.5 2.0 2.7 0.8 2.1 0.8 2.1 0.8 28.9 5.3 

1-Post 2.8 0.9 2.6 1.0 4.2 1.0 1.3 0.4 1.3 0.5 1 .O 0.3 18.8 3.2 

2-Pre 5.3 1.9 4.3 1.4 2.8 1.1 3.2 1.4 2.2 0.8 2.1 0.6 22.9 4.1 

2-Post 3.9 1.5 4.0 1.3 2.4 0.8 2.3 0.9 1.7 0.6 1.5 0.5 18.2 3.2 

3-Pre 5.6 1.8 4.6 1.5 6.3 2.9 3.5 1.4 4.1 1.8 3.4 1.2 44.7 9.8 

3-POS~ 5.7 2.3 5.0 1.8 4.0 2.1 2.0 0.8 1.9 0.9 1.7 0.7 23.0 5.0 

Neurofeedbeck Male Alcoholics Dropped (Pro-Assessrnent QEEG Recordings Only) 

+Pro 4.4 1.6 3.4 1.0 3.7 1.5 1.9 0.9 

!%Pte 11.76.1 4.01.4 3.71.4 2.00.6 

AA Male Alcoholics (Pro and Post-Assessrnent QEEG Recordings) 

6Prs 4.9 2.2 3.7 1.1 3.6 1.8 2.3 0.9 

&Post 6.7 2.6 3.6 2.6 3.1 0.9 2.2 2.0 

AA Male Alcoholics (Pte-Assessrnent QEEG Recordings Only) 

7-Pre 7.7 2.2 7.5 2.9 16.8 4.6 4.0 1.4 

AA Femsle Alcoholics (Pro and Post-Assessrnent QEEG Recordings) 

8-Pro 4.9 1.6 4.6 1.6 6.9 2.8 2.7 1.0 

8-Post 6.4 2.4 7.0 2.5 10.2 3.4 3.8 1.2 

9-Pro 6.4 2.3 5.9 2.1 8.3 3.0 2.4 0.8 

9-Post 10.6 4.4 5.4 1.7 4.4 2.9 2.0 0.7 

AA Fernala Alcoholics (Pro-Assessrnent QEEG Recordings Oniy) 

IO-Pre 6.5 2.9 4.4 1.7 2.9 1.1 1.9 0.7 

11-Pre 6.1 2.3 6.6 2.6 7.7 3.4 3.3 1.4 
- .  - -  - --- - - -  - - -  

Delta ~ 0 . 5 3 . 9  Hz, Thets =4-7.9Hz. Alpha =8-1 1 .~HZ,  Betal = 12-1 5.9Hz. Be-2 = 16-1 9.9 Hz, 

Bete3 -20-23.9Hz. Total = Z&32Hz, M = Mesn, Sb =Standard Devistion. All values ara in  micro volts. 
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Site Ç4: Eves Closed Pre and Post-Assessrnent QEEG Averaaes. N = f 1 

Cttse - Oelte Thats Aleha Bstsl - Bote2 - &ta3 - Total 

M SD M SD M SD M SO M SD M SD M SD 

Neutofsedback Male Alcoholi~s (Pte and Post-Assessrnent QEEG Recordings) 

1 -Pie 8.2 2.7 4.5 1.3 5.4 1.8 2.8 0.9 2.2 0.8 2.0 0.7 

1-Post 3.41.1 2.6 0.8 5.2 1.9 1.5 0.5 1.6 0.5 1.3 0.4 

2-Pte 5.7 1.9 4.6 1.4 3.3 1.1 3.5 1.6 2.5 0.8 2.3 0.7 

2-Post 4.1 1.5 3.8 1.3 2.3 0.7 2.0 0.9 1 .i 0.6 1.4 0.4 

3-Pte 5.9 2.1 5.0 1.9 7.9 4.0 3.5 1.1 3.7 1.3 3.3 1.4 

3-Post 5.9 2.4 5.0 1.5 4.6 2.7 2.5 0.8 2.3 1.0 1.9 0.7 

Nsurofaedback Male Alcoholics Dropped (Pre-Assessrnent QEEG Recordings OnIy) 

4-Pte 4.2 1 .5 3.4 1.0 3.8 1.7 2.3 1.3 2.9 1.9 3.0 2.0 

5-Pre 6.1 3.1 3.8 1.3 4.7 1.7 2.1 0.7 1.8 0.5 1.4 0.5 

AA Mals Alcoholics (Pm and Post-Assessrnent QEEG Recordings) 

&Pro 5.0 2.0 3.7 1.1 3.5 1.7 2.4 0.9 2.0 0.8 1.6 0.6 

6Post 6.1 3.0 3.5 0.8 3.1 1.9 2.3 0.8 1.7 0.5 1.9 0.6 

AA Male Alcoholics (Pro-Assessrnent QEEG Recordings Only) 

7-Post 5.5 1.9 6.3 2.3 12.7 3.7 3.6 1.2 3.1 1.1 4.3 1.2 

AA Fernale Alcoholics (Pro end Post-Assassrnant QEEG Recordings) 

8-Pro 6.6 3.5 4.2 1.4 5.6 2.3 2.2 0.7 2.8 1.2 2.4 0.8 

8-Post 7.63.1 7.3 2.3 11.1 3.3 4.1 1.4 4.7 1.7 4.4 1.2 

9-Pte 6.7 2.5 6.5 2.1 8.3 3.4 2.6 0.9 3.0 1.4 2.3 0.9 

9-Post 9.5 3.7 6.1 2.0 4.8 2.9 2.4 0.9 2.3 1 .O 2.0 0.8 

AA Fernale Alcoholics (PrsAseessment QEEG Recordings Only) 

1 O-Pre 7.4 2.7 4.3 1.5 2.9 1.2 1.8 0.6 1.7 0.7 1.7 0.7 

11-Pre 5.9 2.4 6.7 3.0 8.1 3.9 3.8 1.8 3.3 1.1 2.4 0.7 
- - - - - - . - - - - - - - - - - - - -  

Delta 00.5-3.9 Hz, f hsta =47.9Hz, Alpha = & I l  . ~ H Z ,  Bats1 = 12-1 5.9Hz, 8etaP = 1 6 1  9.9 Hz, 

Bsta3 = 20-23.9H2, Total = 2432H2, M = Mssn, SD =Standard Deviation. All vslues are in micro volts. 



Site C3: Eves Closed R e  and Post-Assessrnent Avera~ed OEEG Magnitudes. N= 11 

Pre Pre Post Pre Post Pre Post 
ALL Male Male Male Male Femafe Female 
(n=il) NT NT AA AA AA AA 

(n=3) (n=3) (n=l) (n=l) (n=2) (n=2) 

1 lj Delta . Theta O Aloha O Betal . Beta2 O Beta3 MTotal 

- -- 

Delta =OS-3.9 Hz, Thata ~ 4 - 7 . 9 H z .  Alpha -8-1 1.9Hz. Batal = 12-1 5.9Hz, Bete2 - 16-1 9.9 Hz, 

Botri3 = 2&23.9Hz, Total = 2&32Hz, M = Mean, SD = Standard Deviation. Magnitude vulues are in microvolts. 



Site &Asnesrnent 4: E Avera~ed OEEG Mamitudes. N = 1 1 

Pre Pre Post Pre Post Pte Post 
A U  Male Male Male Male Fernale Female 

@ = I l )  NT NT AA AA AA AA 
(n=3) (n=3) (n=l) (n=1) (n=2) (n=2) 
-- - - - - - - - - - - - - 

~ e i t a  . Theta Alpha O Betal . Beta2 8 Beta3 . Total 1 

Oelta -0.5-3.9 Hz, Theta =4-7.9Hz, Alpha = 8-1 1.9Hx, Betsl - 1 2-1 5.9H2, &te2 = 1 6 1  9.9 Hz, 

&ta3 = 20-23.9Hz, Total = W-32H2, M =Mean, SD =Standard Dewation, Magnitude values ais in rnicrovolts. 



Site P3: Eves Closed Pre and Post-Assessrnent QEEG Averaaes. N = 11 

Case - Delta - Thete Abha peta l  - Bote2 Bot83 - Total 

M SD M SD M SD M SD M SD M SD M SD 

Neurofeadbsck Male Alcoholics (Pro and Post-Assessrnant QEEG Rscordings) 

1 -Pte 8.4 2.9 4.6 1.2 6.7 2.7 3.1 0.9 0.9 2.2 0.8 2.2 

1-fast 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

2-Pre 4.3 1.6 3.6 1.1 2.8 1.1 3.7 1 -8 2.0 0.7 1.8 0.5 

2-Post 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

3-Pre 5.5 1.7 4.6 1.5 6.0 2.8 3.3 1.1 3.3 1.1 2.7 0.9 

8-PoSt 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Neurofeedback Mals Alcoholics D r o ~ ~ e d  (Pre-Assessmant QEEG Rscordings Only) 

M r e  4.01.6 3.1 1.0 4.73.3 1.8 0.8 1.8 0.6 2.0 1 .O 

5-Pra 5.9 2.4 4.3 1.2 4.6 1.7 2.4 0.6 1.9 0.5 1.4 0.4 

AA Male Alcoholics (Pro and Post-Ascrussrnent QEEG Recordings) 

6Pra 3.9 1.5 3.3 1.1 3.6 1.7 2.4 0.9 1.8 0.6 1.6 0.6 

&Post 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

.AA Male Alcoholics (Pie-Assessrnent QEEG Recordings Only) 

7-Pre 5.9 1 .S 7.3 2.9 20.1 5.1 3.7 1.2 3.4 1.0 5.3 1.6 

AA Fernele Alcoholics (Pra and Post-Assessrnent QEEG Recordings) 

8-Pie 4.7 1.6 4.4 1.5 7.1 2.8 2.9 1.1 3.1 1.3 2.7 1.0 

8-Post 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

9-Pra 5.5 2.1 4.2 1.5 5.6 2.2 1.7 0.6 1.9 0.7 1.7 0.5 

9-Post 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

AA Femele Alcoholics (Pro-Assesment QEEG Recordings Only) 

10-Pie 5.0 1.8 3.9 1.5 2.8 1.1 1.9 0.7 1.8 0.7 1.6 0.6 

I l -Pre 6.1 2.0 6.6 3.0 10.5 4.5 3.5 1.5 3.4 1.3 2.3 0.7 
-- - - - - 

Delta -0.5-3.9 Hz, Theta =4-7.9Hz, Alpha =a-1 1 .~HZ, Betal = 12-1 5.9H2, BataZ = 1 6-1 9.9 Hz, 

Beta3 sZO-23.9Hz,  Total 024-32Hz, M = Meen, SD =Standard Devisb'on. All vdues ara in  micro volts. 
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Site P4: Eves Closed Pre and Pest-Assessrnent QEEG Averaaes. N = 1 1 

- - -- - - - - - - . - - - - - - 

Neurofeedback Mals Alcoholics {Pie and Post-Assessrnent QEEG Recordings) 

1 -Pre 8.0 2.7 4.4 1.3 6.4 2.6 2.9 0.9 2.2 0.8 2.2 0.8 29.2 5.7 

1-Post 3.1 1.0 2.5 0.9 6.6 2.7 1.6 0.5 1.7 0.6 1.4 0.5 23.7 4.6 

2-Pro 5.4 1.7 4.1 1.3 3.3 1.4 3.9 2.2 2.1 0.7 2.0 0.6 23.9 4.8 

2-Post 3.9 1.3 3.6 1.2 2.7 1.3 2.8 1.6 1.4 0.5 1.3 0.5 17.2 3.7 

3- te 6.1 2.0 5.1 1.8 8.1 4.9 3.71.2 3.91.3 3.0 0.9 34.4 7.6 

3-Post 4.8 1.7 4.0 1.2 3.9 2.3 2.3 0.8 2.1 0.8 1.7 0.6 21.1 4.5 

Neurofeedback Male Alcoholics Dropped (Pte-Assessrnant QEEG Recordings Only) 

4-Pre 3.8 1.4 2.9 0.8 3.8 2.4 1.7 0.6 

5-Pro 5.6 2.6 3.6 1.1 4.6 1.7 2.1 0.7 

AA Mela Alcoholics (Pre and Post-Assessrnent QEEG Recordings) 

6-Pra 4.01.6 3.21.1 3.5 1.8 2.5 1.1 

ô-Post 5.4 2.7 3.3 0.9 3.3 1.7 2.3 0.7 

AA Male Alcoholics (Pre-Assassrnent QEEG Recordings Only) 

7-Pre 5.4 1.9 6.5 2.6 16.8 4.5 3.5 1.1 

AA Female Alcoholics (Pie and Post-Assessrnent QEEG Rscordingsi 

8-Pre 4.0 1.4 3.7 1.3 5.0 2.1 2.1 0.7 

8-Pest 7.2 2.5 6.9 1.9 11.5 4.1 4.3 1.2 

9-Pro 6.4 2.5 5.5 1.9 10.2 4.5 2.6 0.8 

9-Post 9.2 3.7 8.0 2.1 5.9 4.4 2.6 0.9 

AA Female Alcoholics (Pro-Asseesment QEEG Recodings O d y )  

IO-Pre 5.0 1.8 3.9 t .5 2.8 1.1 1.9 0.7 

I l -P re  6.5 2.4 7.3 3.4 12.8 5.3 3.9 1.4 

Dslta=0.5-3.9 Hz, Theta=4-7.9Hz. Alpha -8-1 1 .SHt, Bota l=  12-1 5.9Hz4 Bots2 = 1619.9 HZ, 

Beta3 = 20-23.9Hz4 Total = 24-32Hz, M = Mean, SD =Standard Devietion. All values are in micro volts. 
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Site P3: Eves Closed Re and Post-Assessrnent Avera~ed OEEG Magnitudes. N= 1 1  

Pre Pre Post Pre Post Pre Post 
ALL Male Male Male Male Female Fernale 
(n=lI) M- NT AA AA AA AA 

(n=3) (n=3) (n=l) (n= 1 ) (n=2) (n=2) 

[O Delta Theta O Alpha Cl Betal Beta2 Bata3 m Total 1 

Delui -0.53.9 Hz, Thsta -4-7.9Hz. Alpha =8-11 . ~ H z ,  bu1 = 12-1 5.9Hz. Bata2- 16-1 9.9 Hz, 

B M ~ J  = 2~23.9~2, Total = 24-32i-I~. M = Mean, SD =Standard Deviation. Magnitude values are in rnicrnvolts. 
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Site P4: Eyes Closed Pre and Post-Assesment Averaeed OEEG Mamitudes. N= 1 1 

Pre Pre Post Pre Post Pre Post 
AtL Male Male Male Male Female Female 
(n=l 1) NT NT AA AA AA AA 

(n=3) (n=3) (n=1) (n=1) (n=2) (n=2) 

1 D Deita H ~ h G a  O Alpha U Betal . Beta2 D Beta3 .Total 1 

Delta ~0.5-3.9 Hz, Theta =47.9Hz, Alpha =a-1 1.9Hz, Bstal = 1 2-1 5.9H2, Botal = 1 ô-1 9.9 Hz. 

