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ABSTRACT 

Early investigations of memory dysfunction in alcoholics 

have suggested that alcoholics who have been abstinent for a 

period of three to four weeks experience complete recovery of 

verbal memory functioning independent of drinking history and 

age. After a similar period of abstinence, older alcoholics 

with long drinking histories have generally demonstrated only 

partial recovery of nonverbal memory functioning while younger 

alcoholics, regardless of drinking history, have been reported 

to completely recover these nonverbal functions. 

In view of the neuropathological evidence of bilateral 

cerebral damage in alcoholics (which may be partially reversi-

ble) and the demonstration of behavioral continuities which 

continue with abstinence between alcoholics with and without 

Korsakoff's disease, the absence of a m.ore permanent verbal 

memory deficit, especially in alcoholics with long drinking 

histories, is surprising. Several investigators have sug-

gested that the finding of complete recovery of verbal 

memory has been primarily due to the insensitivity of the 

tests which have been used to assess these functions rather 

than to recovery per se. Recent investigators, using tests 

which were purported to be more sensitive to subtle verbal 

information processing disturbances, have found alcoholics 

to demonstrate verbal memory deficits even after three to 
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four weeks of abstinence. However, it is unclear as to how 

the tests used by these investigators were more sensitive to 

verbal memory deficit than v;ere those used in earlier studies 

Furthermore, continuing verbal memory deficits were demon-

strated on tests which have little clinical utility. 

The present study investigated the relationship between 

chronic alcohol abuse and verbal and figural memory. Specif-

ically, the pattern of memory deficit in alcoholics who had 

been abstinent for a period of four weeks was examined as a 

function of age and number of years of heavy drinking. Four 

groups of right-handed male Caucasian alcoholics were studied; 

(1) older longer-term; (2) older shorter-term; (3) younger 

longer-term; and (4) younger shorter-term. Comparison groups 

of older and younger nonalcoholics were also tested. Groups 

were matched on socioeconomic status. The Revised Wechsler 

Memory Scale (RWMS) was used to assess memory. The RWMS is 

a clinically useful memory battery which has been related to 

other indices of cerebral dysfunction and it provides mea-

sures of verbal and figural short- and long-term memory. 

After four weeks of abstinence, nonalcoholics were 

found to perform significantly better than longer- and 

shorter-term alcoholics on verbal short-term mem.ory and bet-

ter than longer-term alcoholics on verbal long-term and 

figural short-term memory. Younger individuals performed 

significantly better than older individuals on measures of 
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figural short- and long-term memory. There were no signif-

icant interactions between number of years of heavy drinking 

and age. Older and younger longer-term alcoholics and 

younger shorter-term alcoholics performed significantly bet-

ter on figural short-term memory than on verbal short-term 

memory. Younger groups, regardless of alcohol abuse status, 

performed significantly better on figural long-term memory 

than on verbal long-term memory. In terms of degree of 

impairment, each alcoholic group demonstrated moderate im-

pairment on verbal short-term memory. Older alcoholics, 

regardless of nu-mber of years of heavy drinking, were mod-

erately impaired on verbal long-term memory while younger 

alcoholics were mildly impaired on this measure. Figural 

memory measures were clearly sensitive to m.emory deficit 

only in older, longer-term alcoholics. Overall, verbal 

m.emory measures, especially measures of verbal short-term 

memory, were the most sensitive indicators of memory deficit 

in alcoholics with four weeks of abstinence. 
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CHAPTER I 

INTRODUCTION 

Alcohol abuse constitutes the third greatest health 

problem in the United States today (Noble, 1977) and it is 

generally recognized as America's number one drug problem 

(Gitlow, 1973). The definition of alcoholism varies and 

consequently the estimated number of alcoholics varies from 

six to twelve million. It is estimated that seven of ten 

Americans drink alcohol and approximately one of every ten 

drinkers becomes alcoholic. The total cost of alcohol abuse 

to society is unknown but industry alone loses approximately 

four billion dollors per year to alcohol-related factors. 

Thousands of lives are lost annually in alcohol-related 

traffic accidents (Trice & Roman, 1973). Therefore, there 

is an urgent need to expand and improve current efforts to-

ward preventing and treating alcohol-related problems. In 

order to maximize the effectiveness of these efforts, a 

base of scientifically validated facts needs to be estab-

lished (Noble, 1977). 

In the individual, alcohol abuse interferes with normal 

functioning in three general areas (Gitlow, 1973). The 

first, and most obvious, area is that of acute intoxifica-

tion, which includes disturbances of perception, motor func-

tion, and alterations of consciousness. The second area 

includes the effects associated with withdrawal from alcohol, 
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ranging from simple hangovers to delirium tremens, halluci-

nations, convulsions, and even death. The third area 

involves the long-term effects of alcohol abuse which are 

often associated with nutritional deficiencies, especially 

deficiencies of vitamins from the 3 group (Dryefus, 1974) . 

Numerous investigations have demonstrated that chronic 

alcohol abuse produces structural and functional changes in 

the central nervous system of man. Courville (1955) de-

scribed histological changes that were predominantly cortical, 

diffuse, symmetrical to the hemispheres, and most pronounced 

in the frontal and parietal lobes. Subsequent clinical 

studies utilizing pneumoencephalographic techniques have 

demonstrated cortical and periventricular atrophy _in vivo 

(e.g., Brewer & Perrett, 1971; Horvath, 1975) and these find-

ings have been confirmed by computerized transaxial tomog-

raphy (CT) investigations (Carlen, Wortzman, Holgate, 

Wilkinson, & Rankin, 1978; Epstein, Pisani, & Fawcett, 1977; 

Fox, Ramsey, Huckman, & Proske, 1976) . Other investigators 

have found an increase in intracellular lipofuscin (Siakotos 

& Armstrong, 1975) and diffuse cellular changes (Sun, Ordy, 

& Samorajski, 1975). 

Neuropsychological studies of chronic alcoholics have 

consistently found certain cognitive functions to be 

adversely affected although etiological factors remain 



obscure (Grant, Adams, & Reed, 1979). Some investigators 

have suggested that alcohol may be a specific neurotoxin 

(e.g., Freund, 1973) while others have hypothesized that 

alcohol directly or indirectly speeds brain aging (e.g., 

Courville, 1955; Fitzhugh, Fitzhugh, & Reitan, 1960, 1965) 

or that behaviors related to alcoholism (e.g., frequent head 

injuries or poor dietary habits resulting in thiamine defi-

ciency) are conducive to the development of brain damage 

(Goodwin & Hill, 1975). 

Although the present paper is specifically concerned 

with the effects of chronic alcohol abuse on memory, a gen-

eral overview of the nature and sequence of cognitive dys-

function in alcoholics is necessary so that the reader may 

understand how the present hypotheses were derived. 

Excluded are the findings regarding the Wernicke-Korsakoff 

Syndrome and similar organic disorders resulting from chronic 

alcohol abuse. While of theoretical interest, only about ten 

percent of all alcoholics manifest clinically identifiable 

organic brain syndromtes once their withdrawal syndrome sub-

sides (Parsons, 1977). 

Cognitive Deficits in Alcoholics 

Results from early studies of the relationship between 

chronic alcohol abuse and cognitive functioning indicate 

that alcoholics do not suffer from global intellectual im-

pairment. Investigators who have utilized the Wechsler 



Bellevue Scale (W-3 I) or the Wechsler Adult Intelligence 

Scale (WAIS) have found their respective alcoholic samples 

to perform within the average (Fitzhugh et al., 1960, 1965; 

Goldstein & Shelly, 1971; Løberg, 1980; Sm.ith, Burt, & 

Chapman, 1973; Wechsler, 1941) to superior (Kaldegg, 1956; 

Long & McLachlan, 19 74; Malerstein & Belden, 196 8) range of 

intellectual functioning. Fitzhugh et al. (1965) and Smith 

et al. (1973) concluded that the Full Scale IQ (FSIQ) does 

not differentiate alcoholics from nonalcoholics. Kish (1970) 

and Tarter and Jones (1971), utilizing the Shipley-Hartford 

Test (a test of intelligence involving synonym recognition 

and the formation of verbal concepts) found no difference 

between alcoholic, nonalcoholic, and psychiatric groups in 

the Conceptual Ouotient, an index of intellectual 

deterioration. 

Since the cognitive deterioration observed in chronic 

alcoholics is apparently not global, a number of investiga-

tors have looked for evidence of deficits in specific cogni-

tive functions. Comparisons of the Verbal (VIQ) and 

Performance (PIQ) IQs of alcoholics reveal small but consis-

tent differences. Wechsler (1941), utilizing the W-3 I, 

found that alcoholics have reduced PIQs relative to their 

VIQs and concluded that, since this difference was greater 

than expected from age alone, the effect was a consequence 

of chronic alcohol abuse. Other investigators (e.g., Kaldegg, 



1956; Malerstein & Belden, 1968; Plumeau, Machover, & Puzzo, 

1960) also have noted reduced PIQ in alcoholics. Im.pair-

ment is frequently found on the Digit Sym±)ol (Blusewicz, 

1975; Goldstein & Shelly, 1971; Jonsson, Cronholm, & 

Izikowitz, 1962; Kaldegg, 1956; Løberg, 198 0; Long & McLach-

lan, 19 74; Marshman, 1975; O'Leary, Donovan, & Chaney, 1977; 

O'Leary, Donovan, Chaney, Walker, & Schau, 1979; Page & 

Linden, 1974; Schau & O'Leary, 1977; Williams, Ray, & Overall, 

1973), Block Design (Blusewicz, 1975; Claeson & Carlsson, 

1970; Fitzhugh et al., 1965; Goldstein & Shelly, 1971; Løberg, 

1980; Long & McLachlan, 1974; Marshman, 1975; McLachlan & 

Levinson, 19 74; O'Leary, Donovan, & Chaney, 19 77; O'Leary 

et al., 1979; Schau & O'Leary, 1977; Williams et al., 1973), 

Object Assembly (Bluzewicz, Schenkenberg, Dustman, & Beck, 

1977; Goldstein & Shelly, 1971; Løberg, 1980; Long & 

McLachlan, 19 74; yiarshman, 19 75; Miller & Orr, 19 80; O'Leary, 

Donovan, & Chaney, 1977), and Picture Arrangement (Bluse-

wicz, Schenkenberg, Dustman, & Beck, 19 77; Gudeman, Craine, 

Golden, & McLaughlin, 1977; Løberg, 1980; Miller & Orr, 

1980) WAIS subtests. The pattern of largely intact verbal 

abilities and im.paired performance on all Performance sub-

tests, with the exception of Picture Completion, appears to 

be a reliable one in alcoholics (Parsons & Farr, 1981). 

These subtests require psychomotor speed and hand-eye co-

ordination while the Picture Completion subtest, which is 



less dependent on these functions, is less frequently dis-

rupted (Fitzhugh et al., 1965; Kleinknecht & Goldstein, 

1972; Long & McLachlan, 1974; O'Leary, Donovan, & Chaney, 

1977; O'Leary et al., 1979). 

Supporting evidence for impaired visuospatial function-

ing and reduced psychomotor speed in alcoholics comes from 

a number of sources. Kish (1970) and Kish and Cheney (1969) 

found alcoholics to perform poorly on the Motor Coordination, 

Finger Dexterity, and Manual Dexterity aptitudes of the Gen-

eral Aptitude Test Battery and concluded that chronic alco-

hol abuse results in significant impairment on motor tasks 

requiring coordination and dexterity. Pascal and Suttell 

(1951) found that alcoholics perform more poorly than non-

alcoholics on the Bender-Gestalt Test (BGT), an index of 

perceptual-motor capacity, and Jonsson et al. (1962) found 

poor performance on the Maze Tracing Speed Test. 