Bot83 =2&23.9Hz, Total = 2432H2, M =Mean, SD =Standard Devistion. Magnitude values are in microvolts. 
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Site 15: Eves Closed Pre and Post-Assessrnent QEEG Averaaes, N = 1 1 

-- 

Case - Delta T heta Abha - Beta 1 Esta2 Beta3 - Total 

M SD M SD M SD M SD M SD M SD M SD 

Neurofaedback Male Alcoholics (Qrs and Post-Assesment QEEG Rscordings) 

1 -Pro 8.9 3.0 4.6 1.4 5.5 2.5 2.9 1 .O 2.0 0.8 1.9 0.6 

1-Post 2.20.8 1.6 0.6 2.5 1.2 0.9 0.3 0.9 0.3 0.7 0.2 

2-Pra 3.9 1.2 2.6 0.8 2.2 0.9 2.6 1.2 1.5 0.5 1.5 0.4 

2-PO% 2.6 1 .O 3.8 1 .O 2.7 0.7 2.8 0.9 2.2 0.6 1.8 0.5 

3-Pm 4.1 1.3 3.81.0 5 .62 .3  2.9 1.0 2.6 0.9 2.6 0.9 

3-Post 4.1 2.1 3.4 1.0 2.6 1.2 1.6 0.6 1.4 0.5 1.1 0.4 

Nsurofsedback Maie Alcoholics Dro~oed (Pre-Assessrnent QEEG Recordings Only) 

4-Pre 3.1 1.1 2.5 0.8 3.6 2.7 1.6 0.6 1.4 0.5 1.6 0.6 

5-Pie 4.8 2.2 3.0 0.8 2.6 0.9 1.7 0.4 1.3 0.3 1 .O 0.3 

AA Grouv Male Alcoholics (Pro and Post-Assessrnent QEEG Recordings) 

&Pro 2.8 1.2 2.3 0.8 2.4 1.2 2.1 0.8 1.5 0.4 1.6 0.5 

&Past 4.0 1.2 2.8 0.3 2.8 1.1 2.7 1 .O 2.3 0.8 2.4 0.6 

AA Male Alcoholics (Pro-Assessment QEEG Recordings Only) 

7-Pre 4.1 1.3 4.4 1.6 12.5 3.4 2.9 1 .O 2.8 0.8 3.8 1.2 

AA Female Alcoholics (Pre and Post -Assessrnent QEEG Rscordings) 

8-Pre 2.6 1.2 1.9 0.7 2.6 1 .O 1.2 0.4 1.4 0.5 1.3 0.4 

8-Post 6.4 2.2 5.0 1.3 6.7 2.1 2.8 0.8 2.9 0.8 2.8 0.7 

9-Pre 4.4 1.7 3.4 1.1 6.1 2.5 1.8 0.7 1.8 0.7 1.5 0.5 

9-Post 15.1 6.8 5.3 1.8 3.2 1.5 1.8 0.6 1.5 0.5 1.3 0.5 

AA Fsmale Alcoholics (PraAssessrnent QEEG Recordings Only) 

10-Pre 3.71.5 2.91.1 1.9 0.7 1.4 0.5 1.3 0.4 1.2 0.4 

11-Pre 4.6 1.6 5.2 2.3 7.8 3.4 2.7 1.1 2.6 1.1 1.9 0.6 

Daltat0.5-3.9 Hz. Thsta n4-7.9Hz. Alphe 18-1 1.9Hz, Betal = 12-1 5.9Hz, Bats2 = 1ô-19.9 Hz, 

&ta3 =2U-23.9Hz, Tots1=24-32Hz, M=Msan, SD =Standard Dsviation. All values are in micro volts. 



Site T6: Eves CIosed Pre and Post-Assessrnent OEEG Averaaes, N = 1 1 

- -- - - 

Case - Delta - Theta Alaha Betel Beta3 Total - Beta2 - - 
M SO M SD M SD M SD M SD M SD M SO 

p. - - - - - - - - - 

Neurofesdbeck Male AIcohoiics (Pre and Post-Assessrnont QEEG Recordings) 

1-Post 8.0 2.7 4.1 1.3 5.2 2.1 2.5 0.8 2.0 0.8 

1-Post 2.7 0.8 2.0 0.8 5.0 2.3 1.4 0.5 1.5 0.5 

2-Pro 5.1 1-5 3.6 1.1 3.01.3 2.91.3 2.1 0.6 

2-Post 2.6 0.9 2.3 0.7 1.5 0.6 1.7 0.9 1.1 0.4 

3 -Pie 5.3 1.8 4.4 1.4 8.4 4.9 3.7 1.3 4.0 1.4 

3-Pest 4.8 1.6 3.9 1.2 5.0 3.2 2.7 0.9 2.6 1.0 

Neurofaedback Male Alcoholics Drou~ed (PreAssessment OEEG Recordings Only) 

44% 2.9 1.1 2.2 0.6 3.0 1.9 1.5 0.5 1.5 0.5 

5-Pre 6.5 3.6 3.1 0.9 4.4 1.6 1.9 0.6 1.5 0.5 

AA Male Alcoholics (Pre and Post-Assossment QEEG Recordings) 

&Pro 2.6 1 .O 2.2 0.7 2.6 1.4 2.2 1 .O 1.8 0.6 

6-Post 4.6 2-0 2.6 0.7 3.0 1.2 2.4 0.8 2.6 0.7 

AA Male Alcoholics (Pro-Assessrnent QEEG Recordings Only) 

7-Pre 3.5 1.3 3.5 1.2 9.93.3 3.1 1.0 2.9 0.9 

AA Fsmale Alcoholics (Pro and Post-Assessrnent QEEG Recordings) 

8-Pro 3.2 1.2 2.8 1.0 4.6 2.0 2.0 0.7 2.0 0.7 

8-Post 6.5 2.3 6.2 2-1 9.6 3.3 3.7 1.1 3.8 1.3 

9-Pre 5.2 2.1 4.4 1.4 7.2 3.0 2.0 0.6 2.2 0.8 

9-Post 8.7 3.3 4.7 1.5 3.8 2.3 2.0 0.7 1.7 0.7 

AA Fernale Alcoholics (PraAssessment QEEG Rscordings Only) 

1 O-Pm 3.4 1.2 2.6 0.8 1.9 0.8 1.2 0.5 1.1 0.4 

Il-Pre 5.5 2.4 6.3 3.4 9.6 4.3 3.2 1.1 2.8 1.0 

Delta =OS-3.9 Hz, fhste 4-7.9Hz, Alpha -4-1 1,9Hz, &tel = 12-1 5.9% Bots2 r 1 6-1 9.9 HZ, 

Bats3 = 20-23.9Hze Total =24-32Hz. M = Meen, SD =Standard Daviation. All values are in micro volts 

Figure 12 



Pre Pre Post Pfe Post Pm Post 
ALL Male Male Male Male Female Female 
(n=l 1) NT NT AA AA AA Ai4 

( ~ 3 )  (n=3) (n=i) (n=l) (n=2) (n=2) 

1 Ei Delta Theta O A l ~ h a  0 Betaf . Beta2 Beta3 .Total 1 

Dslta=0.5-3.9 Hz, Thsta =4-7.9Hz, Alphau8-11 .SHz. Bstal = 12-1 5.9Hz. Beta2= 16-1 9.9 Hz, 

Bots3 = 20-23.9Hz. Total= 24-32Hz. M =Mean, SD =Standard Devistion. Magnituda values ara in microvolts. 



Site T6: Eves Closed. Pre and Post-Assessrnent Averaee OEEG Mapitude 

Pm Pre Post P re Post Pre Post 
ALL Male Male Male Male Fernale Female 
(n=ll) NT NT AA AA AA AA 

(n=3) (n=3) (n=1) (n=1) (n=2) ( ~ 2 )  

[B Delta . Theta O Alpha O Betal Beta2 O Beta3 H Total 1 

Delta ~0.5-3.9 Hz, Thata r4-7.9Hz, Alpha = 8-1 1.9Hz. Bstsl 1.: 12-1 5.9H2, Beta2 = 16-1 9.9 Hz, 

b t a 3  = 20-23.9Hz, Totd = 24-32Hz, M = Mean, SD =Standard Devifion. Magnitude values are in mictovolts. 



Table 9 

Site 0 1  : Eves Closed Pre and Post-Assessrnent QEEG Averaaes, N = 1 1 

Case - Delta - Theta ebha - &ta1 peta2 Bats3 - Total 

M SD M SD M SD M SD M SD M SD M SD 

Neurofesdback Mele Alcohalics (Pre and Post-Assesment QEEG Recordings) 

1 -Pm 8.9 3.0 4.7 1.4 7.2 3.9 3.1 1.0 2.2 0.9 2.1 0.8 

1-Post 3.0 1.1 2.1 0.8 5.3 2.2 1.5 0.5 1.4 0.5 1.4 0.4 

2-Pro 4.5 1.7 3.0 1.1 3.3 1.2 3.2 1.3 2.5 0.8 2.6 0.7 

2-Post 3.0 1.1 4.3 1 .O 3.0 0.9 3.1 1.2 2.1 0.6 1.7 0.6 

3 - Pr8 5.2 1.6 4.4 1.4 7.4 3.6 3.9 1.2 3.8 1.3 3.4 1.0 

3-Post 4.4 2.2 3.3 1.0 2.5 1.2 1.7 0.6 1.5 0.6 1.2 0.5 

Neurofeedback Male Alcoholics Dro~oed (Pte-Assessmant QEEG Recordings Only) 

&Pro 3.0 1.0 3.1 1 .O 3.4 1.6 1.9 0.8 1.7 0.6 1.6 0.5 

5Pre 5.4 2.2 4.3 1 .O 3.8 1.2 2.3 0.6 1.7 0.4 1.3 0.4 

AA Male Alcoholics (Prs and Post-Assessrnent QEEG Racordings) 

bPre 2.8 1.0 3.0 1 .O 3.3 1.5 2.6 1.1 2.2 1 .O 2.3 1.2 

bPost 4.5 1.8 3.6 1.4 4.9 1.7 3.6 1.1 4.0 1.6 4.6 1.2 

AA Male Alcoholics (Pte-Assessrnent QEEG Recordings Onlyl 

7-Pre 4.0 1.2 4.6 1.5 12.3 3.8 3.4 1.0 3.2 1.0 4.4 1.3 

AA Fernale Alcoholics (Pre and Post-Assessrnent QEEG Recordings Only) 

8-Prs 3.5 1.2 3.2 1.2 4.8 1.9 2.1 0.8 2.3 0.9 2.1 0.8 

8-Post 5.7 2.0 5.4 1.4 9.3 2.9 3.4 1.0 3.4 1.0 3.3 0.8 

9-Prs 4.6 1.6 3.4 1.1 4.7 1.8 1.5 0.5 1.6 0.5 1.5 0.5 

9-Posf 9.4 3.8 5.21.7 5.34.7 2.20.8 1.9 0.8 1.7 0.9 

AA Fernale Alcoholics (Pro-Assessrnent QEEG Recordings Only) 

IO-Pre 4.6 1.7 3.5 1.4 2.4 0.9 1.8 0.6 1.6 0.6 1.5 0.5 

I l -Pre 4.0 1.4 3.8 1.7 5.7 2.4 2.6 1.0 2.3 0.8 2.1 0.7 
- - pp -- - - - - - - - - - - - - - - - - - 

Dslta=0.5-3.9 Hz, Thsts =4-7.9Hz, Alpha =8-11.9Hz. Bstal = 12-1 5.9Hz. Bots2 = 1619.9 Hz, 

&ta3 = 20-23.9Hz, Total = 2432H2, M = Meen, SD =Standard Deviation. All values ara in  microvolts. 