Several investigators have presented evidence which 

suggests that alcoholics are impaired on nonverbal abstract-

ing and set flexibility tests. Tarter and Parsons (1971) 

found alcoholics to be significantly impaired on the Wis-

consin Card Sorting Test (WCT), indicating that alcoholics 

have limited conceptual flexibility and abstracting skills 

while Claeson and Carlsson (1970) observed impaired per-

formance by alcoholics on tests of synonyms, figure classi-

fication, Koh's Block Design Test, and other tests of 
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adaptive ability and abstract reasoning. Kish (1970) and 

Kish and Cheney (1969) found alcoholics' performance on the 

Numerical Aptitude of the General Aptitude Test Battery 

(GATB) to be significantly poorer than the performance of 

nonalcoholics and concluded that chronic alcohol abuse 

results in a mild impairment in abstract reasoning. 

Because the Halstead Reitan Neuropsychological Battery 

(HRB) is one of the more reliable and valid psychological 

test batteries for identifying patients with brain damage 

(Lezak, 1979), several investigators have utilized it to 

study the neuropsychological deficits of chronic alcoholics. 

Alcoholics have been found to score between nonalcoholics 

and acutely brain-damaged patients on the Impairment Index 

(Blusewicz, 1975; Blusewicz, Dustm.an, Schenkenberg, & Beck, 

1977; Fitzhugh et al., 1965; Gudeman et al., 1977; Løberg, 

1980; Long & McLachlan, 1974; Smith et al., 1973), a com-

posite score derived from the HR3 which is an indicator of 

overall degree of cerebral dysfunction (Reitan, 1975). 

Most investigators (Blusewicz, 1975; Blusewicz, Dust-

man, Schenkenberg, & Beck, 1977; Fitzhugh et al., 1965; 

Goldstein & Shelly, 1971; Gudeman et al., 1977; Smith et al., 

1973), with the exception of Long and McLachlan (1974), have 

found alcoholics to perform as well as nonalcoholics on the 

Finger Oscillation Test, an index of fine motor speed, 

while the Seashore Rhythm Test and the Speech-Sounds 
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Perception Test (indicators of general cognitive functioning) 

have yielded mixed results (e.g., Blusewicz, 1975; Fitzhugh 

et al., 1965; Goldstein & Chotlos, 1965; Goldstein & Shelly, 

1971; Long & McLachlan, 1974; Smith et al., 1973) and are 

now usually omitted in research with alcoholics (Miller & 

Orr, 1980) . 

Alcoholics have been reported to score within the brain-

dam.aged range and to make significantly more errors than non-

alcoholics or psychiatric patients on the Category Test 

(Blusewicz, 1975; Blusewicz, Dustman, Schenkenberg, & Beck, 

1977; Gudeman et al., 1977; Hill, 1978; Løberg, 1980; Long 

& McLachlan, 1974; Schau & O'Leary, 1977; Smith et al., 1973) 

The Category Test (CT) is reported to be a measure of com-

plex problem solving ability and a valid indicator of brain 

damage (Reitan, 1975; Reitan & Davison, 1974). 

On the Tactual Performance Test (TPT), a measure of 

spatial ability which is useful in both lateralization and 

localization of brain lesions (Reitan & Davison, 1974), 

alcoholics have consistently been found to perform in the 

brain-damaged range for total time and localization but 

within normal limits on the memory task (Blusewicz, 1975; 

Claiborn & Greene, 1981; Fitzhugh et al., 1965; Goldstein & 

Shelly, 1971; Hill, 1978; Long & McLachlan, 1974; O'Leary, 

Donovan, & Chaney, 1977; O'Leary et al., 1979; Smith et al., 

1973). 



On the Trail Making Test (TMT), a measure of visual 

conceptual ability and visuomotor tracking, alcoholics have 

been found to perform more poorly than nonalcoholics, gen-

erally scoring within the normal range on Trails A but 

within the brain-damaged range on Trails B (Blusewicz, 1975; 

Fitzhugh et al., 1965; Goldstein & Chotlos, 1965; Goldstein 

& Shelly, 19 71; Long & McLachlan, 1974; Marshman, 19 75; 

O'Leary, Donovan, & Chaney, 1977; Schau & O'Leary, 1977). 

In summary, the data presented thus far suggest that 

chronic alcoholics characteristically show deficits in three 

general areas: (1) visuopractice functions, including im-

paired performance on visuographic tasks (Bender-Gestalt), 

visual-spatial (Block Design, Object Assembly, Picture 

Arrangement) and tactual-spatial (TPT-Time, TPT-Location) 

construction tasks, and tests of motor speed and coordina-

tion (Object Assembly, Trails B, GAT3 Manual Dexterity, 

Finger Dexterity, and Motor Coordination aptitudes, TPT, 

Digit Symbol); (2) nonverbal abstract reasoning, problem 

solving, and cognitive flexibility (WCT, CT, Maze Tracing 

Speed Test, Trails 3, GATB Numerical Aptitude); and (3) 

recent memory. Although most investigators, with the excep-

tion of Wechsler (1941) and L̂ zíberg (1980) on Digit Span and 

Blusewicz, Dustman, Schenkenberg, and Beck (1977), Løberg 

(1980), and Gudem.an et al. (1977) on TPT-Memory, have found 

unimpaired performance by alcoholics on Digit Span 
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(Blusewicz, Schenkenberg, Dustman, & Beck, 1977; Fitzhugh 

et al., 1965; Gudeman et al., 1977; Long & McLachlan, 1974; 

Page & Linden, 1974) and TPT-Memory (Blusewicz, 1975; 

Claiborn & Greene, 1981; Fitzhugh et al., 1965; Goldstein & 

Shelly, 1971; Hill, 1978; Long & McLachlan, 1974; Miller, 

1978; O'Leary, Donovan, & Chaney, 1977; O'Leary et al., 1979; 

Smith et al., 1973), deficits in recent memory are noted for 

several reasons. First, memory disturbances, especially dis-

turbances of recent memory, are one of the most common com-

plaints of alcoholics when they seek treatment (Parsons & 

Prigatano, 1977). Second, Parsons and Prigatano (1977) 

have suggested that the characteristically poor performance 

of alcoholics on TPT-Location indicates the presence of 

deficits in recent memory for spatial location. Third, Boll 

(1981) has indicated that impaired CT performance is asso-

ciated with impaired memory functioning. In fact, it has 

been suggested that most, if not all, tests of abstracting 

ability require intact memory facilities and alcoholics gen-

erally perform poorly on these tasks (Klisz & Parsons, 1977). 

Such a pattern of neuropsychological deficit—diffi-

culties in maintaining a cognitive set, impersistence, 

perseveration, defective visual searching, recent memory 

impairment, deficient motor inhibition, loss of spatial and 

temporal orientation, and impaired ability to organize 

perceptual-motor responses and synthesize spatial elements— 
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has suggested to Tarter (1973, 1975) that the behavioral, 

cognitive, and organic effects of chronic alcohol abuse im-

plicate a neuropathological impairment of the frontal-limbic-

diencephalic system. Support for Tarter's hypothesis comes 

from a number of sources. Fulton (1952) and Pribram (1958, 

1969) have shown that the frontal lobes, limbic system, and 

diencephalic structures are interrelated and function as a 

system. Milner (1963) has found an impairment in set shift-

ing to be characteristic of patients with prefrontal lesions 

and Pribram (1969) found the inability to sustain a cogni-

tive set to be consequential to a prefrontal lesion. 

Deficits in error utilization have been reported in animals 

(Miles, 19 64) and humans (Konow & Pribram>, 19 70) with an-

terior frontal lesions. Unilateral lesions of the left 

hippocampus have been found to particularly affect verbal 

memory while unilateral lesions of the right hippocampus 

affect the retention and reproduction of visual material 

(Corkin, 1965; Kimura, 1963; Milner, 1970; Prisco, 1976). 

Bilateral lesions of the hippocam.pus result in modality-

nonspecific disturbances in the consolidation of new memory 

traces while leaving the old traces of long-term memory 

in tact (Scoville & Milner, 1957) and Luria (1976) has sub-

gested that hippocampal structures are responsible for 

transferring new memory traces into long-term memory. 
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Although there is general agreement that alcoholics 

suffer from deficits in recent memory, visuopractice func-

tioning, and nonverbal reasoning, there is disagreement 

regarding the exact nature, extent, and permanence of these 

deficits (Miller & Orr, 1980). This lack of consensus may 

be in part attributable to the fact that different investi-

gators have tested alcoholics at differing times of absti-

nence, with differing drinking histories, and of differing 

age, gender, and nutritional status (Parsons, 1980). For 

example, while Løberg (1980) found performance on the 

Wechsler Memory Scale to be relatively unimpaired in the 

Norwegian alcoholics he studied, Wilkinson and Carlen (1980) 

reported that neurologically abnormal alcoholics, as deter-

mined by computerized transaxial tomography, have signifi-

cantly lower Wechsler Memory quotients than do neurologically 

normal alcoholics. Compared to Løberg's sample, the alco-

holics studied by Wilkinson and Carlen were a decade older, 

had been heavy drinkers for a longer period of time, and 

were tested at two instead of four weeks of abstinence. 

Various investigators have, therefore, attempted to delin-

eate the variables which may affect the neuropsychological 

performance of alcoholics and these studies will be reviewed 

next. 
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Variables Which Affect Alcoholics' 
Neuropsychological Performance 

Chronic and Recent 
Drinking Habits 

Chronic and recent drinking practices have been found 

to affect the neuropsychological performance of alcoholics. 

Burke, Hinton, and O'Neill (1979) reported that there is a 

significant negative correlation between WAIS PIQ-VIQ dif-

ferences and frequency of drinking and the quantity of 

alcohol regularly consumed on one occasion. Cutting (1978) 

found that heavy drinkers (life-time alcohol consumption) 

were inferior to moderate drinkers on picture memory and 

verbal fluency tests but neither group showed impairment on 

verbal memory tasks relative to nonalcoholics. Eckardt, 

Parker, Noble, Feldman, and Gottschalk (1978) found that con-

ceptually distinct cognitive functions were differentially 

influenced by various combinations of drinking variables. 

Performances on TPT-Memory, the Benton Visual Retention 

Test, and scores on the Shipley-Hartford Conceptual Quotient 

were found to be related only to chronic drinking patterns 

while Object Assembly and Seashore Rhythm scores were asso-

ciated with recent consumption practices. Significant in-

teractions were found between chronic consumption levels 

and/or years of drinking and/or recent consumption levels 

and Eckardt et al. suggested that consideration of curvilin-

ear relationships between these variables enhances 
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prediction of neuropsychological performance. Eckardt, 

Ryback, and Paulter (1980) also found recent and chronic 

alcohol consumption variables to interact with each other 

and with age and education in a nonlinear fashion, even on 

tests whose mean scores were within the normal range. 

Numiber of Years of Alcohol Abuse 

Several investigators have examined the relationship 

between the cognitive functioning of alcoholics and number of 

years of alcohol abuse. Jones (1971), utilizing the Advanced 

Raven's Progressive Matrices Test, Guthrie and Elliott (1980), 

utilizing the Benton Visual Retention Test and the Walton-

Black Modified New Word Learning Test, and Tarter and Parsons 

(1971), with the WCT, found performance and number of years 

of drinking to be negatively related. Tarter (1973), also 

utilizing the WCT, found alcoholics with an alcoholism his-

tory of greater than 10 years (mean of 17.5 years) to be 

impaired at set persistence, set shifting, and error utiliza-

tion relative to nonalcoholics while alcoholics with an 

alcholoism history of less than 10 years (mean of 4.5 years) 

were deficient only in set persistence. 