Site 02: Eves Closed Pre and Post-Assessrnent QEEG Averaaes. N = 1 1 

Case Delta Theta Alohe Betel - Bote2 y Bote3 - Total 

M SD M SD M SD M SD M SD M SD M SD 

Nsurofeedback Male Alcoholics (Pre and Post-Assessrnent QEEG Recordings) 

1 -Pte 8.1 2.8 4.3 1.3 6.9 3.9 3.2 1 .O 2.3 0.9 

1 -Post 2.6 0.8 1.8 0.7 5.2 2.1 1.6 0.5 1.7 0.6 

2 -Pro 4.7 1.5 3.0 1 .O 2.8 1.1 2.8 1.4 1.8 0.5 

2 -Poe 2.3 1.1 3.4 0.9 2.2 0.7 2.4 1.1 1.4 0.4 

3 -Pr0 5.7 2.0 4.3 1.7 7.1 4.2 3.8 1.3 3.8 1.3 

3 -Post 4.4 1.6 3.7 1.3 4.0 2.3 2.5 0.7 2.3 0.8 

Naurofeedback Male Alcoholics Dropped (Pro-Assessrnent QEEG Recordings Onlyl 

&Pro 2.7 0.9 2.7 0.9 3.1 1.4 1.8 0.7 1.6 0.6 

5-Pre 7-5 4.0 3.8 1.1 4.0 1.3 2.1 0.6 1.6 0.5 

AA Male Alcohofics [Pre and Post-Assessrnent QEEG Rscordings) 

6-Pre 2.9 1.1 2.6 0.9 3.1 1.3 2.6 1 .O 2.2 0.9 

6-Post 4.5 2.1 3.3 1.1 3.8 1.4 2.7 0.8 3.0 1.1 

AA Male Alcoholics (Pro-Assessment QEEG Racordings Only) 

7-Pre 4.4 1.5 4.2 1.5 10.8 3.2 4.1 1.3 3.7 1.1 

AA Famele Alcoholics (Pm and Post-Assessment QEEG Rscordings Only) 

8-Pr0 3.5 1.2 3.1 1.1 4.2 1.7 1.9 0.7 2.2 0.8 

8-Post 6.0 2.2 5.7 1.8 10.2 3.6 3.7 1 .l 3.6 1.1 

9-Pre 5.5 2.0 4.5 1.6 9.4 4.5 2.6 0.8 2.7 0.9 

9-Post 9.03.6 6.0 2.1 6.2 5.7 2.5 1.0 2.3 1 .O 

AA Fernale Alcoholics (PraAssessmsrn QEEG Rscorâings Only) 

10-Pte 5.3 1.9 3.2 1.1 2.2 0.9 1.5 0.6 1.4 0.6 

1 l-Prs 4.4 1.7 4.3 2.1 6.3 2.6 2.6 0.9 2.3 0.8 
- - -- - - - - - - - - -- - - - - - 

Delta ~0.5-3.9 Hz, Thsta = 4-7.9Hz, Alpha = 8-1 1 .Sir,  Betel = 12-1 5.9Hz, Bats2 = 1 6-1 9.9 Hz, 

Beta3 = 20-23.9Hz, Total = 24-32Hz. M = Mesn, SD =Standard Deviation. All values ara in microvolts. 



Site O 1: E ves Closed Pre a d  Post-Assessrnent Averaged QEEG Magnitudes 

Pre Pre Post Pre 
ALL Male Male Male 
(n=? 1) NT NT AA 

(n=3) (n=3) (n=l) 

Post Pre Post 
Male Female Female 
AA AA AA 

(n=l ) (f1=4) (n=2) 

1 B DeIta Theta O Abha O Betal Beta2 B Beta3 m Total 1 

Delta ~0.5-3.9 Hz, Theta =4-7.9Hz, Alpha =8-11.9Hz, Bstal = 12-1 S.QHz, k t 0 2  = 18-1 9.9 Hz. 

Bats3 =20-23.9Hz. Total .r N-32H2, M =Mean, SD =Standard Deviation. Magnitude values ais in microvolts. 



Site 02: Eves Closed. Pre and Post-Assessrnent Avenged OEEG Maenitude~ 

40 

Pre Pre Post 
AL1 Male Male 
(n=11) NT NT 

(n=3) (n=3) 

Pte Post Pre Post 
Male Male Female Fernale 
AA AA AA AA 

(n=l) (n=1) (n=2) (n=2) 

[El Delta . Theta O Alpha 0 Betal . leta2 M a 3  m Total 1 

Delta -0.53.9 Hz. Theta -4-7.9Hz. Alpha -8-1 1.9Hr. Betsl - 12-1 5.9Hz. Beta2 = 16-1 9.9 Hz, 

%ta3 = Xb23.9Hz. Total = 24bJZHz. M - Maan, SD -Standard Deviation. Magnitude values are in misrovolts. 
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Site F3: Eves O ~ e n  Pre and Post-Assessrnent QEEG Averanes. N = 11 

Case - Delta1 - Theta Alvhs - Betel - Bote2 Beta3 - Total - 
M SD M SD M SD M SD M SD M SD M SD 

Neurofsedback Male Alcoholics (Pie and Post-Assessrnent QEEG Rscordings) 

1 -Pro 9.8 4.7 5.6 1.7 3.9 2.0 3.2 2.4 2.6 1.2 

1-Post 6.2 7.5 4.1 3.5 3.0 2.3 1.3 0.4 1.3 0.5 

2-Pro 5.5 1.9 4.6 1.3 2.9 0.9 2.6 0.8 2.2 0.7 

2-Post 4.2 1.7 4.3 1.5 2.5 0.8 2.0 0.9 1.6 0.7 

3-Pre 5.9 2.1 4.9 1.7 7.0 3.2 2.8 1.0 3.2 1.2 

3-POS~ 4.7 1.4 4.9 1.9 3.9 1.5 1.9 0.7 2.1 0.8 

Neurofsedback Mafe Alcoholics Droooed (Pm-Assessrnent QEEG Recordings only) 

4Pre 5.3 1.7 4.0 1.5 3.2 1.2 4.2 2.5 6.6 4.3 

SPre 6.9 3.5 3.3 0.9 2.9 1.0 1.9 0.6 1.3 0.4 

AA Male Alcaholics (Pro and Post-Assassrnent QEEG Recordings) 

bPre 6.4 4.6 4.3 3.5 2.8 2.3 2.3 0.8 1.6 0.5 

6Post 6.0 2.5 3.9 1.3 2.8 1.1 2.0 0.9 1.6 0.6 

AA Male Alcoholics (Pm-Assessrnant OEEG Racordings Only) 

7-Pre 6.3 2.2 4.6 1.6 5.8 2.3 3.0 1.1 2.2 0.7 

AA Fernate Alcoholics (Pre ancl Post-Assessrnent QEEG Recordings) 

8-Pre 5.0 1.7 5.0 1.8 3.3 1.1 2.2 0.7 2.5 0.9 

8-Post 6.1 2.0 7.4 2.3 5.0 1.8 2.4 0.8 2.8 1.0 

9-Pre 7.03.2 4.71.4 4.1 1.3 2.0 0.7 1.9 0.7 

9-Post 11.9 6.9 5.9 2.0 3.9 -3 2.0 0.7 1.9 0.6 

AA Fernafe Alcoholics (PraAssessmsnt QEEG Recordings only) 

10-Pro 5.6 3.0 4.4 1.6 3.1 1.2 2.0 0.6 1.8 0.6 

11-Pre 5.0 1.7 4.0 1.2 3.2 1.3 2.6 1.2 2.6 1.0 

Delta =OS-3.9 Hz. Theta -47.9Hz. Alpha -8-1 1.9Hz. Betal = 12-1 5.9Hz. Bots2 = 1 6-1 9.9 Hz, 

8ete3=20-23.9Hz. Total 524-32Hz, MsMean, SD =Standard Dsviation. All values are in micro volts. 
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Site F4: Eves O ~ e n  Pre and Pest-Assessrnent QEEG Avergges, N = 1 1 

Case - Delta 1 - Thata Alpha - Buta 1 Bata2 - Beta3 - Total - 
M SD M SD M SD M SD M SO M SD M SD 

Neurofeedback Male Alcoholics (Pro and Post-Assessrnent OEEG Rscordings) 

1 -Pte 9.3 4.4 5.6 1.7 4.0 1.8 3.3 2.3 2.7 1.3 

1-Post 5.7 5.3 3.9 2.5 3.3 2.5 1.2 0.4 1.4 0.4 

2-Pte 5.6 1.9 4.8 1.3 3.3 0.8 3.1 0.8 2.9 0.8 

2-Post 4.3 1.6 4.3 1.4 2.5 0.8 1.9 0.8 1.6 0.6 

3-Pre 7.2 2.7 5.5 2.0 7.4 3.5 3.0 1 .O 3.4 1.2 

3-Post 5.5 1.4 4.8 1.9 3.9 1.5 2.2 0.7 2.3 0.8 

Neurofeedback Male Alcoholics Dropved (Pro-Assessrnant QEEG Recordings only) 

4-Pre 4.8 1.7 4.1 t.5 2.8 1 .O 3.7 2.0 4.9 2.7 

5-Pte 7.4 2.4 3.6 1.0 3.4 1.4 2.0 0.7 1.4 0.4 

AA Male Alcoholics (Pre and Post-Assessrnent QEEG Recordings) 

&Pm 6.6 4.3 4.5 1-7 3.0 1.5 2.4 0.8 1.7 0.6 

6-Post 5.8 2.8 3.8 1.3 2.8 1.0 2.1 0.9 1.7 0.5 

AA Male Alcoholics (Pro-Assessrnent QEEG Recordings Only) 

7-Pre 3.8 1.4 4.2 1.2 3.5 1.0 1.8 0.5 1.7 0.5 

AA Female Alcoholics (Pre and Post-Assessrnent QEEG Recordings) 

8-Pre 4.9 1.6 4.5 1.6 3.0 1.0 1.8 0.5 2.0 0.7 

8-Post 6.1 2.1 7.8 2.5 5.1 1.8 2.4 0.8 2.9 1.0 

9-Pre 7.1 3.4 5.1 1.6 4.3 1.4 2.1 0.7 2.2 0.7 

9-Post 14.6 9.6 6.0 2.3 3.5 1.5 2.0 0.6 1.8 0.5 

AA Fernale Alcoholics (Pru-Asssssmont QEEG Recordings only) 

10-Pie 6.5 2.7 5.0 1.8 3.4 1.2 2.0 0.7 1.7 0.8 

Il-Pre 5.1 1.4 3.9 1.2 3.5 1.4 2.7 1.1 2.6 0.8 

Delta eO.5-3.9 Hz, Theta 04-7.9Hz, Alpha -8-1 1.9Hz. Bots1 = 12-1 5.9Hz, Bot82 16-19.9 Hz. 

Beta3-20-23.9Hz. Total +24-32Hz. M =Mean, SD =Standard D e ~ i ~ o n .  Al1 values are in micro volts. 
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Site M: Eves Ooen Pre and Post-Assessrnent Avewed OEEG Mapihrdes. N= 11 

Pre Pre Post 
A U  Male Male 
(n=5 1) NT NT 

(n=3) (n=3) 

Pre 
Male 
AA 

(n=l) 

Post Pre Post 
Male Female Female 
AA AA AA 

(n=1) (n=2) (n=2) 

1 B Delta Theta O Alpha O Betal . Beta2 Beta3 I Total 1 

Delta =OS-3.9 Hz, Theta =4-7.9Hz, Alpha =8-11.9Hz, Betal = 12-1 5.9Hz, Beta2 = 1 ô-19.9 Hz, 

Beta3 = 2û-23.9Hzb Total =24-32Ht, M =Mean, SD =Standard Dsvistion. Magnitude values ara in microvolts. 



Pre Pre Post Pre Post Pre Post 
ALL Male Ma le Male Male Fernale fernale 
(n=lI) NT NT AA AA AA AA 

(n=3) (n=3) (n=I) (n=1) (n=2) (n=2) 

1 B Delta . Theta O Alpha 0 Betal . Beta2 (3 Beta3 . Total 1 

Delta 10.5-3.9 Hz, Thetn=4-7.9Hz, Alpha =8-11 .9Hz, Batal = 12-15.9Hz, BdtaZ= 1671 9.9 Hz, 

M a 3  = 20-23.9Hz, Total = 2432Hz, M =Mean, SD =Standard Devistion. Magnitude values are in microvolts. 