Fitzhugh et al. (1965) and Jones and Parsons (1971) 

found a negative relationship between duration of alcohol 

abuse and performance on the HRB and demonstrated that the 

relationship was independent of age. Løberg (1980) reported 

a significant positive correlation between number of years 
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of drinking and degree of impairment on the CT. Miller and 

Orr (1980) found that performance on individual subtests of 

the HRB was not related to years of drinking while the Im-

pairment Index was. Miller and Orr concluded that cognitive 

deterioration in alcoholics is a progression of increasing 

global neuropsychological impairment rather than a sequential 

development of specific deficits and that the progression is 

independent of age. 

Klisz and Parsons (1977) failed to find a relationship 

between alcoholics' performance on Levine's Hypothesis Test-

ing task and number of years of drinking but suggested that 

their classification for duration of alcoholism, based on 

alcoholics' own interpretations of "heavy drinking," was of 

questionable reliability and that a more extensive interview 

may have been more appropriate. 

Nutritional Status 

Surprisingly, the role of nutrition in alcoholics' 

neuropsychological performance has been largely ignored 

despite the accepted relationship between thiam.ine defic-

iency and the Wernicke-Korsakoff Syndrome (Victor & Adams, 

1961). Guthrie and Elliott (1930) found increasingly severe 

impairment on the Benton Visual Retention Test and the Walton-

Black Modified New Word Learning Test in alcoholics as a 

function of degree of clinical malnutrition, low serum foli-

ate, or abnormal pyruvate tolerance. No interaction between 
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age and any of these variables was reported. Neville, 

Eagles, Samson, and Olson (1968) found however, that alco-

holics do not exhibit nutritional deficiencies relative to 

nonalcoholics if socioeconomic status is held constant. 

Grant, Adams, and Reed (1979) found that, although medical 

risk, age, education, life-time consumption, and nutritional 

status accounted for 15 percent of the variance in the neuro-

psychological performance of their sample of alcoholics, age 

and education alone accounted for 14 percent. Thus, medical 

risk, life-time consumption, and nutritional status accounted 

for only one percent of the variance in performance, suggest-

ing that nutritional status is of little predictive value 

when other factors are held constant and, indeed, Guthrie 

and Elliott (1980) failed to control for socioeconomic status 

Gender 

Gender is another variable that many investigators have 

ignored. Guthrie and Elliott (1980) found alcoholic men to 

be significantly more neuropsychologically impaired than 

alcoholic women although the men were on the average younger 

and had not been heavy drinkers for as long as the women. 

Jones, Jones, and Hatcher (1980) found female alcoholics to 

demonstrate both verbal and spatial cognitive deficits after 

five months of abstinence while male alcoholics have gener-

ally been thought to exhibit only spatial deficits after 

similar periods of abstinence (e.g., Jones & Parsons, 1971, 
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1972). Additionally, the results of Jones et al. (1980) 

suggest that the spatial deficits of female alcoholics may 

be more severe than those of male alcoholics. The discrep-

ancies between the results of Guthrie and Elliott (1980) 

and Jones et al. (1980) are difficult to reconcile. They 

may reflect differences in the samples or in the type of 

tests used; at any rate, it is evident that the effect of 

gender on the neuropsychological performance of alcoholics 

has not been adequately addressed. 

Age 

Numerous investigators have examined the effects of age 

on alcoholics' neuropsychological performance. Klisz and 

Parsons (1977) administered Levine's Hypothesis Testing task 

to groups of younger (30-49 years) and older (50-60 years) 

alcoholics with comparable drinking histories and groups of 

age-matched nonalcoholics. Although young alcoholics used 

less systematic approaches in problem solving than did non-

alcoholics, they were still able to solve as many problems 

and focus as well as either young or old controls. Older 

alcoholics used less systematic approaches in problem solving 

and were not able to solve as many problems nor focus as well 

as either group of nonalcoholics. Query (1979) found that 

age is an important variable in the CT performance of alco-

holics but not in the performance of individuals with brain 

damage. Cermak and Ryback (1976), utilizing a modified 
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Peterson-Peterson distractor technique, found the short-term 

memory performance of older alcoholics (52-68 years) to be 

impaired relative to younger alcoholics (21-37 years) and 

similar to the performance of Korsakoff patients. 

Several hypotheses have been forwarded to explain the 

effect of age on alcoholics' neuropsychological performance. 

Perhaps the most popular, the premature aging hypothesis 

(e.g., Blusewicz, Dustman, Schenkenberg, & Beck, 1977; Cour-

ville, 1955; Jones & Parsons, 1971; Ryback, 1971), suggests 

that alcohol abuse affects the central nervous system in 

such a way as to accelerate the biological process of normal 

aging. Support for this hypothesis comes from a number of 

studies. 

Blusewicz, Dustman, Schenkenberg, and Beck (1977) found 

most neuropsychological test scores of young alcoholics (mean 

age of 33) to fall between those of young nonalcoholics (mean 

age of 31) and elderly nonalcoholics (mean age of 71) while 

they were equal to elderly nonalcoholics on CT and TPT-Memory, 

Blusewicz, Dustman, Schenkenberg, and Beck concluded that 

there is a general decline in neuropsychological functioning 

with age and that a similar trend is seen with alcoholism. 

The tendency seen with alcoholism was least apparent with 

regard to fundamental sensory-motor functions and most appar-

ent with regard to short-term memory and abstract reasoning. 



19 

Blusewicz, Schenkenberg, Dustman, and Beck (1977), uti-

lizing the WAIS, found that young alcoholics (mean age of 

33) resemble elderly nonalcoholics more on the Verbal than 

Performance subtests while young nonalcoholics (mean age of 

31) were superior to both groups on Verbal and Performance 

subtests. Blusewicz, Schenkenberg, Dustman, and Beck con-

cluded that their results support the premature aging 

hypothesis. 

Ryan and_3utters (19 80) found that the learning and for-

getting curves of alcoholics and older nonalcoholics overlap 

considerably. The learning curves of both groups of alco-

holics (34-49 and 50-59 years of age) resembled the learning 

curve of older nonalcoholics (60-65 years) more than the 

curves of other nonalcoholic groups (34-49 and 50-59 years of 

age). The forgetting curve of younger alcoholics most clearly 

resembled the forgetting curve of the 50-59-year-old group of 

nonalcoholics while the forgetting curve of older alcoholics 

most closely reserabled the forgetting curve of the eldest 

group of nonalcoholics. Ryan and Butters concluded that 

their results support the preraature aging hypothesis. 

Wilkinson and Carlen (1980), utilizing computerized 

transaxial tomography, found significant correlations between 

age and sulci (£ = .57) and ventricle (£ = .63) widths, sug-

gesting that age and cortical and periventricular atrophy are 

related. Age and computerized tomography measures were not 
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correlated in neurologically abnormal alcoholics (clinically 

diagnosed as having Wernicke's encephalopathy) but were cor-

related in neurologically normal alcoholics, although alco-

holics as a group had significantly larger sulci and 

ventricles than did nonalcoholics. The lack of relationship 

between age and computerized tomography measures in neuro-

logically abnormal alcoholics was probably due to the greater 

amount of atrophy at all ages in this group. The significant 

correlation between age and computerized tomography measures 

in neurologically normal alcoholics suggests that age inter-

acts with alcoholism in neurologically normal adults. 

Grant et al. (1979) tested alcoholics (mean age of 37 

years) and age-matched nonalcoholics on the WAIS, HRB, and 

several tests of verbal and nonverbal memory. In a post hoc 

analysis of the effect of age on alcoholics' performance, it 

was found that there were no significant differences in the 

alcoholics and nonalcoholics that could not be attributed to 

normal aging. That is, when their population was divided at 

age 40, more neuropsychological abnormalities were found in 

the older groups but the deficits were related only to age, 

not to group membership (alcoholic or nonalcoholic) and there 

was no significant interaction between age and group member-

ship. The results of Grant et al. would appear to argue 

against the premature aging hypothesis. However, Eckardt 

et al. (1980) have suggested that the alcoholic sample of 
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Grant et al. had not been drinking sufficient amounts of 

alcohol to allow significant deficits to be observed on 

neuropsychological tests, especially given the age of their 

sample. 

Although there appears to be ample support for the pre-

mature aging hypothesis, a number of objections can be 

raised. First, while the brains of alcoholics do show signs 

of aging based on gross anatomical grounds, there are excep-

tions. For example, the content of endogenous norepinephrine 

in the brain stem and hypothalamus increases in alcoholics 

but decreases with normal aging (Sun et al., 1975). Sec-

donly, alcoholics do not consistently show deficits on tests 

which are sensitive to the effects of aging. For example, 

Jones and Parsons (1971) found alcoholics to be impaired in 

abstracting ability based on the CT but not on the Shipley-

Hartford Verbal Abstracting Test, a test thought to be sensi-

tive to the effects of aging. Additionally, if the 

performance deficits of alcoholics simply follow the pattern 

shown by older nonalcoholics, one would expect their perfor-

mance on tests which measure basic sensory-motor and percep-

tual functions to resemble that of older nonalcoholics. 

However, Blusewicz, Dustman, Schenkenberg, and Beck (1977) 

found young alcoholics to be generally equal to age-matched 

nonalcoholics on these tests. 
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Even if the performance of alcoholics were identical to 

that of older nonalcoholics on all tests, it would still not 

be possible to conclude that alcoholism merely accelerates 

the aging process. Different individuals may obtain identi-

cal scores for very different reasons. For example, Meudell, 

Butters, and Montgomery (1978) found the scores of Korsakoff 

patients and patients with Huntington's disease to be iden-

tical on short-term memory tests despite the different neuro-

pathological changes that characterize these disorders. 

However, when the types of errors made by each group were 

analyzed, it was found that Korsakoff patients were more 

likely to make prior-trial intrusion errors while patients 

with Huntington's disease were more likely to make errors of 

omission. As suggested by Ryan and Butters (1980), a similar 

quantitative analysis of the responses of alcoholics and 

older nonalcoholics is necessary before one can conclude that 

the neuropathological changes which accompany alcoholism and 

aging are similar. 

Length of Abstinence 

Abstinent alcoholics display such recuperative charac-

teristics as an increased ability to adapt to new roles, 

increased acceptance of opportunities for recovery, and 

better general functioning (Plumeau et al., 1960). Klein-

knecht and Goldstein's (1972) review of the literature sug-

gests that there are three types of organic impairment 
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associated with alcoholism: (1) permanent; (2) intermediate-

term reversible; and (3) short-term reversible. Kleinknecht 

and Goldstein cited studies that used such instruments as 

the WAIS, HR3, BGT, and Shipley-Hartford and concluded that 

alcoholics, after many years of indulgence, might be expected 

to show permanent deficits in abstract reasoning, problem 

solving, and in skills that require speed and fairly complex 

motor ability. Bennett (1960), on the basis of electro-

encephalography, and Lafon, Pages, Passouant, Labauge, 

Minvielle, and Cadilhac (1980), on the basis of radiological 

data, have also postulated an intermediate stage of cognitive 

dysfunction which may be reversible with time. These find-

ings have been extended and supported by CT data which show 

that ventricular and sulcal widths in abstinent alcoholics 

tend to return to normal (Carlen et al., 1978). Thus, length 

of abstinence may be an important variable in studies of cog-

nitive functioning in chronic alcoholics. 

Plumeau et al. (1960) failed to find significant differ-

ences in mean W-3 I FSIQs between a group of alcoholics who 

had been abstinent for at least two years and a group who 

had been abstinent for about six months. However, neither 

group differed from a control group and there were no differ-

ences in the scatter indexes. Weingartner, Faillace, and 

Markley (1971), in a cross-sectional study which investigated 

memory and learning in abstinent alcoholics, tested one group 
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of newly hospitalized alcoholics and another group of alco-

holics who had been abstinent for 30 days. Control groups 

consisted of nonalcoholic hospitalized patients. No group 

differences were found on a free-recall test in immediate 

memory after a single presentation of lists of randomi and 

related words. On the second free-recall trial, newly 

hospitalized alcoholics recalled significantly fewer words 

than did nonalcoholics or alcoholics who had been abstinent 

for 30 days. No differences were found between nonalcoholics 

and abstinent alcoholics on this trial. Serial learning per-

formance followed a similar pattern. These results suggest 

that alcoholics demonstrate a post-alcoholic syndrome, simi-

lar to that found in Korsakoff patients and in patients with 

temporal lobe lesions, which includes a learning deficit 

attributable to an impairment in storage and independennt of 

deficits in channel capacity, attention, or concentration. 