Site C3: Eves O ~ e n  Pre and Post-Assessrnent QEEG Averaaes. N = 1 1 

Case - Delta1 - Theta Alpha - Bsts 1 - Bote2 - Bot43 - Total 

M SD M SD M SO M SD M SO M SD M SD 

Neurofeedback Male Alcoholics (Pte and Post-Assesment QEEG Recordings) 

Neurofeedback Male Atcoholics D ~ o D D ~ ~  (Pro-Assessrnent QEEG Recordings only) 

QPre 4.8 1.7 3.5 1.2 2.9 1.1 4.1 2.4 

SPre 9.2 6.1 3.7 1.4 3.0 1 .O 2.0 0.8 

AA Male Alcoholics (Pro and Post-Assessrnent OEEG Recordings) 

6-Pro 5.1 2.2 3.7 1.3 2.8 1.3 2.2 0.8 

6-Post 5.2 2.2 3.6 1.3 2.7 1.1 1.9 0.9 

AA Male Alcoholics (Pre-Assessrnent QEEG Recordings OnIy) 

7-Pre 7.0 2.4 4.8 1.9 8.6 3.8 3.7 1.5 

AA Famele Alcoholics iPre and Post-Assessrnent QEEG Recordings) 

8-Pre 4.6 1.6 4.0 1.3 2.8 1 .O 1.9 0.6 

8-Post 5.9 2.0 6.5 2.1 4.6 1.9 2.6 0.7 

9-Pre 6.2 2.2 4.1 1.2 5.2 2.1 2.2 0.7 

9-Post 12.4 6.3 5.0 1.9 4.2 1.9 2.0 0.7 

AA Female Alcoholics (PraAssessrnent QEEG Recordings only) 

IO-Pre 5.4 2.7 4.0 1.4 2.8 1.1 1.8 0.6 

1 1-Pro 5.5 1.8 4.2 1.2 3.4 1.5 2.6 1.1 
- -  - - - .- - - - - - . -- - - 

Delta ~0.5-3.9 Hz, Theta -4-7.9Hz. Alpha =8-f1.9Hz. Batal = 1 2-1 5.9Hz, Bots2 = 1 6 1  9.9 Hz, 

&ta3 = 2û-23.9Hz, Total = 24-32Hz, M = Msan, SD = Sterdard Deviah'on. All values are in micro volts. 
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Site C4: Eves Ooen Pte and Post-Assessrnent OEEG Averaries, N = 1 1 

- - -  

Case Delta 1 - Thets A l ~ h a  - Bots 1 - Bote2 - Bots3 - Total 

M SD M SD M SO M SD M SD M SD M SD 

Neurofeedback Male Alcoholics (Pr8 end Post-Asaessment QEEG Recordings) 

1 -Pro 9.0 4.4 5.5 1.5 3.9 1.8 3.2 2.3 2.6 1.1 2.20.8 30.0 8.4 

1-Pest 3.8 1.9 2.7 1.3 3.4 2.5 1.2 0.4 1.2 0.5 1.30.4 19.5 5.3 

2-Pro 5.5 1.9 4.2 1.1 3.0 0.8 2.9 0.9 2.6 0.8 2.5 0.7 24.5 3.1 

2-Post 4.2 1.5 3.9 1.2 2.1 0.6 1.7 0.7 1.6 0.6 1.4 0.4 17.2 3.0 

3-Pre 5.2 1.8 3.6 1.2 3.9 1.5 2.7 0.8 2.7 0.9 2.6 0.9 32.8 5.8 

3-Post 5.0 1.5 3.8 1.2 4.2 2.0 2.4 0.8 2.4 0.9 2.1 0.8 23.3 4.7 

Neurofeedback Male Alcoholics û r o p ~ e d  (Pro-Assessrnent QEEG Recordings only) 

CPre 4.6 1.7 3.5 1.3 3.3 1.5 5.6 3.4 7.1 4.6 7.7 4.8 48.1 22.9 

SPIS 6.3 2.7 3.3 0.9 3.3 1.3 2.0 0.6 1.3 0.4 1.1 0.4 19.4 3.4 

AA Mals Alcoholics (Pre end Post-Assessrnent OEEG Recordings) 

&Pro 5.1 2.0 3.7 1.1 2.8 1.4 2.2 0.8 1.8 0.8 1.5 0.5 19.7 3.4 

&Post 5.32.1 3.6 1.2 2.6 0.9 2.1 1.0 1.8 0.7 1.5 0.6 19.3 3.3 

AA Male Alcoholics (Pro-Assassrnent QEEG Recordings Only) 

7-Pte 5.4 1.8 4.3 1.8 7.8 2.9 3.2 1.1 2.5 0.9 3.3 1.1 32.2 5.7 

AA Female Alcoholics (Pro and Post-Assassrnent QEEG Recordings) 

8-Pro 5.6 5.0 3.7 1.3 2.5 0.9 1.6 0.5 1.8 0.6 1.8 0.5 20.5 5.7 

8-Post 6.9 2.0 7.2 2.1 4.9 1.7 2.8 0.9 3.1 .2 2.9 0.9 31.7 4.6 

9-Pm 6.4 2.4 4.7 1.4 4.9 1.7 2.3 0.7 2.3 0.9 2.2 0.9 25.8 4.4 

9-Post 8.5 3.1 5.4 1.8 4.6 1.8 2.3 0.8 2.2 0.7 2.0 0.7 27.5 5.3 

AA Female Alcoholics (Pr-Assesament QEEG Rscordings only) 

IO-Pro 7.6 3.5 4.0 1.4 2.9 1.1 1.6 0.6 1.5 0.5 1.5 0.4 21.6 4.8 

1 1-Pro 5.4 1.7 4.1 1.3 4.0 1.9 3.0 1.2 3.0 1.0 2.5 0.8 25.7 4.4 

Delta =0.53.9 Hz, Thota=4-7.9Hx. Alpha 4 - 1  1.9Hz. Bstal = 12-1 5.9Hz, Bou2 = 181  9.9 Hz, 

84ta3 r20-23.9Hr. Total r: 2432H2, M ==Mean, SD =Standard Deviation. Al1 values are in  micro volts. 



Pre Pre Post Pre Post Pre Post 
A U  Male Male Male Male Female Fernale 
(n=ll) NT NT AA AA AA AA 

(n=3) (n=3) (n=1) (n=1) ( ~ 2 )  (n=2) 

1 Il3 Deita Theta i3 A l ~ h a  O Betal . Beta2 O Beta3 .Total 1 

Delta ==O.S-3.9 Hz, Thetu -4-7.9Hz, Alpha =8-11.9Hz. Bats1 rr 12-1 5.9Hz. Bsta2= 16-1 9.9 Hz, 

Beta3 =20-23.9H2, Total -24-32Hz, M =Meurt, SD = Stnndard Deviation. Magnitude values ara in microvolta. 



Site C4: Eves Ooen Pre and Post-Assesment Avera~ed OEEG Mamitudes. N= 11 

P re Pre Post Pm Post 
A U  Male Male Male Male 
(n=11) Nf NT AA AA 

(n=3) (n=3) (n=1) (n=l )  

Pre Post 
Femare Female 

AA AA 
(n=2) (n=2) 

1 El Delta R Theta D Abha D Betal U Beta2 El Beta3 .Total 1 

Delta t 0 . 5 3 . 9  Hz, Theta =4-7.9Hz, Alpha =a-1 1.9Hz, Bots1 a 12-15.9Hz, Bats2 = 16-1 9.9 Hz, 

esta3 t20-23.9Hz, Totsl= 2432Hz, M =Maan, SD =Standard Deviation. Magnitude valueu are in microvolts. 
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Site P3: Eves O ~ e n  Pte and Post-Assessrnent QEEG Averaaes. N = 1 1 

Case - Delta1 - Thata Alpha &ta1 Beta2 - &te3 - 1 otal - 
M SD M SD M SD M SD M SD M SD M SO 

Neurofeedback Male Alcoholics (Pre and Post-Aseessrnont QEEG Recordings) 

1 -Pie 9.4 4.1 5.7 1.7 4.4 2.1 3.3 2.4 2.5 1.2 2.1 0.7 30.9 8.2 

1-Post 3.2 2.3 2.2 1.1 2.4 1.6 1.2 0.5 1 .O 0.5 0.9 0.3 15.9 5.2 

2-Pro 4.8 1.9 3.3 1 .O 2.6 0.9 2.7 0.9 2.0 0.5 2.1 0.6 21.3 3.3 

2-Post 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

3-Pro 5.8 1.9 4.4 1 .S 6.6 3.3 3.7 1.6 3.5 1.3 2.7 1.0 41.6 9.4 

3-Post 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Neurofeedback Mals Alcoholics Droppad Pre-Assessrnent QEEG Recordings onlyl 

4 ~ r e  4.3 1.5 3.0 1 .O 2.6 1.0 2.8 1.3 3.0 1.4 3.2 1.6 25.5 7.1 

5-Pro 5.5 1.9 4.0 0.8 3.7 1.1 2.4 0.7 1.5 0.4 1.3 0.4 20.3 2.6 

AA Male Alcoholics (Pro and Post-Assassrnent QEEG Recordings) 

&Pr9 4.0 1.4 3.1 0.9 2.7 1.1 2.2 0.8 1.7 0.6 1.4 0.5 17.8 2.8 

&Post 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

AA Male Alcoholics (Pm-Assessrnent QEEG Recordings Only) 

7-Pre 3.5 1.3 3.2 0.9 3.3 1.0 2.4 0.9 2.0 0.7 2.4 0.8 20.5 2.9 

AA Fernele Alcoholics (Pro and Post-Assessrnent ûEEG Recordings) 

8-Pre 4.4 1.7 3.7 1.1 2.6 1.0 1.9 0.6 2.0 0.7 2.0 0.6 19.8 3.2 

8-Post 0.0 0.0 0.0 0.0 0.00.0 0.00.0 0.0 0.0 0.0 0.0 0.0 0.0 

9-Pre 5.9 2.7 3.3 0.9 3.5 .2 1.7 0.5 1.6 0.5 1.4 0.5 19.7 3.6 

g-P08t 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

AA Female Alcoholics (Pte-Assassrnont QEEG Recordings only) 

IO-Pre 4.6 2.3 3.7 1.3 2.9 1.3 1.7 0.5 1 .ô 0.6 1.6 0.4 18.7 3.9 

1 1-Pre 5.8 2.0 4.1 1.2 3.71.5 2.80.9 2.5 0.9 1.9 0.7 23.8 4.0 

Delta =OS-3.9 Hz. Theta =4-7.9Hz, Alpha 4 - 1  1.9Hz, Betal = 1 2-1 5.9Hz. Bats2 = 1 6-1 9.9 Hz, 

Bsta3 = 20-23.9H2, Total = Z432H2, M = Mean, SO =Standard Dsvietion. Al1 vsluas ara in micro volts. 



Site P4: Eves O ~ e n  Pre and Post-Assessrnent QEEG Averaaes, N = 1 1 

Case - Delta1 Abha - Betal - Beta2 - Beta3 Thete - Total - 
M SO M SD M SD M SD M SD M SD M SD 

Neurofeedback Mals Alcoholics (Pro and Post-Assessrnent QEEG Recordings) 

1 -Pro 8.8 3.9 5.5 1.5 4.1 1.9 3.2 2.3 2.5 1.1 2.2 0.8 29.7 8.2 

Nsurofeedback Male Alcoholics û r o ~ ~ e d  (Pro-Assessment QEEG Recordings oniy) 

e ~ t e  4.0 1.7 2.9 1.0 2.7 1.1 2.8 1.3 3.0 1.4 3.3 1.7 25.6 7.6 

5Post  5.8 2.4 3.1 0.9 3.4 1.3 2.1 0.6 1.4 0.4 1.1 0.4 19.0 3.1 

AA Male Alcoholics (Pre and Post-Assessrnent QEEG Recordingsl 

&Pre 4.2 1.3 3.1 0.9 2.6 1.2 2.4 0.9 1.9 0.7 1.7 0.5 19.1 3.0 

&Post 4.4 1.7 3.1 1.1 2.4 0.9 2.0 0.8 1.8 0.7 1.5 0.5 18.0 2.9 

AA Male Alcoholics (Pre-Assessrnent QEEG Recotdings Onfy) 

7-Pro 3.5 1.2 3.2 0.9 3.5 1.1 2.8 1.0 2.4 0.8 2.7 0.9 22.3 2.9 

AA Fsmele Alcoholics (Pre and Post-Assessrnent QEEG Recordings) 

8-Prs 3.9 1.7 3.2 1.1 2.3 0.8 1.5 0.4 1.7 0.6 1.7 0.5 17.3 3.0 

8-Post 6.6 2.5 6.t 1.9 4.8 1.9 2.6 0.7 2.8 1.1 3.1 1.0 29.7 4.9 

9-Pis 3.8 1.3 2.2 0.7 2.9 1.3 1.4 0.4 1.3 0.4 1.2 0.4 14.8 2.8 

9-Post 8.2 2.9 5.2 2.0 5.9 2.9 2.6 0.9 2.4 1.1 1.9 0.6 28.7 6.5 

AA Femala Alcoholics (PraAsssssment QEEG Rscordings only) 

IO-Pre 4.6 2.3 3.4 1.3 2.6 1.1 1.4 0.5 1.3 0.4 1.3 0.4 16.8 3.8 

1 1-Pro 5.8 2.2 4.1 1.3 4.1 1.8 3.1 1.0 2.6 0.9 2.1 0.6 24.9 4.4 

Delta =0.13.9 Hz, Theta rr4-7.9Hz, Alpha 4 - 1  1.9Hz, Bdtal = 1 2-1 5.9Hz. Bats2 = 1 6-1 9.9 HZ, 

Esta3 = 20-23.9tiz, Total = 2432Hz. M =Mean, SD =Standard Deviation. Ali values are in micro volts. 
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v n .  Re and Post-Assessrnent Averaeed OEEG Mamitudes. N= 1 1 

Pre Pre Post Pre Post Pre Post 
A U  Male Male Male Male Female Female 
(n=l1) NT NT AA AA AA AA 

(n=3) (n=3) (n=?) (n=I) (n=2) (n=2) 

1 Cl Defta W Theta O Alpha D Betai W Beta2 E3 Beta3 8 Total 1 

p.- . . - - - - - - -- - - - - - - - - - - - - . - - - 

Delta =0.5-3.9 Hz, Theta =4-7.9tlz, Alpha =8-11.9H2, Botal = 12-1 5.9Hz. Beta2 = 1 8 1  9.9 Hz, 

Beta3 = 20-23.9Hz. Total = 2432Hz. M = Mean, SD =Standard Oeviation. Magnitude values are in mictovolts. 