Furthermore, this post-alcoholic syndrome disappears after 

approximately three weeks of abstinence. 

Sraith and Leyden (19 72) found an increase in IQ on the 

ShÍDley-Hartford test in a group of alcoholics who had been 

abstinent for six weeks relative to a group that had been 

abstinent for one week. Bergman and Agren (19 74) found that 

alcoholics without Korsakoff's syndrome recover short-term. 

memory functions after about three weeks of abstinence. 

McLachlan and Levinson (19 74) tested alcoholics on the WAIS 
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Block Design subtest and found them to perform poorly rela-

tive to nonalcoholics on initial testing but not after one 

year of abstinence. 

Page and Linden (1974) tested abstinent alcoholics at 

two-week intervals for a period of two raonths on the TMT, 

the Bender-Gestalt, and Digit Syrabol, Digit Span, and Object 

Asserably subtests of the WAIS. Significant iraproveraents in 

abstract reasoning, short-term raeraory, and visuoraotor and 

psychoraotor coordination were found between the first and 

second test administrations but no further improveraents were 

detected on the following adrainistrations and mean perfor-

mance remained below standardized norms. The authors con-

cluded that partial recovery of cognitive function occurs 

quite rapidly after abstinence begins and the remains essen-

tially asymptotic for at least two months. 

Templer, Ruff, and Sirapson (19 75) administered the TMT 

to merabers of Alcoholics Anonyraous who had been abstinent 

for at least one year and found that they displayed no 

deficits when compared to nonalcoholics. O'Leary, Radford, 

Chaney, and Schau (19 77) administered the TMT twice to 

alcoholics, once upon beginning abstinence and again after 

one year of abstinence. Nonalcoholics performed signifi-

cantly better than alcoholics on both administrations but 

alcoholics evidenced significant improveraent at retesting. 

Ayers, Terapler, Ruff, and Barthlow (1978), providing 
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adequate controls for practice effects, found significant 

iraprovement in the TMT performance of alcoholics over a 

three-week period of abstinence. However, Ayers et al. 

failed to provide data for nonalcoholics and thus it is im-

possible to determine the extent of recovery in the perfor-

mance of their alcoholic sample. 

Page and Schaub (1977), in an attempt to differentiate 

short- and long-term cognitive recovery components, tested 

three groups of alcoholics on the Shipley Institute of Living 

Scale, the TMT, the TPT, Raven's Progressive Matrices, and 

the Digit Symbol and Object Assembly subtests of the WAIS. 

The groups were equated on age, education, and number of 

days of previous hospitalization. The first group was 

tested after one-week of abstinence; the second group at 

three weeks of abstinence; and the third group at 25 weeks. 

With the exception of a derived difference score whose in-

terpretation is questionable (Parsons & Farr, 1981), no im-

provement was found on any of the measures. Although there 

were no significant differences between the groups on any 

raeasure, group heterogeneity on variables other than age, 

education, and nuraber of days of previous hospitalization 

may have led to diminished differences between the groups 

(Parsons & Farr, 1981) . 

Hester, Smith, and Jackson (1980), utilizing a separate 

sample pretest-posttest design, found higher CT scores in a 
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group of alcoholics who had been abstinent for 90 days rela-

tive to a similar group that had been abstinent for eight 

to ten days. 

Guthrie and Elliott (1980) found alcoholics who had 

been abstinent for 14 days to perform in the impaired range 

on the Benton Visual Retention Test and the Walton-Black 

Modified New Word Learning Test. In a six-month follow-up, 

alcoholics who remained abstinent were found to perform in 

the unimpaired range on these measures while those who con-

tinued to drink evidenced increased impairment. 

Grant et al. (1979) found that they could not distin-

guish between alcoholics who had been abstinent for three 

weeks, alcoholics who had been abstinent for 18 months, and 

a group of nonalcoholics who drank moderately on the basis 

of the HRB. In a one-year follow-up (Adams, Grant, & Reed, 

1980) , the group which had been abstinent for one-year and 

three weeks failed to show significant improveraent in perfor-

mance. Nonalcoholics and alcoholics who had been abstinent 

for two years and six months evidenced improved perforraance— 

there were no significant differences between these groups. 

Adams et al. suggested that the failure of the group which 

was initially tested after three weeks of sobriety to show 

incidental learning upon retesting indicated the presence 

of a subclinical interraediate-reversible organic mental 

disorder in this group during the initial test session. 
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Cermak and Ryback (1976) , utilizing a modified version 

of the Peterson-Peterson distractor technique, tested one 

group of alcoholics after one day, one week, and one month 

of abstinence and another group of alcoholics after approxi-

mately four weeks, five weeks, and eight weeks of abstinence. 

After one day of abstinence, the performance of older alco-

holics (52-68 years) was significantly worse than that of 

younger alcoholics (21-37 years) and on par with that of a 

group of Korsakoff patients that also was tested. Signifi-

cant improvement in performance occurred across testing 

sessions in the initially impaired old alcoholics. After one 

week of abstinence, their performance was interraediate be-

tween that of young alcoholics and Korsakoff patients. After 

one month of abstinence, their perforraance had improved to 

the level of the young alcoholics and was significantly bet-

ter than that of the Korsakoff patients. 

Kish, Hagen, Woody, and Harvey (1980), utilizing the 

Digit Span, Block Design, Digit Symbol, Arithmetic, and 

Similarities subtests of the WAIS, the Graham-Kendall Memory 

for Designs Test, the TMT, and Raven's Progressive Matrices, 

tested four groups of alcoholics; one group was tested at 

six, 15, 21, and 110 days of abstinence; a second group was 

tested at 15, 21, and 110 days of abstinence; a third group 

was tested at 21 and 110 days of abstinence; and a fourth 

group was tested at 110 days of abstinence. Significant 
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improvement occurred during the third week of abstinence on 

all measures with the exception of the Digit Symbol and 

Arithraetic subtests. Further iraproveraent occurred between 

three weeks and 110 days of abstinence on all measures 

except Trails A and the Arithmetic and Digit Symbol subtests 

Kish et al. suggested that recovery occurs in short-term 

meraory and attention, visual analytic and synthesizing abil-

ity, abstracting ability, visual memory, and serialization 

and memory for sequences. 

Sharp, Rosenbaum, Goldman, and Whitman (19 77) examined 

alcoholics' ability to acquire new meaningful synonyms as a 

function of length of abstinence. Three groups of alco-

holics were tested; Group 1 was tested at five, 15, and 25 

days of abstinence; Group 2 at 15 and 25 days; Group 3 at 25 

days. A control group of hospitalized nonalcoholics was 

tested once. Alcoholics were found to be impaired on the 

learning task immediately after beginning abstinence. After 

two weeks of abstinence, they performed at the level of non-

alcoholics. Prior vocabulary knowledge, as assessed by the 

Mill-Hiil Vocabulary Scale, was unimpaired throughout the 

entire recovery period. 

Goldman and Rosenbaum (1977) tested three groups of 

alcoholics on a visual paired-associate learning task and on 

a verbal paired-associate learning task. Group 1 was tested 

at five, 15, and 25 days of abstinence; Group 2 at 15 and 25 
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days; Group 3 at 25 days. A control group of hospitalized 

nonalcoholics was tested once on each task. Visual paired-

associate learning was impaired in alcoholics at initial 

testing and remained irapaired throughout the entire recovery 

period. Verbal paired-associate learning improved to the 

level of nonalcoholics afiier 15 days of abstinence. 

Ellenberg, Rosenbaum, Goldman, and Whitman (19 80) tested 

three groups of alcoholics on the Stark (Stark, 1961) tasks 

(a test for lateralization of brain damage). Group 1 was 

tested at five, 15, and 25 days of abstinence; Group 2 at 15 

and 25 days; Group 3 at 25 days. Relative to nonalcoholics, 

alcoholics showed impaired verbal and visuospatial learning 

after five days of abstinence. After two weeks of abstinence, 

the perforraance of alcoholics was at the level of nonalco-

holics in both verbal and visual learning. However, a post 

hoc analysis revealed that older (greater than 40 years of 

age) , long-term (greater than 12 years of abuse) alcoholics 

evidenced continued visuospatial learning deficits even 

after 25 days of abstinence. 

Claiborn and Greene (1981) tested two groups of alco-

holics (Groups 1 and 2), one group of psychiatric patients 

(Group 3), and one group of nonalcoholic, nonhospitalized 

individuals (Group 4) on five raeasures from the HRB. For 

the purpose of the present study, only the performance of 

alcoholics relative to that of Group 4 will be reviewed. 
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Group 1 was tested one week after admission to treatm.ent 

(time 1) and retested four weeks later (time 2). Group 4 

was tested at the same interval. Group 2 was tested only 

once, after five weeks of abstinence, in order to assist in 

separating the effects of practice from the effects of re-

covery. At time 1, Group 1 alcoholics deraonstrated signifi-

cantly poorer perforraance than Group 4 on TPT (dominant and 

nondominant hand), TPT-Location, and Trails A and 3 and non-

significantly poorer perforraance on all other raeasures. At 

tirae 2, Group 1 demonstrated significantly greater iraprove-

ment than did Group 4 on TPT (dominant hand), Tapping (domi-

nant hand), and Trails A but they remained at a lower level 

of overall performance and demonstrated no recovery on SSP 

and Rhythms. No significant differences were found between 

the performance of Group 2 alcoholics at time 2 relative to 

that of Group 1 at time 1 but the overall performance of 

Group 2 tended to be better. At tirae 2, the overall perfor-

mance of Group 2 tended to be poorer than that of Group 1 

but both groups obtained Impairraent Indexes in the brain-

daraaged range. Claiborn and Greene concluded that alcohol-

ics who have been abstinent for a period of five weeks may 

be expected to exhibit sorae recovery of perceptual-motor 

and motor functioning but little recovery in the perceptual 

functions measured by SSP and Rhythms. 
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In summary, the results of studies concerned with cogni-

tive recovery in abstinent alcoholics suggest the presence 

of a generalized psychological impairraent in the first to 

third week of abstinence which affects a large variety of 

tasks, including tests of visuopractice functions, recent 

memory, and abstract reasoning, problem solving, and concep-

tual flexibility. Since Sharp et al. (1977) failed to find 

this initial impairment on the Mill-Hill Vocabulary Scale, 

and because alcoholics' WAIS Vocabulary and Inforraation sub-

tests scores are seldom found to be impaired, it has been 

suggested that well-practiced, overlearned raaterial may be 

immune to this initial impairment (Ellenberg et al., 1980). 

The basis of this transitory psychological deficit is 

as yet unspecified but may correspond to the acute with-

drawal syndrome (Gross, Lewis, & Hastey, 1974). Suggested 

mechanisms for this syndrorae include the actual physiologi-

cal effects of withdrawal frora alcohol (denervation super-

sensitivity), hypomagnesemia and respiratory alkalosis, 

sleep disturbances and/or psychological distress, and 

lowered motivation resulting from illness (Gross et al., 

1974) . 

While researchers agree on the presence of an initial 

generalized psychological impairment in recently detoxified 

alcoholics, the data on cognitive recovery are inconsistent 

and difficult to reconcile. Page and Linden (1974) claimed 
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to have demonstrated short-term improvement by finding bet-

ter cognitive performance in a group of alcoholics tested 

after two weeks of abstinence relative to a group tested 

within one-week of abstinence. However, the group tested 

within one-week of abstinence was older, less educated, and 

relatively m.ore deteriorated as evidenced by its failure 

with four repeat administrations of the Digit Span and Digit 

Symbol subtests over a six- to eight-week interval to achieve 

even the sarae scores as a group tested only once at two 

weeks of abstinence. Thus, the apparent improveraent might 

actually reflect baseline differences between the two groups. 

Long and McLachlan (1974) tested recently detoxified 

alcoholics on the W-B I and HRB and then again one-year 

later. Significant improvement occurred on several measures 

(Block Design, Digit Symbol, TPT-Time, Finger Tapping, CT, 

Imapirment Index) but the alcoholics located at follow-up 

were significantly lower in VIQ and education than the 

original group. Long and McLachlan also failed to include 

in their design a group to control for practice effects, 

although the long test-retest interval m.akes it unlikely 

that practice contributed significantly to the observed 

improvements in performcance. 

McLachlan and Levinson (1974) found alcoholics to per-

form in the irapaired range on the Block Design subtest of 

the WAIS when first adraitted to treatment but within the 
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unimpaired range one-year later. However, since initial 

testing occurred when the alcoholics were first admitted to 

treatment, the observed initial impairraent may have been due 

to acute intoxification. 

Page and Schaub (1977) and Grant et al. (1979) were not 

able to demonstrate recovery of cognitive functioning in 

alcoholics. However, these investigators used independent 

groups of alcoholics at each testing and it is difficult to 

deterraine whether the groups were equated on all relevant 

variables. Additionally, Grant et al. failed to find signif-

icant differences between alcoholics who had been abstinent 

for a period of three weeks and nonalcoholics and, thus, 

recovery could not be expected. As noted earlier, the fail-

ure of Grant et al. to find significant differences may have 

been due to sample selection (Eckardt et al., 1980). 

Many investigators who have claimed to show recovery of 

cognitive functioning in abstinent alcoholics have failed to 

include a control group of nonalcoholics in their study and 

it is therefore impossible to determine the extent of cogni-

tive recovery (Ayers et al., 1978; Cermak & Ryback, 1976; 

Guthrie & Elliott, 1980; Hester et al., 1980; Kish et al., 

1980; Page & Schaub, 1977; Sharp et al., 1977) while others 

have failed to control for practice effects (Grant et al., 

1979; Long & McLachlan, 1974; McLachlan & Levinson, 1974). 
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Given the design problem in sorae investigations and the 

raany raethodological and sarapling differences across differ-

ent investigations, few definitive statements can be made 

regarding cognitive recovery in abstinent alcoholics. None-

theless, a pattern does emerge. Young and old short- or 

long-term alcoholics may completely recover verbal learning 

and meraory functions within three to four weeks of absti-

nence (Bergraan & Agren, 1974; Cerraak & Ryback, 1976; Ellen-

berg et al., 1980; Goldman & Rosenbaum, 1977; Guthrie & 

Elliott, 1980; Sharp et al., 1977). Nonverbal learning and 

meraory functions, visuopractice functions, and nonverbal 

abstracting skills, on the other hand, may recover only 

partially and at a slower rate than verbal functions, with 

alcoholics showing continued deficits in these functions for 

at least one-month (Ellenberg et al., 1980), two months 

(Page & Linden, 1974), 25 weeks (Goldman & Rosenbaum, 1977; 

Page & Schaub, 1977), or even one-year (Long & McLachlan, 

1974; O'Leary, Radford, Chaney, & Schau, 1977). Moreover, 

these partially irreversible deficits may occur primarily 

in older alcoholics with long drinking histories whereas 

younger alcoholics may recover frora raost deficits regard-

less of the length of their drinking history (Cerraak & 

Ryback, 1976; Ellenberg et al., 1980). 

The absence of a raore permanent verbal raemory deficit, 

especially in alcoholics with long drinking histories, is 
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puzzling for a nuraber of reasons. First, chronic alcohol 

abuse is associated with diffuse cerebral atrophy (Brewer & 

Perrett, 1971; Carlen et al., 1978; Epstein et al., 1977; 

Fox et al., 1976; Horvath, 1975) and Strub and Black (1977) 

have indicated that memory disturbances are often the 

earliest manifestations of such widespread degeneration. 

Second, if chronic alcohol abuse results in bilateral neuro-

pathological impairment of the frontal-limbic-diencephalic 

system, as suggested by Tarter (1973, 1975), then there 

should be modality nonspecific deficits in memory. Luria 

(1976) has presented evidence which suggests that the 

frontal lobes provide for the programming of behavior and 

the performance of active, selective mLnestic activity. 

Luria (1976) has also presented evidence suggesting that the 

integrity of deep brain structures often grouped together 

under the terms "hippocam.pal circle" or "circle of Papez," 

consisting of the hippocampus, mamillary bodies, thalaraus, 

the mamillothalamic tract, and the anterior zones of the 

limbic system, are necessary for the consolidation of 

modality-nonspecific raeraory. Third, the raost prominent 

neuropsychological impairment associated with chronic alco-

hol abuse is the gross modality-nonspecific memory impair-

ment of Korsakoff's psychosis (Ryback, 1971; Lezak, 1979) 

and several investigators have presented data which strongly 
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suggest the presence of neurobehavioral continuities between 

alcoholics and alcoholics with Korsakoff's syndrome. 

Kapur and Butters (1977) tested groups of Korsakoff 

patients, nonorganic alcoholics, and nonalcoholics on the 

Digit Symbol subtest of the WAIS, a location learning task, 

an embedded figures task, a visual search task, and a symbol-

digit paired-associate learning task. Korsakoff patients 

and nonorganic alcoholics were significantly impaired on all 

measures, with the exception of the visual search task, rela-

tive to nonalcoholics and the performance of nonorganic 

alcoholics was intermediate between that of Korsakoff 

patients and nonalcoholics. Intra-group correlations sug-

gested that nonalcoholics' performance on the Digit Symbol 

test was largely deterrp.ined by their ability to learn the 

digit-syrabol code (Digit Symbol performance was significantly 

correlated only with symbol-digit paired associate learning 

performance). Once a given digit-symbol code was learned, 

there was no need for nonalcoholics to refer back to the 

code at the top of the test sheet. Korsakoff patients, 

being severely irapaired in their ability to acquire new in-

formation, were limited to locating and individually ana-

lyzing each of the figures to be copied rather than relying 

on learned digit-symbol associations (Digit Symbol perfor-

mance was correlated only with embedded figures performance). 

As shown by their poor performance on the embedded figures 
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test, Korsakoff patients were irapaired in visuoperceptive 

analysis and their degree of irapairraent was a good predictor 

of Digit Symbol perforraance. The Digit Syrabol performance 

of nonorganic alcoholics was correlated with both their 

embedded figures and symbol-digit paired-associate learning 

scores. Kapur and Butters concluded that these results 

demonstrate a continuity in the perceptual deficits of 

Korsakoff patients and chronic alcoholics. Furthermore, 

Kapur and Butters concluded that these deficits may be attrib-

utable to involvement of sirailar brain structures. 

Oscar-Berman (1973) tested alcoholic patients, Korsakoff 

patients, brain-damaged patients other than those with 

Korsakoff's syndrome, and normal nonalcoholics on two form.s 

of Levine's Hypothesis Testing task, one being the standard 

version and the other a meraory aid form. The performance 

of Korsakoff patients on both forms was significantly im-

paired relative to that of the other groups and alcoholics 

were more irapaired in perforraance than were norraal or brain-

daraaged individuals. Oscar-Berraan concluded that Korsakoff 

patients are unable to use appropriate problem solving 

strategies in a systematic way and that alcoholics without 

Korsakoff symptoras have a railder forra of the sarae irapairraent. 

Ryback (19 71) has suggested that there is also a con-

tinuum in the effects of alcohol on meraory, ranging from 

"cocktail-party raeraory deficits to the Wernicke-Korsakoff 
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syndrorae" (p. 995). Before reviewing the literature rele-

vant to Ryback's arguraent, a review of meraory processes and 

terras will be presented. 

To remember something requires three things. First, 

the inforraation raust be encoded; second, the inforraation 

must be stored during a retention interval anchored by encod-

ing at one end and time of testing on the other; third, the 

inforraation raust be retrieved at the time meraory is tested. 

Sensory input is iraraediately placed into a very brief, 

modality-specific sensory register called sensory meraory 

(Atkinson & Shiffrin, 1968; Craik, 1979). Information enter-

ing sensory memory is either transferred to the next stage 

of information orocessing (short-term memory) by cognitive 

processes such as attention or it quickly decays; decay is 

measurable in terms of milliseconds (Atkinson & Shiffrin, 

1968; Haber & Standing, 1969). 

Information which receives attention is passed on to 

short-term raemory (STM). STM is the retention of items in 

imraediate awareness and it lasts from several seconds to a 

maximura of about 40 seconds (Shiffrin, 1973) unless sus-

tained by rehearsal, in which case the trace may be main-

tained for several hours. If not sustained by rehearsal, 

information is lost through an interaction of decay and 

interference. The capacity of STM is assumed to be seven 

chunks of inform.ation plus or rainus two (Norraan, 1973) . 
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Atkinson and Shiffrin (1971) have indicated that STM acts as 

the conscious processing unit of the brain and suggest that 

some of the cognitive processes that are closely related to 

STM are rehearsal, coding, decision m.aking, thinking, and 

retrieval strategy. Items are both transferred to and 

retrieved from long-term memory through STM processing. As 

first suggested by Hebb (1949), Thompson, Patterson, and 

Teylor (1972 argue that information in STM is represented 

by the action of reverberating neural circuits. 

Long-term memory (LTM) reoresents the organism's rela-

tively permanent record of events and learned material. LTM 

begins as soon as 0.05 seconds after information enters STM 

(Atkinson & Shiffrin, 1968; Zangwill, 1969). Therefore, 

there is a period of time in which STM and LTM overlap. 

Three separate processes are involved in LTM: (1) consolida-

tion; (2) storage; and (3) retrieval. 

iMemory consolidation involves two subprocesses — transfer 

and consolidation. Transfer of information into LTM occurs 

rapidly and may begin as soon as 0.05 seconds after the infor-

raation enters STM. The consolidation process consists of a 

progressive strengthening of raemory traces so that they 

become permanent and it takes much longer than does transfer 

(McGaugh, 1966) . Consolidation may be a biochemical process 

involving transformation of protein configurations in corti-

cal nerve cells. These transformations, in conjunction with 
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synaptogenesis, possibly create the transmission patterns 

between neurons that constitute long-term memories. As 

noted earlier, Luria (1976) has presented evidence which 

suggests that the hippocampus in particular, and the limbic 

system in general, is crucial to the consolidation process. 

On the other hand, integrity of the hippocampus is not 

necessary for STM or the maintenance or retrieval of stored 

material as patients with bilateral damage to the hippocam-

pus retain raemiOry of information acquired before damage to 

the hippocampi (Milner, 1970; Squire & Slater, 1978; Warring-

ton & Weiskrantz, 1968). 

Storage consists of a relatively permanent storage of 

information that has been consolidated (Russell, 1981) and 

appears to involve neuronal contributions from many cortical 

and subcortical regions (Thompson et al., 1972). The long-

term store is assumed to be unlimited and relatively per-

manent. However, there is a slow decay of stored meraories, 

occurring more rapidly at first and gradually asymptoting 

(Baddeley, 1976). 