Site P4: Eves Ooen R e  and Post-Assessrnent Averaeed OEEG Magnitudes. N= 11 

P re Pre Post Pre Post Pre Post 
ALL Male Male Male Male Female Femate 
(n=l 1) NT NT AA AA AA AA 

(n=3) (n=3) (n=l) (n=l) (n=2) (n=2) 

[ej Delta . Theta Ci Alpha Eï Betal BetM Cl Beta3 Total ] 

Delta -0.5-3.9 Hz, Tham -4-7.9Ht. Alpha 98-1 1 SHz, Betal = 12-1 5.9Hz. &ta2 = 1 6-1 9.9 Hz, 

Bats3 =2623.9Hz, Totd -2432Hz, M-Mesn, SD =Standard Deviation. Magnitude values are in microvolts. 
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Site T5: Eves O ~ e n  Pre and Post-Assessrnent QEEG Averaues, N = 1 1 

Case - Delta 1 - Theta Aloha - Batel Buta2 - Esta3 - Total 

M SD M SD M SD M SD M SD M SD M SD 
- - -  - - 

Neurofeedback Male Alcoholics (Pre and Post-Amessrnent QEEG Recordings) 

1 -Pr8 9.8 4.3 5.8 1.9 4.4 2.0 3.4 2.8 2.7 1.2 2.2 0.7 

1-Pest 2.5 1.7 1.5 0.5 1.8 0.9 1.0 0.3 1.0 0.4 0.9 0.2 

2-Pre 3.8 1.5 2.4 0.9 2.1 0.7 2.2 0.7 2.2 0.7 2.7 0.8 

2-Post 2.9 1 .O 3.7 1 .O 2.7 0.6 2.7 0.7 2.8 0.8 2.9 0.9 

3-Pre 4.3 1 .S 3.6 1.0 6.0 2.6 3.1 1.1 2.7 1 .O 2.6 0.9 

3-POS~ 2.8 1.2 2.7 0.9 2.4 0.9 1.5 0.5 1.4 0.5 t .4 0.5 

Neurofsedback Male Alcoholics Orop~ed (Pm-Assessrnent QEEG Recordings onlyl 

QPre 3.5 1.1 2.7 0.8 2.8 1.2 3.4 1.6 3.7 1.8 3.8 1.9 

5-Pre 4.9 2.0 3.2 0.7 2.6 0.8 1.9 0.5 1.2 0.3 1.0 0.3 

AA Male Alcoholics (Pre and Post-Assasamant QEEG Recordings) 

ô-Pra 3.3 2.5 2.4 1.3 2.2 1.3 1.8 0.8 1.6 0.7 1.7 0.6 

6-Post 3.4 6.0 2.5 2.3 2.2 1.3 2.3 1.0 1.9 0.7 1.7 0.8 

A A  Male Alcoholics (PraAssessrnent QEEG Recordings Only) 

7-Pre 2.8 1.1 2.5 0.8 3.2 1.0 2.7 1 .O 2.6 1.1 3.0 1.1 

A A  Fernele Alcoholics (Pre a d  Post-Assesament QEEG Racordings) 

8-Pro 2.8 1.9 1.8 0.8 1.2 0.5 1.0 0.3 1.1 0.4 1.3 0.4 

8-Post 7.3 3.0 4.5 1.5 3.1 0.9 1.9 0.5 1.9 0.6 1.9 0.6 

9-Pre 3.8 1.3 2.2 0.7 2.9 1.3 1.4 0.4 1.3 0.4 1.2 0.4 

9-Pest 15.1 6.1 5.4 1.9 3.2 1.2 1.8 0.5 1.5 0.5 1.2 0.3 

AA Famals Alcoholics (PraAsssssment QEEG Recordings only) 

10-Pre 3.3 1 .S 2.7 0.9 1.9 0.8 1.3 0.4 1.2 0.4 1.1 0.3 

1 1-Pie 3.9 1.4 2.8 0.8 2.6 1.1 2.1 0.8 2.0 0.7 1.6 0.6 
-- - - - - - - - pp -- - - -- - - - - - - -- - - . - - - - - - - . 

Deltn =OS-3.9 Hz, Thats -4-7.9H2, Alpha -8-1 1.9Hz. &tel = 12-1 5.9Hr. Bat02 = 18-1 9.9 Hz, 

Bot03 =2O-23.9Hz, 1 otal==24-32Hz. M -Mean, SD =Standard Devistion. Al1 values are in micro volte. 



Site T6: Eves O ~ e n  Pre and Po=-Assessrnent QEEG Averaaes. N = 1 1 

- - - - -- 

Case - Delta 1 - Thets Abha Beta 1 - Bote2 - Bots3 - Total 

M SD M SD M SD M SD M SD M SD M SD 
- - - - -- - - - - - - - -- 

Neurofsedback Male Alcoholics (Pro and Post-Assement QEEG Recordings) 

1 -Pro 8.5 3.7 5.2 1.5 3.8 2.0 3.0 2.2 2.4 1.1 2.2 0.8 28.6 8.2 

1-Pest 2.8 0.9 1.9 0.7 3.2 2.5 1.3 0.5 1.0 0.3 1.2 0.4 17.0 5.2 

2-Pre 4.7 1.7 3.4 1.0 2.9 0.8 3.2 1.0 3.3 0.8 3.7 1.2 27.5 4.5 

2-Post 2.7 1.0 2.3 0.7 1.4 0.4 1.5 0.5 1.6 0.5 1.6 0.5 14.0 2.2 

3-Pro 5.4 1.8 4.4 1.5 9.6 5.2 4.0 1.4 4.0 1.4 3.2 1.1 47.1 11.0 

3-Pest 4.1 1.3 3.0 1.0 5.5 3.8 2.8 0.8 2.7 0.9 2.1 0.7 23.7 6.0 

Neurofsedback Male Alcoholics ûroo~sd (Pte-Assessrnent QEEG Recordings only) 

4Pra 3.1 1.1 2.3 0.8 2.5 0.9 2.8 1.1 3.1 1.2 3.2 1.6 22.9 6.1 

5Pre 5.9 2.7 2.5 0.7 2.9 1.1 2.0 0.6 1.4 0.4 1.2 0.3 18.0 3.0 

AA Male Alcoholics (Pre and Post-Assessrnent QEEG Recordingsl 

&Pte 2.7 0.9 2.1 0.6 2.2 1.0 2.1 0.7 1.8 0.5 1.9 0.5 16.3 2.6 

6Post 3.4 1.1 2.4 0.8 2.2 0.9 1.9 0.7 1.7 0.6 1.5 0.5 15.9 2.4 

AA Male Alcoholics (Pro-Assessrnent QEEG Recordings Only) 

7-Pro 2.6 0.9 2.3 0.8 3.3 1.1 2.7 0.9 3.0 1.1 3.2 1 .O 22.2 0.8 

AA Femsle Alcoholics (Pre and Post-Assassrnant QEEG Rscordingsl 

8-Pro 2.8 0.9 2.2 0.7 1.7 0.5 1.3 0.4 1.4 0.5 1.5 0.4 13.8 1.8 

8-POS~ 5 .62 .1  4.6 1.4 3.3 1.1 2.1 0.6 2.1 0.7 2.4 0.8 23.3 3.5 

9-Pre 4.7 1.8 3.1 0.9 3.6 1.5 1.7 0.5 1.6 0.6 1.6 0.5 19.0 3.2 

9-Pest 9.5 3.7 4.5 1.5 3.6 1.4 2.0 0.7 1.7 0.6 1.4 0.4 25.0 5.2 

AA Female Alcoholics (PrsAssessment QEEG Recordings onlyi 

10-Pre 3.4 1.4 2.4 0.9 2.0 0.9 1.1 0.4 1.0 0.3 1.0 0.3 12.5 2.5 

1 1-Pre 3.9 1.4 2.8 1.4 2.6 0.8 2.1 1.1 2.0 0.8 1.6 0.7 17.7 3.4 

Delta =OS-3.9 Hz, Thota =4-7.9Hz, Alpha-8-1 1.9Hz, Betal - 12-1 5.9Hr. Beta2 = 1 ô-19.9 Hz, 

Bote3 620-23.9Hz, Total =24-32Hz, M =Mean, SD-Standard Deviation. All values are in micro volts. 



ite T : E b e d  OEEG Mamitudes. N = l 1 

Pre Pte Post Pre Post Pre Post 
AL1 Male Male Mate Male Female Fernale 
(n=Il) NT NT AA AA AA AA 

(n=3) (n=3) (n=l) (n=l) (n=2) (n=2) 

1 El Delta .Theta O Alpha O Betal 8 Beta2 El Beta3 .Total 1 

Delta ~0.5-3.9 Hz, Theta =4-7.9Hz, Alphau8-11.9Hz, Betal = 12-15.9Hz, BetaZ= 16-19.9 Hz. 

Bots3 -20-23.9Hz. Total =24-32Hz, M=Mesn, SO =Standard Deviation. Magnitude vrrluss aie in microvolts. 



Site T6: Eves ûuen Pre and Post-Assessrnent Avewed OEEG Magnitudes. N= l 1 

Pre Pre Post Pre Post Pre Post 
ALL Male Male Male Male Female Female 
(n=ll) NT NT AA AA AA AA 

(n=3) (n=3) (n=l) (n=i) (n=2) (n=2) 

Il3 Delta . Theta O Alpha O Betal W Beta2 l3 Beta3 .Total 1 

Delta =0.53.9 Hz. Thom -4-7.9Hz. Alpha=8-11 .SWz, Bstal = 12-1 5.9Hz. b t a 2  = 16-19.9 Hz, 

Bna3 =20-23.9Hz. Totai =2432Hz, M ~ M e a n ,  SD =Standard Deviation. Msprutuda valuas ara in miciovolts. 
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Site 0 1  : Eves O ~ e n  Pre and Post-Assessrnent QEEG Averaaes. N = 1 1 

Case - Delta1 - Theta A l ~ h a  - Betal - Este2 - Beta3 - Total 

M SD M SD M SO M SD M SD M SD M SD 
- -- - - - 

Neurofeedback Mele Alcoholics (Pre and Post-Aesossmant QEEG Recordingsl 

1 -Pm 10.3 4.2 5.9 1.9 4.4 2.1 3.5 2.4 2.7 1.2 2.4 0.9 

1-Pest 3.0 1.2 2.0 0.8 3.2 3.1 1.6 0.6 1.3 0.7 1.3 0.4 

EPre 4.2 1.7 2.9 1.0 3.3 1.5 3.1 1.1 2.8 1.1 3.0 1.1 

2-Post 3.2 1.1 4.0 1 .O 2.8 0.7 2.6 0.6 2.0 0.5 1.6 0.5 

3-Pro 5.6 1.8 4.41.4 8.54.1 4.5 1.7 4.3 1.9 3.7 1.4 

3-Post 3.3 1.2 2.7 0.7 2.5 1.0 1.7 0.5 1.6 0.5 1.5 0.5 

Neurofeedback Male Alcoholics D r o ~ ~ e d  tPrbAssossment QEEG Recordings odyl 

4-Pre 3.2 1.1 3.3 1.0 3.1 1.5 3.2 1.2 3.1 1.1 3.3 1.2 

5-Pre 5.0 1.8 4.3 0.8 3.5 0.9 2.5 0.6 1.6 0.4 1.3 0.4 

AA Male Afcohalics (Pre and Post-Assessrnent QEEG Recordings) 

&Pte 3.1 1.2 2.7 0.8 2.8 0.9 2.4 0.8 2.4 0.7 2.3 0.7 

6-POS~ 3.4 1.3 3.0 1.1 2.6 1.0 2.2 0.8 2.0 0.7 1.9 0.8 

AA Male Alcoholics (Pro-Assessrnent QEEG Recordings OnIy) 

7-Pre 3.2 0.9 3.0 0.8 3.4 0.9 2.7 0.8 2.7 0.8 3.2 1.0 

AA Fernale Alcoholics (Pre and Post-Assessrnent QEEG Recordings) 

8-Pro 3.4 1.3 2.9 0.9 2.1 0.7 1.6 0.5 1.7 0.6 1.9 0.6 

8-POS~ 5.2 1.8 4.3 1.5 3.2 1.1 2.0 0.6 2.1 0.6 2.2 0.7 

9-Pro 4.6 2.3 2.6 0.8 2.8 1.0 1.4 0.4 1.3 0.5 1.3 0.5 

9-POS 9.0 3.3 4.2 1.5 4.2 2.0 2.1 0.7 1.8 0.7 1.5 0.4 

AA Fernale Alcohotics (Pre-Assessrnent QEEG Rscordings only) 

10-Pre 4.0 2.1 3.3 1.1 2.5 1.0 1.6 0.5 1.5 0.5 1.5 0.4 

1 1-Pre 4.0 1.4 3.0 1 .O 2.3 0.7 2.1 0.6 1.9 0.7 1.8 0.7 

Delta~0.5-3.9 Hz, Thetes4-7.9Hz, Alpha=8-11 SHz, Bstat = 12-1 5.9Hz, Buta2 - 1 6 1  9.9 Hz, 

Bats3 = 20-23.9Hz. Total FI Z432Hz, M = Msan, Sb =Standard Deviaüon. AI1 vufuas are in micro volts 



Site 02: Eves b e n  Pre and Post-Assessrnent QEEG Averaaes, N = 1 1 

Case - Delta1 Thste Abha Bstel Bote2 - Bote3 - tota l  

M SD M SD M SD M SD M SD M SD M SD 

Neurofeedback Male Afcoholics (Pre and Post-Assessrnent QEEG Recordings) 

1 -Pro 9.2 3.8 5.5 1.5 4.3 2.1 3.4 2.2 2.8 1.1 2.7 0.9 

1-Post 2.5 0.7 1.8 0.8 3.1 2.8 1.5 0.5 1.5 0.5 1.5 0.5 

2- Pre 4.5 1.7 3.0 1.0 3.2 1.1 3.2 1.1 2.7 1 .O 2.9 1.0 

2-Post 3.2 1 .l 4.0 0.8 2.8 0.5 2.6 0.6 2.0 0.4 1.6 0.3 

3-Pro 5.6 1.8 4.4 1.4 8.54.1 4.5 1.7 4.3 1.9 3.7 1.4 

3-Post 3.6 1.1 3.0 0.9 4.8 3.0 2.7 0.8 2.5 0.7 2.1 0.7 

Neurofeedbeck Mala Alcoholics Droo~ed (PraAssassment QEEG Recordings ody) 

4-Pie 3.2 1.2 3.0 1.0 3.2 1.3 3.3 1.4 3.2 1.2 3.6 1.6 

5Pre 7.4 3.9 3.5 0.8 3.3 1.1 2.4 0.7 1.6 0.5 1.3 0.4 

AA Male Alcoholics (Pre and Post-Assessrnent QEEG Recordings) 

bPre 3.5 1.3 2.4 0.7 2.6 1 .O 2.6 0.9 2.3 0.7 2.6 0.7 

bPost 3.9 1.3 2.8 1.1 2.4 0.9 2.1 0.7 1.9 0.7 1.8 0.7 

AA Male Alcoholics (Pre-Assessment QEEG Recordings Onlyl 

7-Pre 3.2 1.0 2.8 0.8 3.1 1.0 2.5 0.7 2.6 0.7 2.7 0.9 

AA Female Alcoholics (Prs and Post-Assessrnent OEEG Recofdingsl 

$-Pie 3.6 1.9 2.8 0.9 2.0 0.7 1.5 0.4 1.6 0.5 1.8 0.5 

&PO* 5.4 1.9 4.5 1.5 3.3 1.2 2.1 0.7 2.2 0.6 2.4 0.7 

%Pte 4.7 1.7 2.9 0.8 4.1 1.7 2.2 0.6 2.0 0.7 2.2 0.6 

AA  Femele Alcoholics (Pro-Aesessrnsnt QEEG Recordings only) 

10-Pre 5.3 2.5 3.2 1.1 2.3 1.0 1.4 0.5 1.2 0.4 1.2 0.4 

Il-Pre 4.31.5 3.1 1.1 2.6 0.8 2.3 0.7 2.0 0.7 1.7 0.6 

Delta ~0.5-3.9 Hz, Theta ~4-7.9Hz, Alpha t8-11.9H2, etal r 1 2-1 5.9Hz, Bote2 = 1 ô-1 9.9 Hz, 

&ta3 = 20-23.9Hz, Total = 24$-32Hz, Mo Mean, SO -Standard Deviation. AI1 values are in micro volts. 