Retrieval refers to the process of locating and retriev-

ing information from the meraory store. At both encoding and 

retrieval, a large set of attributes corabine to form an 

encoding coraplex or episode (Kintsch, 1974) . During encoding, 

episodes are stored in LTM. During retrieval, an episode is 

formed and, acting as a code or cue access used to probe 
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memory storage, the retrieval episode is matched against 

episodes in raeraory. The cue access raay go directly to the 

appropriate episode in storage; if not, a search strategy of 

related episodes is then perforraed until a match is made 

(Klatzky, 1980). 

The preceding overview of memory was based on the struc-

tural model of inforraation processing as developed in psycho-

logical theory. Neurologists use certain raemory terms that 

are different from those used in psychology, although the 

two sets of terms are corapatible (Russell, 1981). Iramediate 

memory (IM) is the retension span of items in immediate 

awareness and is often measured with the WAIS Digit Span sub-

test. Recent m.emory refers to memories stored within the 

last few minutes, hours, days, or weeks and reflects the 

organism's ability to place items into long-term storage. 

Remote meraory (RM) refers to inforraation which has been in 

a person's raeraory store for a considerable, although un-

specified, period of tirae (Brierly, 1966) . 

Shuttleworth and Morris (1966) have indicated that 

three kinds of raemory are clinically distinguishable—IM, 

STM, and LTM. IM refers to widespread neural activity which 

lasts a few seconds to about one minute. STM is analogous 

to the transfer and consolidation subprocesses of LTM pre-

sented earlier. LTM refers to the organism's store of in-

formation. LTM is also referred to as remote memory. This 
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tripartite division of memory has been supported behavior-

ally in a number of studies. For example, in the behavior-

ally abnormal states of transient global amnesia (Shuttle-

worth & Morris, 1966), first-stage anesthesia (Mazzia & 

Randt, 1966) , alcohol amnesia (Ryback, 1970) , and in patients 

with bilateral lesions of the hippocampi (Victor, Angevine, 

Mancall, & Fisher, 1961), IM and LTxM are intact whereas new 

meraories cannot be retained for raore than approximately one 

minute (disruption of STM processing). 

The question of independent memory systems, one verbal 

and the other nonverbal, is highly controversial and has been 

addressed from two major paradigms, neuropsychology and cogni-

tive psychology. Neuropsychological data suggest that lin-

guistic memory and processing are cortically and subcortically 

localized in the left cerebral hemisphere in right-handed 

persons while nonlinguistic meraory and processing are local-

ized in the right hemisphere. For example, Benson, Marsden, 

and Meadows (1974) and Warrington and Weiskrantz (1968) have 

presented data which indicate that STM for digit span and 

other verbal material is localized in the left hemisphere, 

possibly (at least for digit span) in the area of the left 

supramarginal and angular gyri (Warrington, Logue, & Pratt, 

1971), while De Renzi, Faglioni, and Previdi (1978) and 

Warrington and James (1967) have found evidence of right 

hem.isphere lateralization of STM for nonverbal material. 
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Furthermore, Warrington and Weiskrantz (1968) and Warrington 

et al. (1971) have demonstrated that the functional status 

of STM for one type of material is independent of the func-

tional status of STM for other types of material, a finding 

consistent with evidence of the relative independence of 

verbal and nonverbal abilities (Guilford, 1967). Other in-

vestigators have presented evidence of hemispheric lateral-

ization of the consolidation phase of LTM (Squire & Slater, 

1978), with left unilateral lesions of limbic structures, 

priraarily of the hippocampus and perhaps the fornix and 

mamillary body (Butters & Cerm.ak, 1975) , resulting in disrup-

tion of the consolidation of verbal material and right uni-

lateral limbic lesions resulting in disruption of the 

consolidation of nonverbal mtaterial (Corkin, 1965; Kimura, 

1963; Milner, 1970; Prisco, 1976) . 

Little is known about the anatomical substrate of 

retrieval but certain aphasic problems, dysnomia for example, 

may be related to dysfunctional retrieval mechanisms (Russell, 

1981). However, the underlying neurological deficit is not, 

at this time, well articulated (Goodglass & Kaplan, 1976), 

although lesions to the left temporal lobe may result in 

word-finding difficulty (Filskov, Griram, & Lewis, 1981). 

Regarding storage, the physical location of the engram is 

unknown. However, there are suggestions that both episodic 

and categorical raemory are stored in various regions of the 
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temporal lobe, with verbal LTM stored in the left temporal 

area and nonverbal in the right (Penfield & Rasmussen, 1950; 

Landsdell, 1970; Luria, 1973; Russell, 1981; Warrington & 

James, 196 7). 

Although there appears to be ample neuropsychological 

evidence of cerebral lateralization of verbal and nonverbal 

memory functions, there are problems inherent in neuropsycho-

logical research in that the questions being asked require 

the use of human subjects (Goggin, 1982). Because of this 

requireraent, most conventional tools for the physiological 

study of memory (e.g., electroconvulsive shock, electrical 

stimulation of the brain, localized lesions, the use of 

antibiotics such as puromycin and antinomycin-D) are unavail-

able to the researcher except through fortuitous injury, 

aging, and death. Thus, firm conclusions regarding the 

anatomical substrate of memory and its relationship to 

amnesia are difficult to establish. 

The question of independent memory systems has also 

been addressed by researchers using laboratory designs devel-

oped in mtodern cognitive psychology. Paivio's (1971, 1975) 

dual-code theory has been a major impetus for work in this 

area. According to the dual-code theory, there are two 

independent but interconnected memory systems. The iraaginal 

svstem represents information continuously (analogue coding) 

and is specialized for representation of concrete concepts 
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(i.e., those that can be readily pictured or imagined). The 

verbal systera represents inforraation discretely and the 

codes bear no resemblance to things. The two systeras are 

assuraed to be interconnected so that a concept represented 

in the verbal system can be converted to images in the 

imaginal systera and vice versa, given that the particular 

concept can be appropriately recoded. 

Support for the dual-code theory coraes frora a number of 

sources. First, Posner and co-workers (Posner, 1969; Posner, 

Boies, Eichelman, & Taylor, 1969; Posner & Mitchell, 1967) 

and Frost (1972) have presented evidence which suggests that 

visual information can persist in meraory for a brief period 

of time after the stiraulus has vanished, that this inforraa-

tion is in STM rather than in the sensory register for 

vision, and that the inforraation can be activated from LTM. 

Secondly, several investigators (e.g., Atwood, 1971; Brooks, 

1968) have demonstrated that one can selectively interfere 

with imagery and verbal coraponents in raeraory tasks. Thirdly, 

Shepard and co-workers (Cooper & Shepard, 1973; Shepard & 

Metzler, 1971), in a series of experiraents on raental rota-

tion, and Kosslyn, Ball, and Reiser (1978), in studies of 

iraage scanning, have presented data which strongly suggest 

that visual codes are rather faithful to the stirauli which 

they represent in that they are processed analogously to 

physically present objects. Additionally, Stopher and 
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Kirsner (1981), in an examination of the fan effect on recog-

nition for pictures and sentences, found picture and sentence 

recognition to be differentially sensitive to the same vari-

ables. In Experiment 1, individuals memorized sets of pic-

tures or sentences that could be unambiguously depicted in 

each modality. The fan effect, contrasting study items 

involving unique- and shared-concepts combinations, was 

observed in the recognition reaction time data for sentences 

but not for pictures. In Experiment 2, items in each modal-

ity that shared concepts with items in the alternative 

modality were also memorized. Pictorial study items were 

found to influence reaction time to sentences with which they 

shared a concept but not vice versa. Stopher and Kirsner 

argue that their results suggest qualitatively different LTM 

processes for pictures and sentences and that they are incon-

sistent with the view that pictures and sentences have a 

common representational format in LTM. 

As can be seen, the dual-code theory has received sup-

port from a number of investigations. Nonetheless, it 

appears that the theory raay be unsatisfactory (Kintsch, 1977), 

For example, Pylyshyn (1973) and Anderson and Bower (1973) 

have argued that there are many logical difficulties inher-

ent in the idea that visual codes are exact copies of visual 

stimuli. First, such encoding would impose immense demands 

on LTM capacity. Secondly, retrieval of analogue codes 
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would require one to reperceive and analyze the codes—if 

stored pictures must be reperceived, why are they not 

already perceived entities rather than copies of visual 

events? Pylyshyn (1973) argues that images must be more 

like a description of what has been perceived than exact 

copies of visual stimuli. Also, Paivio concentrates on 

only two raodalities, iraaginal and verbal. Are there also 

independent memory systems for other sensory modalities and 

for abstract, conceptual memiory traces that are neither ver-

bal nor imaginary? 

The principal alternative to the dual-code theorv is 

the unitary view, which proposes that there is a single 

reoresentational format for pictorial and verbal stimuli. 

Several investigators have provided experimental sup-

port for the unitary view. In a series of experiments by 

Mandler and associates on elaborative rehearsal of visual 

codes (Mandler & Johnson, 1976; Mandler & Parker, 1976; 

Mandler & Ritchey, 1977), it was found that meaningful elab-

oration of certain types of visual information enhances 

their retention much as it enhances retention of verbal 

material. Bower, Karlin, and Dueck (1975) found that meraory 

for nonsensical pictures is improved when a meaningful label 

is supplied and Rafnel and Klatzky (1978) presented evidence 

which suggests that, on recognition tasks, individuals do 

not merely compare test pictures with internal copies of 
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original pictures but instead compare what they had pre-

viously decided was in the picture to their current interpre-

tation of its content. These results demonstrate that, as 

with verbal stim.uli, semantic analyses are extremely impor-

tant to the retention of pictorial stimuli. 

Theorists who support the unitary view generally assume 

that the representational format for visual and verbal codes 

is propositional (Klatzky, 1980). Propositions are assumed 

to be the basic units of knowledge and result from a combi-

nation of concepts. Anderson (1978) has provided several 

characteristics of propositions. First, they are more like 

the meaning of something rather than the something itself. 

Secondly, it makes sense to ask rather a proposition is 

true or false. Third, a proposition is formed according to 

certain rules, rules which may vary from theorist to theo-

rist. Within the unitary approach, theories vary in the 

extent to which they distinguish between the propositional 

reoresentations of verbal and visual information. For 

example, Kieras (1978) has proposed that there are two types 

of propositions, one for verbal information and one for 

visual information, while Anderson and Bower (1973) have 

proposed that information about pictures and sentences is 

retained in a coraraon propositional format. For purposes of 

the present study, it is sufficient to state that data sup-

Dorting one view or the other have been presented by a 
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number of investigators (e.g., xMoeser, 1974; Nelson, Metzler, 

& Reed, 1974; Kieras, 1978) and a consensus has yet to be 

reached. 

As can be seen from the preceding literature review, 

the raanner in which verbal and figural inforraation is repre-

sented in memory remains controversial and choosing one 

model as superior is difficult (Klatzky, 1980) . Indeed, 

Anderson (19 78) has argued that both an imaginal and proposi-

tional model can be developed to account for any set of data 

and Goggin (1982) has suggested that the question "Are 

pictures and words stored differently?" will likely remain 

unanswered for the foreseeable future. However, neuropsycho-

logical data do appear to support the view that different 

regions of the brain are involved at some time in the process-

ing of different kinds of information (Goggin, 1982). That 

is, the left cerebral hemisphere plays a major role in the 

processing of verbal information whereas the right hemisphere 

plays a mcajor role in the processing of figural material, 

although the manner in which it is stored may or may not be 

the same. 