Site 01 : Eves Ooen he and Post-Assessrnent Averaeed OEEG Magnitudes. N= 1 1 

Pre Pre Post Pre Post Pre Post 
ALL Male Male Male Male Female Fernale 
(n=11) NT NT AA AA AA AA 

(n=3) (n=3) (n=l) (n= 1) (n=2) (n=2) 

[B Delta . Theta O Alpha O Betal Beta2 O Beta3 Total 1 

Deltas0.5-3.9 Hz. Thsts =4-7.SHz. Alpha=8-11.9Hzl Batal = 12-15.9Hz. Beta2= 1619.9 Hz. 

&ta3 =20-23.g~z, ~ o t d  r24-32Hz1 M =Mean, SD =Standard Dsn'stion. Magnitude values are in microvolts. 



Site 02:  Eves Open Re and Post-Assessrnent ~ver;tged OEEG ~ a y i n i d e s ,  N= 11 

Pre P re Post Pre 
ALL Male Male Male 
(n=1 1) NT NT AA 

(n=3) (n=3) (n=r) 

Post Pre Post 
Male Female Female 
AA AA AA 

(n=i) (n=2) (n=2) 

[El Delta . fheta O Alpha D Betal . Beta2 O Beta3 .Total 1 

Delta -0.5-3.9 Hz, Theta -4-7.9Hz. Alpha =8-l1.9Hz, Bstsl = 12-1 S.SHz, Bsta2 = 1 6 1  9.9 HZ, 

Beta3 = 2&23.9Hz, Total = 2932H2, M = Maan, SD =Standard Deviation. Msgnituds vduss are in microvolts- 



Site F3: Readina Silentlv Pre and Post-Assessrnent QEEG Averanes, N = 1 1 

Case - Delta1 - Theta Abha - Betsl - Beta2 - Beta3 - Total 

M SD M SD M SD M SD M SD M SO M SD 
- -  - - . 

Neurofeedback Male Alcoholics (Pro and Post-Assessrnent QEEG Recordings) 

1 -Pro 9.7 4.3 5.7 2.1 4.6 2.1 3.1 1.5 2.5 1.9 2.3 1.7 31.6 11.4 

1Post 3.0 1.3 2.5 0.8 1.7 0.B 1.3 0.4 1.3 0.3 1.5 0.5 18.1 2.7 

2-Pre 5.8 2.0 4.9 1.5 3.0 1.1 2.9 1.3 2.6 0.8 2.3 0.7 25.2 4.1 

2-POS~ 4.1 1.5 4.5 1.4 2.7 0.8 1.8 0.9 1.9 0.8 1.8 0.8 19.9 3.9 

3-Pro 6.1 1.9 4.9 1.5 3.1 0.9 2.9 0.9 3.5 0.9 3.5 1.0 40.2 5.0 

3-POS~ 5.5 1.7 5.6 1.7 3.8 1.6 2.7 1.2 2.6 0.8 2.5 0.8 27.0 4.3 

Neurofsedback Male Alcoholics Dropvad (Pro-Assessrnent QEEG Recordings only) 

4-Pre 4.7 1.4 3.6 1 .O 2.3 0.6 2.2 0.8 

5-Pte 7.6 6.4 4.6 3.7 3.0 1.5 2.3 1.1 

AA Male Alcoholics (Pre and Post-Assessrnent QEEG Recordings) 

6-Pre 5.0 1.9 3.9 1.0 3.1 1.4 2.8 1.1 

BPost 5.7 3.2 4.0 1.6 2.9 1.3 2.4 0.7 

AA Mala Alcoholics (Pre-Assessrnent QEEG Recordings Only) 

7-Pro 6.5 1.6 5.0 1.9 5.8 2.8 2.9 1.2 

AA Fernale Alcoholics (Pre and Post-Assessrnent QEEG Recordings) 

8-Pre 6.3 2.3 5.21.7 3.61.1 2.2 0.7 

8-POS~ 7.6 2.6 7.3 2.3 4.5 1.4 2.7 1 .O 

9-Pre 7.6 2.9 5.6 1.7 4.0 1.2 2.4 0.6 

9-PoSt 10.8 5.3 6.3 2.0 4.2 1.4 2.4 0.7 

AA Fernele Alcoholics (Pro-Asasssment QEEG Recordings only) 

IO-Pte 6.4 3.1 4.7 1.6 2.8 1.0 2.0 0.7 

I l-Pte 5.3 1.8 3.9 1.2 3.5 1.2 2.9 1 .O 
- . - - - - - - - . - - - - - - - . 

Delta=0.5-3.9 Hz, Thetas4-7.9Hr, Alpham8-11.9Hz, Bstsl = 12-1 5.9H2, BstaZ = 16-1 9.9 Hz, 

&te3 ~20-23.9Hz, Total =2&32Hz, M =Maan, SD =Standard Deviation. All values are in micro volts. 



Site F4: Readinci Silentlv Pre and Post-Assessrnent QEEG Averaoes, N = 1 1 

- - - - - - - - 

Case - Oeita 1 Theta Alpha Beta 1 - Beta2 - Bara3 Total - 
M SD M SD M SD M SD M SO M SD M SD 

- - 

Neurofeedbeck Male Alcoholics (Pro and Post-Assesment QEEG Recordings) 

Neurofeedback Male Alcoholics D r o ~ ~ e â  (PraAssessment QEEG Recordings only) 

4Pre 4.6 1.9 3.9 1.2 2.2 0.6 2.0 0.6 

5-Pre 7.4 2.4 4.6 1.5 3.4 1.3 2.4 1.0 

AA Male Alcohoiics (Pte und Post-Assessrnant QEEG Recordings) 

6-Pie 4.9 1.8 4.0 1.4 3.1 1.0 2.8 0.9 

&Poe 6.0 3.4 4.0 1.5 2.8 1.3 2.4 0.8 

AA Male Alcoholics (Pre-Assessrnent QEEC Recordings Only) 

7-Pre 6.6 2.2 4.9 1.6 5.5 2.5 2.9 1.0 

AA Femele Alcoholics (Pra and Post-Assessment QEEG Recordings) 

8-Pre 6.8 2.9 4.7 1.7 3.2 1.0 2.0 0.7 

8-Post 8.0 2.5 7.9 2.8 5.1 1.7 2.8 1.6 

9-Pre 8.1 2.9 6.0 1.8 4.6 1.3 2.6 0.7 

9-Post 11.6 6.8 6.0 2.3 3.8 1.3 2.2 0.7 

AA Fernate Alcoholics (Pro-Assessment ûEEG Racordings only) 

10-Pre 6.6 3.0 5.2 1.8 3.0 0.9 2.2 0.7 

I l -Pre 5.7 2.2 4.2 1.3 4.0 1.3 3.1 1.0 

Delte =OS-3.9 Hz, Theta =47.9Hz, Alpha =8-11,9Hz, Botal= 12-15.9Hz, Bets2= 16-13.9 Hz, 

6eta3 = 2û-23.9Hz, Total = 24-32Hz. M = Mean, SD =Standard Deviation. AH values are in micro volts. 



Site F3: Readine: Silentlv Pre and Post-Assessrnent Averaned OEEG Mamitudes. N= 11 

Pre Pre Post 
A U  Male Male 
(n=11) NT NT 

(n=3) (n=3) 

Pre Post Pm Post 
Male Male Fernale Fernale 
AA AA AA AA 

(n=l ) (n=l) (n=2) (n=2) 

1 El O&< i Theta O Alpha Ü Betal Beta2 EJ Beta3 ~ota l j  

Delta =OS-3.9 Hz, Thsta =4-7.9Ht, Alphad-1 1.9Hz, Bstal = 12-1 5.9H2, Bsta2 = 16-19.9 Hz, 

Beta3 = 20-23.9H2, Total = 24-32Hz, M = Mean, SD =Standard D a v i ~ o n .  Magnitude values are in Ncrovolts. 



Site F4: Readin~ - Silen tlv Pre and Post-Assessrnent Averaged OEEG Mami tudes. N = 1 1 

Pre Pre Post Pre Post Pre Post 
AL1 Male Male Male Male Female Female 
(n=11) NT NT AA AA AA AA 

(n=3) (n=3) (n=1) (n=l ) (n=2) (n=2) 

[El Delta Theta O Alpha 0 Betal . Beta2 E1 Beta3 .Total 1 

Oalta =OS-3.9 Hz, Theta =4-7.9Hz, Alpha =8-11.9Hz, Betcrl = 12-1 5.9H2, %ta2 - 18-1 9.9 Hz, 

Batci3 = 20-23.9Hz, Total u 24-32Hz, M = Msan, SD =Standard Devistion. Magnitude values are in microvolts. 



Case - Delta1 - Thsta Abha pets 1 pets3 - Total Bots2 

M SD M SD M SD M SD M SD M SD M SD 

Neurofeedback Mals Alcoholics (Pro and Post-Asseesment QEEG Recordings) 

Neurofeedback Male Alcoholics Dromed (PrsAssessment QEEG Recordings only) 

e ~ t e  4.6 1.3 3.2 0.9 2.4 0.7 2.3 0.7 

S-Pte 12.3 6.0 4.9 2.9 3.1 1.3 2.4 1.0 

AA Male Alcoholics (Pre and Post-Assessrnent QEEG Recordings) 

&Pie 4.9 2.0 3.5 1.2 3.0 1.4 2.8 1.2 

6-Post 5.02.0 3.61.1 2.8 1.4 2.4 0.8 

AA Mele Alcoholics (Pte-Assessrnent QEEG Rscordings Only) 

7-Pte 7.0 1.7 4.6 1.5 8.4 4.1 3.7 1.3 

AA Female Alcoholics (Pre and Post-Assassrnent OEEG Recordings) 

&Pte 5.1 2.4 3.9 1.3 3.2 0.8 2.4 0.7 

8-Post 7.62.7 6.21.7 4.11.3 2.60.9 

9-Pro 6.8 2.5 5.2 1.8 4.1 1.4 2.3 0.7 

9-Post 10.85.4 5.41.7 3.81.5 2.10.6 

AA Female AlcohoIics (Pro-Asssssment QEEG Recordings only) 

10-Pre 6.1 2.8 4.1 1.4 2.7 1.1 1.9 0.6 

I l -Pre  5.6 1.6 4.3 1.3 4.3 1.5 3.2 1.2 
- -  

Delta =OS-3.9 Hz, Theta 4-7.9H2, Alpha =8-11 .~HZ, Betal = 12-1 5.9Hz. Bot& = 16.1 9.9 Hz, 

&ta3 ~20-23.9Hz, Total = 2+32Hz, M =Maan, SD =Standard Deviation. All values are in micro volts. 



Case - Delta 1 Theta - Alpha Beta 1 - Beta2 - 8eta3 - Total - 
M SD M SD M SD M SD M SD M SD M SD 

Neutofeedback Male Alcoholics (Pm and Post-Assesment QEEG Recordings) 

1 -Pr8 9.3 3.8 5.6 1.8 4.6 2.5 3.0 1.5 2.6 1.7 2.4 1.5 

1-Post 3.0 1.3 2.3 0.7 2.1 1.0 1.5 0.4 1.4 0.4 1.3 0.4 

2-Pre 6.5 2.4 4.9 1.7 3.4 1.4 3.4 1.4 2.8 1.0 2.6 0.8 

2-Post 4.1 1.6 3.8 1.4 2.3 0.9 2.1 1.0 1.8 0.7 1.7 0.6 

3-Pre 5.3 1.7 4.5 1.6 3.5 1.1 3.2 0.8 3.6 1.2 3.4 1.2 

3-Pest 4.8 1.4 4.0 1.2 3.9 1.5 2.5 0.7 2.3 0.7 2.0 0.6 

Neutofeedbeck Male Alcoholics Dromed [PrsAssessment QEEG Recordings only) 

+Pre 4.4 1.4 3.1 1.0 2.3 0.7 2.7 0.8 3.5 1.6 3.3 1.3 

5-Pre 6.1 3.0 4.3 1 .8 3.3 1.5 2.4 1.1 1.8 0.7 1.7 0.8 

A A  Male Alcoholics (Pro and Post-Assessrnent QEEG Recordings) 

6Pre 4.5 1.3 3.6 1.1 2.9 1.2 2.7 1.1 2.1 0.7 1.7 0.5 

&Pro 5.2 2.1 3.7 1.1 2.8 1.4 2.5 0.8 1.9 0.7 1.7 0.5 

AA Male Alcoholics (PraAssessment QEEG Rscordings Only) 

7-Pre 5.2 1.8 4.3 1.5 7.0 3.3 3.8 1.3 3.0 1.2 3.8 1.4 

AA Fernale Alcoholics (Pro and Post-Assessrnent QEEG Recordings) 

8-Pte 4.9 2.0 3.4 1.2 2.6 0.8 1.8 0.6 1.9 0.5 2.2 0.7 

8-POS~ 8.4 2.9 7.4 2.3 4.8 1.6 2.9 1.2 3.3 1.2 3.2 0.9 

9-Pre 7.6 2.6 6.0 1.9 4.8 1.6 2.8 0.9 2.6 1 .O 2.3 0.9 

9-Post 8.8 3.2 5.9 1.7 4.5 1.7 2.5 0.8 2.3 0.8 2.1 0.7 

AA Fernale Alcoholics (Pte-Assessment QEEG Recordings onlyl 

10-Pre 6.3 2.9 4.1 1.4 2.6 0.9 1.9 0.6 1.8 0.6 1.7 0.6 

1 1 -Pro 6.2 2.2 4.8 1.6 5.2 1.8 3.7 1.6 3.7 1.1 2.5 0.7 
- - - - -- - - - - - - - - - - 

Delte 4 - 5 - 3 3  Hz, Theta =4-7.9Hz, Alpha =8-11.9Hz, Batet = 12-1 5.9Hz. Bots2 = 161 9.9 Hz, 

b t a 3  = 20-23.9H2, Total =24-32Hz, M =Mean, SD =Standard Dsviution. Ail values ers i n  micro volts. 



Site C3: Reading Silentlv Pre and Post-Assessrnent Averaged OEEG Magnitudes. N= 1 1 

Pre P re Post Pre Post Pre Post 
A U  Male Male Male Male fernale Female 
(nt1 1) NT NT AA AA AA AA 

( ~ 3 )  (f1'3) (n=1) (n=l) (n=2) (n=2) 

-- - - - -- - - - - - 

Delta 50.5-3.9 Hz, Theta =4-7.9Hr, Alpha=8-11.9Hz. Batal = 12-1 5.9Hz, BetsZt 1619.9 Hz, 

Bsta3 = 20-23.9Hz, Total = 2+32Hz, M = Mean, SD =Standard Dsviaûon. Magnitude values ara in microvolts. 



Pre Pre Post Pre Post Pre Post 
ALL Male Male Male Male Fernale Female 
@=I l )  NT NT AA AA AA AA 

(n=3) (n=3) (n=1) (n=l) (n=2) (n=2) 

1 C3 Delta Theta O Alpha O Betal W Beta2 Beta3 . Total 1 

Delta = O S  3.9 Hz, Theta =4-7.9Hz, Alpha ~8-11.9Hz, Betal = 12-1 5.9Hz. Bsta2= 16-1 9.9 Hz. 

&ta3 =20-23.9Hz. Total = 2432H2, M =Mean, SD =Standard Devimion. Magnitude vatues are in microvolts. 
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Site P3: Readina Silentlv Pre and Post-Assessrnent QEEG Averaaes, N = 1 1 

Case - Delta 1 - Theta Aloha - Batel - Beta2 - Beta3 - Total 

M SD M SD M SD M SD M SD M SD M SD 

Neurofeedback Mals Alcoholics (Pro and Post-Assessrnent QEEG Recordings) 

1 -Pro 9.3 3.7 5.8 2.1 4.7 2.2 3.3 1.4 2.6 1.7 2.4 1.5 32.2 9.3 

1-Post 3.0 1.1 2.0 0.5 1.6 0.5 1.2 0.3 1.2 0.3 1.1 0.3 15.3 2.1 

2-Pre 5.0 1.8 3.7 1.2 2.5 0.9 2.5 1.0 2.1 0.7 2.1 0.6 21.5 3.5 

2-Post 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

3-Pre 5.4 1.7 4.1 1.5 4.5 1.6 3.2 0.9 3.5 1.1 3.0 1.2 38.7 5.7 

3-Post 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Neurofeedbeck Male Alcoholics D iop~ed (Pro-Assessment QEEG Recordings only) 

4-Pre 4.3 1.4 3.1 0.9 2.3 0.9 2.1 0.6 2.0 0.6 2.1 0.5 24.6 3.4 

5Pre 5.7 2.2 4.7 1.6 3.5 1.3 2.8 1.1 1.9 0.7 1.8 1 .O 23.6 6.9 

AA Male Alcoholics (Pro and Post-Assessment QEEG Recordings) 

6Pre 4.21.5 3.20.9 3.71.4  2.81.0 2.20.6 1.8 0.6 20.5 3.2 

6-Post 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

AA Male Alcoholice (Pro-Assessrnent QEEG Recordings Only) 

7-Pre 5.3 1.5 4.8 1.4 9.2 4.3 4.2 1.6 2.8 0.8 3.6 1.4 35.3 7.4 

AA Fernale Alcoholics (Pre and Post-Asseosment QEEG Recordings) 

8-Pre 3.6 2.7 2.3 1.5 1.7 0.9 1.4 0.5 1.6 0.5 1.8 0.6 16.4 5.5 

8-POS~ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

9-Pre 6.4 2.7 3.9 1.2 2.9 1.0 1.7 0.5 1.7 0.5 1.5 0.5 20.3 4.3 

9-Post 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

AA Female Alcoholics (Pro-Assessment QEEG Recordings onlyi 

IO-Pie 5.0 2.1 3.71.2 2.91.3 2.10.8 2.10.8 2.1 0.8 22.0 4.9 

1 1-Pre 5.8 1.9 4.4 1.4 4.6 1.6 3.3 1.1 3.0 0.8 2.4 0.7 27.6 3.7 

Delta =OS-3.9 Hz, Theta =4-7.9Hz, Alpha -8-1 1.9H2, Botal = 12-1 5.9Hz, &ta2 = 1619.9 Hz, 

&ta3 =20-23.9Ht, Total =24-32Hz, M =Mean, SD =Standard Deviatkm. Ail values are in micro volts. 



Site P4: Readina Silentlv Pre and Post-Assessrnent QEEG Averanes. N = 1 1 

Neurofeedback Male Alcoholics (Pre and Post-Assassrnent QEEG Recordings) 

1 -Pie 9.0 3.6 5.6 2.0 4.5 2.3 3.2 1.5 2.7 1.6 2.41.5 31.5 9.4 

1-Pest 3.2 1.2 2.1 0.6 2.0 0.9 1.5 0.4 1.4 0.4 1.3 0.4 18.3 2.4 

2-Pte 5.8 2.1 4.6 1-5 3.1 1.1 3.0 1.3 2.5 0.8 2.4 0.8 25.1 4.6 

2-Pest 3.9 1.7 3.4 1.2 2.2 0.8 2.0 0.9 1.6 0.6 1.4 0.4 17.0 3.3 

3-Pte 5.4 1.7 4.1 1.5 4.5 1 .B 3.2 0.9 3.5 1.1 3.0 1.2 38.7 5.7 

3-Pest 4.0 1,3 3.0 0.8 3.6 1.6 2.2 0.6 1.9 0.6 1.7 0.4 19.3 2.6 

Neurofeedback Male Alcoholics Droomd (PraAsaessrnent QEEG Recordinqs only) 

4-Pre 4.0 1.4 2.9 1.0 2.2 0.8 2.0 0.6 2.2 0.7 2.3 0.7 24.8 3.4 

5-Pre 5.9 2.4 4.2 1.5 3.2 1.3 2.5 1 .O 1.9 0.8 1.9 0.9 23.1 6.3 

AA Male Alcoholics (Pte and Post-Assessrnent QEEG Recordings) 

&Pro 3.9 1.2 3.2 0.8 2.9 1.1 2.5 0.9 2.2 0.7 1.8 0.5 19.9 2.9 

&Post 4.3 1.7 3.1 1.0 2.8 1.4 2.6 0.9 2.1 0.7 2.0 0.6 20.8 3.9 

AA Mala Alcoholics (Pte-Assessrnent QEEG Recordings Only) 

7-Pre 4.7 1.7 4.9 1.5 7.7 4.0 3.6 1.1 2.6 0.8 2.9 1.1 31.9 6.5 

AA Fernele Alcoholics (Pm and Post-Assessrnent QEEG Recordings) 

8-Pre 3.8 1.5 2.60.9 2.3 0.7 1.8 0.6 2.0 0.5 2.1 0.6 18.7 2.7 

8-Post 8.4 2.7 6.1 1.9 4.8 1.6 2.9 0.8 3.1 1.3 3.4 0.9 33.3 5.1 

9-Pre 6.7 2.5 5.3 1.6 4.3 1.7 2.9 1 .O 2.5 0.8 2.3 0.7 27.9 5.3 

9-Post 8.4 3.0 5.6 1.7 4.8 2.3 2.7 0.8 2.4 0.8 2.0 0.8 28.9 4.8 

AA Famsle Alcoholics (Pro-Assessrnent QEEG Recordings only) 

10-Prs 4.2 1.9 2.9 1.6 2.0 1.0 1.5 0.6 1.4 0.6 1.3 0.4 15.8 4.4 

1 1-Pro 6.3 2.2 5.2 1.9 5.0 1.8 3.5 1.0 3.4 0.9 2.5 0.7 29.8 4.1 

Delta~0.5-3.9 Hz, Thets =4-7.9Hz. Alphan8-11.9Hr. Bstal c 12-15.9Hz. Beta2= 16-19.9 Hz, 

Bots3 = 20-23.SHz. Total =24-32Hz. M = Mean, SD =Standard Deviation. All values are in micro vohs. 
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Site P3: Reading Silentl - y Pre and Pest-Assessrnent Averaged - OEEG Mamihides. N = 1 1 

Pre Pm Post Pre Post Pre Post 
ALL Male Mate Male Male Female Female 
(n=l 1) NT NT AA AA AA AA 

(n=3) (n=3) (n=l) (n=i ) (n=2) (n=2) 

1 Delta . Theta O Alpha O Betal . Beta2 f3 Beta3 .Total 

Delta t0.53.9 Hz, Theta =4-7.9Hz. Alpha r8-11.9Hz, 8etal = 12-1 5.9i-k. Bots2 = 1 6 1  9.9 Hz, 

Beta3 = 20-23.9Hz. Total - 2432Hz. M = Mean, SD -Standard DevMon. Magnitude values are in microvolts. 



Pre Pre Post Pre Post Pre Post 
ALL Male Male Male Male Fernale F emale 
(n=11) NT NT AA AA AA AA 

(n=3) (n=3) (n=l) (n=1) (n=2) (n=2) 

1 El ~ e n a  . Theta U Abha O Belal . Beta2 B Bela3 . Total 1 

Delte=O.S-3.9 Hz, Theta =4-7.9Hz, Alpha ==a-1 1.9Hz, Betal = 12-1 5.9Hz. Bets2= 16-1 9.9 Hz, 

Bsta3 = ZO-23.9H2, Total = 24-32Hz, M = Msan, SD =Standard Dsvietion. Magnitude vdues are in microvolts. 