As previously noted, Ryback (1971) has hypothesized the 

existence of a continuum in the effects of alcohol on meraory, 

ranging from Korsakoff's syndrome to transient alcohol 

amnesia. Support for such a continuum comes from a number 

of sources. 
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Investigations which have examined IM, STM, and RM as 

a function of alcohol intake indicate that RM for informa-

tion learned before exposure to alcohol and IM for informa-

presented during exposure are unirapaired (Hutchison, 

Tuchtie, Gray, & Steinberg, 1964; Jones & Jones, 1980; 

Lubin, 1979). However, STM and RM for information presented 

during exposure are adversely affected (Hutchison et al., 

1964; Jones & Jones, 1980). In Korsakoff patients, RM for 

events occurring before onset of the syndrome is unimpaired, 

except when they involve teraporal sequences (Goodwin, Hill, 

Hopper, & Viesselman, 1975; Wechsler, 1941). Likewise, IM 

for events occurring after onset of the syndrome is unim-

paired (Meissner, 1967; Talland, 1959). However, STM and RM 

for events occurring since onset of the syndrorae are severely 

impaired (Cermak, 1977; Cermak & Ryback, 1976; Kapur & 

3utters, 1977) . Chronic alcoholics also have intact IM (un-

impaired Digit Span perforraance) and RM for past events (un-

irapaired Vocabulary and Inforraation scores). During 

detoxification, STM and RM for events occurring during this 

period are disrupted (e.g., Adams et al., 1980). However, 

alcoholics appear to recover these meraory functions, at 

least for verbal raeraory, within two to three weeks of 

abstinence. 

Butters, Cerraak, Montgoraery, and Adinolfi (1977) and 

Cutting (1978) have suggested that the failure of earlier 
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studies to deraonstrate raore permanent memory deficits in 

abstinent alcoholics reflects the insensitivity of the tests 

utilized to assess raeraory rather than the lack of memory 

dysfunction. For example, Cutting (1978) found better dis-

crimination between alcoholics and nonalcoholics when photo-

graphs of histological specimans were used as the to-be-

remerabered stimuli rather than photographs of common objects, 

Mohs, Tinklenberg, Roth, and Kopell (1978) tested alco-

holics and nonalcoholics on the Sternberg item recognition 

task. Alcoholics and nonalcoholics were matched on age 

(mean age of 45 years) and education and alcoholics had been 

abstinent at least 30 days prior to testing, with a mean 

length of abstinence of approximately 45 days. Mohs et al. 

found a slowing of short-term memory scanning in alcoholics 

relative to nonalcoholics, suggesting that alcoholics pro-

cess information in STM at a slower than norraal rate even 

after four weeks of abstinence. 

Ryan and Butters (1980) tested alcoholics and nonalco-

holics on a verbal-verbal paired-associate learning task, a 

four-word short-terra memory task (utilizing the Peterson-

Peterson distractor technique), and a symbol-digit paired-

associate learning task. Four groups were formed: (1) 

young alcoholics (mean age of 42 years); (2) young controls 

(mean age of 41 years); (3) old alcoholics (mean age of 54 

years) ; and (4) old controls (mean age of 54 years) . In 
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addition, a group of elderly (mean age of 62.5 years) non-

alcoholics was included. All alcoholics had at least a 10-

year history of alcohol abuse (mean of 21 years) and had 

been detoxified for at least one-month (mean of eight months) 

Alcoholics and nonalcoholics of each age group were matched 

on IQ. On the verbal-verbal paired-associate learning task, 

young alcoholics were impaired relative to young nonalcohol-

ics and old alcoholics were impaired relative to old non-

alcoholics. There were no significant differences between 

the young alcoholics and the older nonalcoholics or between 

old alcoholics and elderly nonalcoholics. Essentially the 

same results were obtained in a delayed cued recall task. 

On the four-word short-term memory task, there were no sig-

nificant differences between young alcoholics and young non-

alcoholics while old alcoholics were impaired relative to 

old nonalcoholics and not significantly different frora 

elderly nonalcoholics. On the sym±)ol-digit paired-associate 

learning task, young alcoholics' performance was irapaired 

relative to young and old nonalcoholics. Old alcoholics' 

performance was impaired relative to old nonalcoholics and 

similar to that of elderly nonalcoholics. The results of 

Ryan and Butters suggest that alcoholics manifest detectable 

figural and verbal memory deficits despite several raonths of 

abstinence. 
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Ryan (1980) tested verbal learning and memory in alco-

holics and nonalcoholics. Alcoholics had been abstinent for 

a miniraum of four weeks and had at least a 15-year history 

of alcohol abuse. Alcoholics and nonalcoholics were matched 

on VIQ and age (raean age of 53 and 51 years, respectively). 

The task utilized by Ryan, the mental elaboration paradigm 

(Rohwer, 1973), allows the experimenter to raanipulate encod-

ing strategy or mnemonic and to assess the effects of a par-

ticular strategy on both speed of learning and long-term 

retention. The task requires individuals to study either 

pairs of nouns (no-explicit-mnemonic condition) or pairs of 

nouns embedded in sentences (explicit-mnemonic condition). 

The no-explicit-mnemonic condition requires the individual 

to rely on idiosyncratic encoding strategies. 

Ryan found alcoholics to demonstrate verbal learning 

deficits, requiring significantly raore trials to learn the 

list of noun pairs to criterion, only when they were not 

provided with an explicit ranemonic. Nonalcoholics learned 

the list equally fast regardless of whether or not they were 

provided with an encoding strategy. Alcoholics in the 

exDlicit-mnemonic condition learned the list to criterion as 

fast as did nonalcoholics in either condition. 

When memory of half the response nouns was tested imrae-

diately after list acquisition, no significant group differ-

ences were found, indicating that the degree of original 
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learning was equal. Ryan concluded that alcoholics' ability 

to spontaneously and efficiently encode verbal raaterial is 

irapaired. This finding suggests the presence of a continuura 

in encoding deficits as a function of alcohol intake as 

Cermak (19 77) and Cermak, Naus, and Reale (19 76) have re-

ported defective encoding processes in Korsakoff patients 

and Birnbaum and associates (Birnbaum, Parker, Hartley, & 

Noble, 1978; Parker, Birnbaum, & Noble, 1976) have suggested 

that encoding deficits are the prim.ary deficit underlying 

alcohol amnesia. 

When Ryan tested m.emory for the remaining half of the 

list five hours after miastery of the list, alcoholics per-

formed as well as nonalcoholics when they were cued with a 

coraplex prorapt (consisting of the meaningful sentence minus 

the response noun). A retention deficit appeared in alco-

holics only when recall was cued with a simple prorapt (con-

sisting of the stiraulus noun only), regardless of the 

presence or absence of an explicit mnemonic during original 

learning. Nonalcoholics performed equally well under both 

the complex and simple prompt conditions. 

Ryan concluded that the results of the long-term raemory 

test indicate that chronic alcoholics' retrieval proceses 

are deficient. However, no such conclusion can be made 

based on Ryan's results for two reasons. First, one has to 

assume that the iteras on each test of recall (immediate and 
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delayed) were of equal difficulty—this may be an incorrect 

assuraption. Second, the within subjects raanipulation of 

type of prorapt at delayed recall (at delayed recall, each 

individual was given a complex prompt for half the iteras and 

a simple prompt for the reraaining half) raakes it difficult 

to evaluate the possible interaction between initial encod-

ing strategy and type of recall prompt. Recall should be 

better when the to-be-remembered item is specifically 

encoded with respect to the cue given at recall than v/hen it 

is not (Thompson & Tulving, 1970). 

Statement of the Problem 

The results of Ryan (1980), Mohs et al. (1978), and 

Ryan and Butters (1980) indicate that alcoholics may show 

verbal raemory deficits even after three weeks of abstinence. 

However, several unanswered questions reraain. First, using 

essentially the sarae tasks as Ryan and Butters (1980) and 

Ryan (1980), Goldraan and Rosenbaum (1977), Sharp et al. 

(1977), and Ellenberg et al. (1980) found alcoholics to 

recover verbal memory functions within three weeks--it is 

not clear as to how the tests used by Ryan and Ryan and 

Butters are more sensitive to raemory deficits as was sug-

gested by Ryan and Butters (1980). The second question 

concerns figural raemory. While Goldman and Rosenbaum (19 77) 

and Ellenberg et al. (1980) found figural meraory to be ira-

paired after two and six weeks of abstinence, respectively, 
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Guthrie and Elliott (1980) and Kish et al. (1980) found sig-

nificant recovery in figural raemory after three and six 

weeks, respectively. 

As can be seen, no consistent pattern of raeraory recovery 

in abstinent alcoholics has eraerged. Discrepant results and 

inconsistencies in the literature raay be due to design prob-

lems and inappropriate statistical analyses in many of the 

investigations. Several investigators (e.g., Guthrie & 

Elliott, 1980; Kish et al., 1980) failed to include a control 

group of nonalcoholics for comparison purposes. Most investi-

gators have failed to examine the effects of age and number 

of years of drinking on recoverability of raeraory functions 

(e.g., Goldman & Rosenbaum, 1977; Guthrie & Elliott, 1980; 

Kish et al., 1980; Mohs et al., 1978; Ryan, 1980). Further-

more, raany investigators (e.g., Ellenberg et al., 1980, Kish 

et al., 1980; Mohs et al., 1978; Ryan, 1980; Ryan & Butters, 

1980) used multiple dependent variables and, without first 

establishing the existence of true differences between 

their groups through the use of multivariate analyses, 

tested each effect with an F ratio. Such an inappropriate 

use of multiple F tests inflates Type I error rates (Neher, 

1967) and the problem is compounded when the measures are 

not independent (Harris, 1975), as in tests of verbal and 

figural memory. 
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The third question is one of practical significance. 

Russell (1975) has indicated that a memory test which is 

used to measure memory irapairment resulting from brain dys-

function should be a clinically useful tool which has been 

related to other indices of brain damage. Many investigators 

have used unvalidated memory tests which are not clinically 

useful. Thus, even if raeraory deficits are observed in alco-

holics on these raeasures, it does not necessarily follow 

that the deficits are of practical significance; that is, 

the alcoholics may still be functioning at an unimpaired 

level. 

Before presenting the statement of problem, a brief 

overview of clinical memory testing will be presented so 

that the reader may be acquainted with the problems and 

trends in this area. 

Clinical Meraory Testing 

As indicated by Strub and Black (1977) "disturbances 

of memory are the most comraon initial coraplaint and often 

the raost disabling feature of early organic disease" (p. 63). 

Surprisingly however, there are at present only a few clini-

cal raemory tests or batteries available and Erickson and 

Scott (1977) have pointed out the scant attention given mem-

ory assessment in clinical neuropsychology. Furtherraore, 

many of the clinical memory tests which are currently avail-

able (e.g., Meraory for Designs Test, Benton Visual Retention 
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Test) are more measures of organic dysfunction than of 

meraory (Erickson & Scott, 1977). The most sensitive mea-

sures of brain damage in general are tests of complex fluid 

functions (Russell, 1979) . Since memory per se is not con-

sidered a fluid function (Russell, 1981), tests of raemory 

are inappropriate for assessing the existence of brain 

daraage in general and, indeed, memory tests have been shown 

to be relatively poor in determining its existence (Russell, 

1981). Rather, clinical memory tests should be used as mea-

sures of meraory impairm.ent resulting from brain damage 

(Russell, 1975) . 

Russell (1981) has delineated five general functions of 

clinical memory testing: (1) to aid in the lateralization 

of brain damage; (2) assisting in the diagnosis of a specific 

organic condition; (3) contributing to the understanding of 

the pattern of brain damage; (4) contributing to the under-

standing of normal memory function; and, raost iraportantly, 

(5) assisting in the rehabilitation and management of brain-

damaged patients. Two of these functions—contributing to 

the understanding of the pattern of impairment and assisting 

in rehabilitation and management—are of particular rele-

vance in meraory testing with alcoholics. 