Case Delta1 Thath Abha &ta3 - Total Betal - b t a 2  

M SD M SD M SD M SD M SO M SD M SD 

- - - - - . - - - 

Neurofasdbsck Male Alcoholics (Pro and Post-Assessrnent QEEG Rocodings) 

Neurofesdback Male Alcoholics o r o ~ p s d  (Pie-Assessrnent QEEG Recoidings only) 

4-Pre 3.7 1.1 3.1 0.8 2.8 0.9 3.3 1 .O 

5-Pre 5.2 2.3 3.8 1.4 2.6 1.2 2.1 1.1 

AA Male Alcoholics (Pro and Post-Assessrnent QEEG Recordings) 

6 P r e  3.1 1.2 2.30.8 2.5 1.1 2.4 0.9 

&Post 2.8 1.0 2.4 0.7 2.7 1.3 3.2 1.0 

AA Mals Alcoholics (Pro-Assessrnent QEEG Recordings Only) 

7-Pre 4.2 1.3 4.0 1.1 6.3 2.9 3.9 1.3 

AA Fernale Alcoholics (Pte and Post-Assessrnant QEEG Recordings) 

8-Prs 3.6 2.7 2.3 1.5 1.7 0.9 1.4 0.5 

8-Post 7.2 2.3 4.3 1.3 3.2 0.8 2.3 0.8 

9-Pte 4.5 1.6 2.9 1 .O 2.5 0.8 1.7 0.6 

9-Post 13.76.1 5.01.7 2.91.1 1.7 0.5 

AA Fernala Alcoholics (Pie-Assessrnent QEEG Recotdings only) 

10-Pre 3.3 1.6 2.4 0.7 1.9 0.7 1.4 0.5 

1 1-Pte 4.0 1.3 3.2 1.0 3.5 1.2 2.7 0.9 
- - - - 

Delta r0.13.9 Hz, T hsta -4-7.9H2, Alpha r8-11.9Hr, Betal = 12-1 5.9Hz. Beta2 - 16-1 9.9 Hz, 

Beta3 520-23.9Hr, Total = 24-32Hz, M ==Mean, SD ostandard Deviation. All values are i n  micro volts. 
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Site T6: Readina Silentlv Pre and Post-Assessment QEEG Averacies. N = 1 1 

-. -. - - - - - - - pp - - - - 

Neurofeedback Male Akoholics (Pro and Post-Assessrnent QEEG Recordings) 

1 -Pm 8.6 3.6 5.3 2.0 4.3 2.2 3.2 1.5 2.8 1.7 2.4 1.5 30.7 9.3 

1-Pest 2.7 0.9 1.9 0.6 2.3 0.8 2.3 0.8 2.4 0.7 2.2 0.6 25.3 3.7 

2-Pre 5.7 1.0 4 . 3 0 . 9  3.3 0.5 3.4 0.8 3.2 0.7 3.2 0.8 28.9 5.1 

2-Post 2.9 1.0 2.6 0.9 1.6 0.5 1.8 0.7 1.8 0.7 1.8 0.8 15.8 3.3 

3-Pre 5.0 1.5 4.0 1.2 4.4 1.5 3 . 6 1 . 0  3.8 1.1 3.3 1.2 40.5 1.0 

3-Post 3.9 1.2 3.3 1 .O 4.4 2.1 2.6 0.7 2.2 0-6 2.0 0.5 21.5 3.8 

Neurofeedback Male Alcoholics Qrotmed (Pro-Assessment QEEG Recordings only) 

4Pre 3.2 1.1 2.8 0.9 2.8 0.9 2.6 0.8 

I P r e  5.3 2.5 3.4 1.1 2.8 1.3 2.2 0.9 

AA Male Alcoholics IPre and Post-Assessrnent QEEG Recordings) 

6-Pre 2.5 0.7 2.2 0.6 2.6 1.1 2.2 0.6 

bPost 3.6 1.4 2.3 0.9 2.6 1.2 2.6 0.8 

AA Male Alcoholics (Pro-Assessment QEEG Recordings Only) 

7-Pre 3 . 5 1 . 2  4 . 0 1 . 1  4.9 2.2 2.8 1.0 

AA Female Alcoholics (Pre end Post-Assessrnent QEEG Recordings) 

8-Pre 3.8 1.5 2.6 0.9 2.3 0.7 1.8 0.6 

8-Post 7.3 2.4 4.6 1.5 3.7 1.2 2.7 0.8 

9-Pte 6.3 4.2 4.4 1.6 3.5 1.3 2.5 0.8 

9-Post 8.5 3.4 4.5 1.6 3.5 1.3 2.2 0.7 

AA Female Alcoholics (Pro-Assessrnent QEEG Recodings only) 

IO-Pre 3.3 1.6 2.4 0.7 1.9 0.7 1.4 0.5 

1 1-Pro 4.5 1.7 3.8 1.3 4.2 1.6 2.9 1.0 

Delta =OS-3.9 Hz, Theta =4-7.9Hz, Alpha =8-11 .9Hz, Betal = 12-1 5.9Hz, Bots2 = 1 6 1  9.9 Hz, 

Bote3 =20-23.9Hz, Total=2+32Hz, M=Msan. SD =Standard Deviation. All values are in micro volts. 



Site T5: Readin~ Silentlv Pre and Post-Assessrnent Average OEEG Mapitudes. N= 11 

Pre Post 
Female Female 

AA 
(~t"2) ( ~ 2 )  

Doits =OS-3.9 Hz, Theta =4-7.9Hz, Alpha =8-11.9Hz, Betal = 12-t 5.9H2, &ta2 = 1 6 1  9.9 Hz. 

Bote3 = 20-23.9Hz, Total = 2432Ht. M =Mean, SD =Standard Devimion. Magnitude values are in miciovolts. 
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Site T6: Reading - Silently Pre a d  Post-Assessrnent Averaeed OEEG Magnitudes. N = 1 1 

Pre Pre Post Pm Post Pm Post 
ALL Male Male Male Male Female Female 
(n=11) NT NT AA AA AA AA 

(n=3) (n=3) (n=1) (n=1) (n=2) (n=2) 

kl Deita . meta O Alpha O Betal . Beta2 O Beta3 m Total 1 

Oelte =OS-3.9 Hz. Theta =4-7.9Hz. Alpha ~8-11.9Hz. Bstel = 12-1 5.9Hz. Beta2 = 16-1 9.9 Hz. 

Beta3 = 20-23.9Hz. Total = 2432Hr.  M = Mean, SD =Standard Dsviation. Magnitude values are in microvolts. 



Csss - Delta 1 - Theta Alpha - Bote1 - Bsta2 - Beta3 - Total 

M SD M SD M SD M SD M SD M SD M SD 

Nsurofeedback Mals Alcoholics (Pre and Post-Assessrnent QEEG Recordings) 

1 -Pro 9.6 4.1 6.1 2.1 4.7 2.4 3.4 1.4 2.9 1.8 2.7 1.5 34.3 9.6 

1-Post 3.1 1.1 2.0 0.6 1.9 0.6 1.6 0.4 1.7 0.5 1.6 0.8 20.3 2.7 

2-Pre 4.6 1.7 3.5 1.1 2.4 0.8 2.1 0.8 2.0 0.6 1.9 0.6 20.0 3.4 

2-Post 3.4 1.2 4.3 1 .O 2.9 0.7 2.7 0.7 2.1 0.5 1.8 0.6 19.8 3.1 

3-Pre 4.9 1.5 4 .31 .4  4 .21 .2  4 .31 .3  4 .11 .5  3.7 1.2 45.1 5.7 

3-Post 3.4 1.3 2.8 0.7 2.7 0.9 1.8 0.6 1.5 0.4 1.4 0.4 16.0 2.8 

Neurofeedback Male Alcoholics Drooped (PraAssessment QEEG Recordings only) 

4Pre 3.4 1.0 4.0 1.2 3.0 1 .O 2.6 0.9 2.3 0.8 2.4 0.6 27.5 4.3 

5-Pro 5.3 2.3 5.1 1.5 3.6 1.3 2.8 1.1 2.0 0.8 1.9 1.1 24.1 7.1 

AA Male Alcoholics (Pre and Post-Assassrnent QEEG Recordings) 

&Pm 3.0 1.2 3.2 0.9 3.8 1.2 3.1 1.1 3.4 1.1 3.4 1.0 27.1 4.0 

6-Post 3.4 1.1 2.8 0.9 3.6 1.3 3.7 1.3 3.1 1.0 3.8 1.2 27.8 3.5 

AA Male AIcoholics (Pre-Assessrnent QEEG Recordings Only) 

7-Pre 4.5 1.3 7.3 1.7 6.9 2.3 4.5 1.5 3.4 0.9 3.9 1.5 37.5 4.8 

AA Fernele Alcoholics (Pro end Post-Assessrnent QEEG Recordings) 

8-Pre 4.1 1.7 3.3 1.1 3.0 0.8 2.4 0.8 2.8 0.8 3.1 0.9 25.6 3.6 

8-Post 7-1 2.4 4 . 8 1 . 4  3.9 1.1 2.6 0.8 3.1 0.9 3.2 1.0 31.4 4.3 

9-Pre 5.4 1.9 3.3 1.1 2.5 0.8 1.6 0.5 1.5 0.5 1.3 0.5 17.8 3.5 

9-Post 8.2 3.1 4.6 1.3 3.9 1.6 2.5 0.8 2.0 0.7 1.7 0.5 25.7 4.2 

AA Femsle AIcoholics (Pm-Assesment QEEG Recordings only) 

10-Pro 5 .12 .4  3 . 4 1 . 2  2 . 6 t . 1  1.9 0.7 2.0 0.7 2.0 0.7 20.7 5.1 

Il-Prs 4.7 1.5 3.7 1.2 5.2 1.5 3.7 1.2 5.1 1.7 5.6 1.6 39.8 6.1 

Delta 00.5-3.9 Hz, Theta =4-7.9Hz, Alpha =8-11.9Hr, Bstsl - 12-1 5.9Hz, &ta2 = 1 8 1  9.9 Hz, 

Bote3 =20-23.9Hz, Total =2432Hz, M =Mean, SD =Standard Osvitnion. All vslues ore in micro volts. 



Site 02: Readincl Silentfv Pre and Post-Assessrnent QEEG Averaaes. N = 1 1 

Case - Delta1 Theta Aloha - Beta 1 Bats2 - Bets3 - Total - 
M SD M SD M SD M SD M SD M SD M SD 

Neurofeedback Male Alcoholics (Pis a d  Post-Asseasment QEEG Recordings) 

1 -Pre 8.9 3.7 5.8 2.0 4.8 2.3 3.5 1.4 3.4 1.6 3.5 1.6 36.2 8.7 

1-Post 2.7 1 .O 1.9 0.6 1.9 0.5 1.9 0.6 2.2 0.6 2.0 0.6 23.1 2.9 

2-Pre 4.9 1.8 3.7 1.2 2.4 0.8 2.2 0.9 2.1 0.6 2.1 0.7 20.9 3.9 

2-Post 3.2 1.3 3.5 1.0 2.1 0.6 1.9 0.6 1.6 0.4 1.4 0.5 15.9 2.7 

3-Pre 4.8 1.5 3.9 1.4 4.1 1.5 3.9 1.2 4.0 1.6 3.6 1.3 42.0 6.6 

3-Post 3.4 1.1 3.4 1.0 3.8 1.7 2.6 0.6 2.1 0.6 1.8 0.4 20.0 3.2 

Neurofeedback Male Alcoholics O rov~ed  (Pro-Assessrnent QEEG Recordings only) 

4Prs 2.9 0.9 3.5 1.0 3.1 1.1 2.8 0.8 2.9 0.8 2.9 0.8 29.8 4.0 

5-Pte 6.3 2.5 4.7 1.3 3.8 1.3 2.9 1.1 2.4 0.9 2.5 0.9 27.1 6.0 

AA Male Alcoholics (Prs and Post-Assessrnent QEEG Recordings) 

&Pro 3.1 1.4 2.6 0.9 2.8 0.9 2.3 0.8 2.5 0.7 2.5 0.7 20.7 2.7 

bPost 3.6 1.4 2.6 0.9 2.9 1.1 2.9 0.9 2.5 0.8 2.8 0.9 22.8 3.4 

AA Male Alcohoks (Pm-Assasament QEEG Recordings OnIy) 

7-Pre 4.3 1.0 6.6 1.4 5.9 1.8 4.0 1.4 3.2 0.8 3.2 1.1 34.1 3.9 

AA Fernale Alcoholics (Pre and Post-Assassrnent QEEG Recordings) 

&Pr% 4.4 1.7 3.1 1.0 2.90.9 2.1 0.7 2.3 0.6 2.7 0.8 23.2 3.4 

8-Post 7.2 2.6 5.0 1.5 4.0 1.2 2.7 0.8 2.7 0.8 3.1 0.9 30.2 4.3 

9-Pre 5.7 2.1 4.1 1.5 4.2 1.6 3.2 1.1 3.0 0.9 2.9 0.8 29.0 5.1 

9-Post 7.7 2.8 4.5 1.4 4.6 1.9 2.9 0.9 2.6 0.9 2.5 0.8 29.3 4.2 

AA Fernele Alcoholics (PraAsssssment QEEG Recordings only) 

10-Pre 5.1 1.9 3.0 0.9 2.6 1.1 1.9 0.7 2.1 0.8 2.0 0.7 20.7 4.5 

I l -Pre 5.0 1.4 3.4 1.1 3.7 1 .O 2.7 1 .O 3.2 1.1 3.2 1.4 27.7 5.3 
- - - -  - -  - 

Delta -0.5-3.9 Hz, Theta = 4-7.9Hz. Alpha -8-1 1.9Hz. Bots1 = 1 2-1 5.9Hz, Bsta2 = 1 6-1 9.9 Hz, 

Beta3 =20-23.9t-i~. T o t d =  24-3SHz, M =Mean, SD =Standard Deviution. All values are in micro volts. 
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Site 01: Reading Silentlv Pre and Post-Assessrnent Averaeed OEEG Mamitudes. N= 1 f 

Pte Pre Post Pre Post Pre Post 
ALL Male Male Male Male Fernale Female 
@=.il) KT NT AA AA AA AA 

(n=3) (n=3) (n=l) (n=1) (n=2) ( ~ 2 )  

1 DeRa H Theta O Alpha O Betal I ~ e t a 2  Beta3 Total 1 

Delta =OS-3.9 Hz, Thsta =4-7.9Hz, Alpha =8-11.9Hz, Betal a 12-1 5.9Ht. Bots2 = 16-1 9.9 Hz, 

Beta3 = 20-23.9Hz. Total = 2432Hz. M =Mean, SO =Standard Deviation. Magnitude values are in microvolts. 



Site 02: Reading Silentlv Pre and Post-Assessrnent Averaeed OEEG Mapitudes. N = l 1 

Pre Pre 
ALL Male 
(n=l 1) NT 

(n=3) 

Post Pre Post Pre Post 
Male Male Male Female Female 
NT AA AA AA AA 

(n=3) (n=1) (n= 1 ) (n=2) (n=2) 

1 El Deita . Theta O Alpha Ci Betal Beta2 8 Beta3 .Total 1 

Ddta -0.5-3.9 Hz, Thsta =4-7.9Hz, Alpha a8-11.9Hz, Batal = 1 2-1 5.9H2, BstaZ = 1 6 1  9.9 Hz, 

&ta3 ~20-23.9Hz, Total =2432Hz, M =Mean, SD =Standard Deviation. Magnitude values are in mictovolts. 