Of the various memory batteries that have been devel-

oped, the Wechsler Memory Scale (WMS) is the most coramonly 

used and the only one with more than the most haphazard of 
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norms, although even the WMS norms are unsatisfactory (Lezak, 

1979) . The WMS (Wechsler, 1945) was developed expressly for 

the purpose of assessing the existence of meraory impairment 

resulting from brain damage (Wechsler, 194 5). The WMS con-

tains seven subtests: (1) the Personal and Current Informa-

tion subtest asks for age, date of birth, and identification 

of current and recent public officials; (2) the Orientation 

subtest has questions about time and place; (3) the Mental 

Control subtest assesses automatism.s (alphabet) and simple 

conceptual tracking (count by 4's from 1 to 53); (4) Logical 

Memory tests short-term recall of verbal ideas with two para-

graphs; (5) Digit Span tests immediate memory and differs 

from the WAIS Digit Span by omitting the three-digit trial 

of Digits Forward and the two-digit trial of Digits Backward 

and by not giving score credits for performances of nine for-

ward or eight backward; (6) Visual Reproduction is a short-

term visual meraory drawing task; and (7) the Associate 

Learning subtest assesses verbal retention. 

The norraative population of the WMS is small (about 200) 

and composed of an unreported nuraber of age groups between 

the ages of 25 and 50. No inforraation was given concerning 

the intellectual ability of the norraative population. The 

restricted age range stops at the point where the incidence 

of cerebral dysfunction increases and where the greatest 

normal changes in memory occur (Lezak, 1979). The low 
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internal consistency of WMS subtests makes the reliability 

of the instrument questionable. Subtest intercorrelations 

are so low that subtest deviations cannot predict brain 

pathology (Hall, 1957). 

Another problem with the WMS is that its design is 

based on two presuppositions regarding memory and brain 

damage which are probably incorrect (Russell, 1975) and one 

which is highly controversial (Goggin, 1982): (1) that mem-

ory is a unitary function whose various aspects (verbal and 

nonverbal) are additive (Dujovne & Levy, 1971); (2) that 

brain damage is a unitary process that can be measured by a 

single test; and (3) that the brain functions as a whole 

rather than as a coordination of localized functions (Luria, 

1976). In regard to the first assuraption, factor analyses 

of raemory abilities have isolated several different types 

of memories (Kelly, 1964; Masson, 1978), including associa-

tive, auditory, figural, span, iconic, and memory for mean-

ing. Regarding the second assumption, Black (1973) found 

that two types of related brain damage, closed and pene-

trating head trauma, produce different effects on meraory, 

deraonstrating that brain damage is not a unitary process. 

Regarding the third assumption, data cited earlier provide 

strong support of hemispheric localization of different 

types of meraory processing and argue against equipotential-

ity. 
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In the WMS scoring system, scores from measures of dif-

ferent types of memory and from raeasures which are not 

related to memory (e.g., Orientation) are lumped together as 

a unitary score. Thus, information regarding interhemisphe-

ric differences and differences between types of memory is 

lost. Also, the WMS provides no method for testing LTM. 

Defects in test construction (auestionable reliabilitv) 

and the inaccurate conceptualizations of the nature of meraorv 

and brain damage on which the WMS is based may underlie the 

demonstrated inability of the WxMS to discriminate between 

organic patients and other groups, including normal individ-

uals (Parker, 1957) and recently detoxified alcoholics 

(Løberg, 1980; Parsons & Prigatano, 1977) . 

Factor analyses have demonstrated that the WMS is not 

a unitary scale and that its different subtests measure 

organicity in different ways and with differing degrees of 

sensitivity. Bachrach and Mintz (1974) and Kear-Colwell 

(1973) have identified three factors: Factor I contains the 

Information and Orientation subtests and is not really a raea-

sure of memory (Russell, 1981); Factor II consists of the 

Mental Control and Digit Span subtests; Factor III consists 

of the Logical Meraory, Visual Reproduction, and Associate 

Learning subtests. Of these subtests, only Inforraation, 

Logical Memory, Visual Reproduction, and Associate Learning 

significantly discrimdnate mild brain-damaged patients from 
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non-brain daraaged patients (Bachrach & Mintz, 1974; Kear-

Colwell, 1973). Thus, of the two factors containing tests 

of memory, only Factor III is consistently related to brain 

damage. Of the three subtests in Factor III, Associate 

Learning is very arabiguous as to its components. Dujovne 

and Levy (1971) found that different parts of the Associate 

Learning subtest load on different factors and thus it is 

not a clear raeasure of raeraory function and contributes lit-

tle inforraation to the Logical Meraory and Visual Reproduc-

tion subtests (Bachrach & Mintz, 1974). 

Recently, Russell (1975) has developed a modification 

if the WMS—the Revised Wechsler Memory Scale (RWMS)—that 

utilizes only the Logical Meraory and Visual Reproduction 

subtests of the WMS. These two subtests were found to be 

strongly related to brain damage (Bachrach & Mintz, 19 74; 

Kear-Colwell, 1973) and measure lateralized meraory func-

tions, thereby elirainating the left hemisphere bias of the 

WMS (Prigatano, 19 7 8). The other feature added to the RWMS 

is that of a long-term raeraory measure for each subtest. 

This was produced by readministering the memory tests one-

half hour after the original administration. Thus, the RWMS 

contains six separately scored tests; verbal short-term mem-

ory, verbal long-term meraory, verbal percent retained, 

figural short-term meraory, figural long-term meraory, and 

figural percent retained. 
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In order to create a raeasure of araount of raeraory impair-

ment, the raeraory scores were coordinated with the Average 

Irapairraent Index of the HRB. The Average Impairment Index 

was developed by Russell, Neuringer, and Goldstein (1970) 

to provide a raeasure of the araount of mental impairment pro-

duced by brain damage—other measures of brain damage simply 

determine the existence of daraage. 

The original RWMS validation study (Russell, 1975) uti-

lized a måxed group of 75 brain-damaged and 30 normal indi-

viduals. Reliability coefficients for each score were .83 

(verbal short-term), .88 (verbal long-term), .84 (verbal 

percent retained), .84 (figural short-term), .85 (figural 

long-term) , and .51 (figural percent retained) . The t.-

tests for all these correlations were significant. Each of 

the six measures significantly discriminated brain-daraaged 

from non-brain-damaged individuals although Russell failed 

to provide inforraation on his rates. Each measure was also 

significantly correlated with the Average Impairment Index 

of the HRB. Since the original validation study, the RWMS 

has been cross-validated in studies of brain-damaged patients 

and medical patients (Grimm, 1979) and deraentia patients and 

normal aging individuals (Logue & Wyrick, 1979). McCarty, 

Logue, Power, Ziesat, and Rosenstiel (1980) have reported 

interscorer reliabilities for the RWMS ranging from .87 to 

.98. 
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The purpose of the present study was to investigate the 

relationship between chronic alcohol abuse and verbal and 

figural meraory. Specifically, the study examined the pat-

tern of memory deficit in alcoholics who had been abstinent 

for a period of four weeks as a function of number of years 

of self-reported heavy drinking and age. Thus, the study 

attempted to determine whether younger and/or older, shorter-

term and/or longer-term alcoholics showed verbal and/or 

figural memory deficits after 28 days of "drying out." The 

study corrected the statistical and methodological errors 

which characterize many of the investigations in this area. 

The study utilized the RWMS to investigate memory func-

tioning. The RWMS was chosen for several reasons: (1) it 

is a clinically useful memory battery which has been shown 

to be related to cerebral dysfunction; (2) it is based on 

neuroanatomical and psychometric data (Grimra, 1979) and takes 

into account hemispheric lateralization of memory processes 

and the existence of different types of memory (although it 

does not provide measures of each type of memory which has 

been identified); and (3) norms are provided for each memory 

score which correspond to the Average Irapairraent Index of 

the HRB (Russell et al., 1970). Thus, the extent of raeraory 

impairment can be estimated for each type of meraory that is 

measured. 
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The study was designed to test the following hypotheses: 

(1) There would be a significant main effect for abuse 

status (number of years of heavy drinking); that is, the per-

formance of longer-term alcoholics on a linear combination 

of RWMS memory measures and on each measure considered indi-

vidually was predicted to be significantly impaired relative 

to that of shorter-term alcoholics and nonalcoholics. The 

performance of shorter-term alcoholics was predicted to be 

impaired relative to that of nonalcoholics. 

(2) There would be a significant raain effect for age cate-

gory (older or younger); that is, the performance of older 

individuals on a linear combination of memory measures and 

on each figural measure considered individually was predicted 

to be significantly impaired relative to that of younger in-

dividuals. Nonsignificant verbal short-term and verbal long-

term differences as a function of age category were predicted 

(3) Nonsignificant Abuse Status x Age Category interactions 

were predicted, indicating that the effect of these two fac-

tors on a linear combination of the dependent variables and 

on each variable considered individually was essentially 

additive (Winer, 19 71). 

(4) Older individuals were predicted to perform significantly 

better on measures of verbal short-terra and long-term memory 

than on measures of figural short-term and long-term memory, 

respectively. Nonsignificant verbal-figural differences were 

predicted for younger individuals. 



CHAPTER II 

METHODOLOGY 

Subjects 

Participants in this study came frora two populations. 

Alcoholics were recruited from the Big Spring State Hospital 

Substance Abuse Program, Big Spring, Texas. This unit is 

described in Appendix A. The population of this unit con-

sists of raales and feraales who are voluntary and involun-

tary admissions for substance abuse treatment. The raajority 

are long-term abusers with a history of heavy abuse for ten 

years or raore. Only patients who were adraitted for alcohol 

dependence were considered for participation in the study. 

The majority of alcoholics are long-term drinkers and range 

in age from the early 20's to mid 60's. Most of these 

patients corae frora working class backgrounds and have approxi 

raately 12 years of education or its equivalent (e.g., GED). 

They tend to be eraployed in job positions which range frora 

unskilled to skilled. Patients with serious raedical prob-

leras and those who present as psychotic are referred by the 

Substance Abuse Prograra to the appropriate treatraent facil-

ity and, thus, are screened by the unit upon admission. 

Nonalcoholic individuals were recruited from sraoking 

and weight control groups conducted at William Beaumont 

Army Medical Center, Psychology Service, El Paso, Texas. 

The population of these groups consist of male and female 

67 
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active duty and retired service members and their dependents 

These individuals range in age from their late teens to 

early 70's. Most have a high school education (or the 

equivalent) and the majority of active duty and retired ser-

vice merabers are, or were, enlisted personnel. Weight and 

smoking control treatment consists of hypnotherapy used in 

conjunction with behavioral techniques. Group admissions 

are routinely screened for psychoses and substance abuse 

and are voluntary. 

Four groups of right-handed alcoholic Caucasian males 

and two groups of right-handed nonalcoholic Caucasian males 

were formed. Based on earlier studies (e.g., Cermak & 

Ryback, 1976; Ellenberg et al., 1980; Jones & Parsons, 1971; 

Ryan & Butters, 1980), two age groups were formed: (1) 44-

62 years of age and (2) 25-42 years of age. Although raany 

studies (e.g., Kapur & Butters, 1977; Tarter, 1973; Tarter 

& Jones, 1971) have used a 10-year history of self-reported 

heavy drinking as the cutting point in dichotoraizing alco-

holics into long-terra and short-terra groups, alcoholics in 

this study were dichotomized into longer-term and shorter-

term groups based on a 15-year history of self-reported 

heavy drinking. Support for a 15-year cutting point comes 

from a number of sources. First, recent studies which have 

reported continuing verbal memory deficits in alcoholics 

with more than three to four weeks of abstinence have 
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utilized alcoholics with at least a 15-year history of heavy 

drinking (Ryan, 1980) or a mean history of 20.9 years of 

abuse (Ryan & Butters, 1980). Secondly, a perusal of the 

studies of Tarter (1973) and Tarter and Jones (1971), two 

studies which have been widely cited as support for a 10-

year cutting point, indicates that their alcoholic samples 

actually had means of 17.5 (long-terra) and 4.5 (short-terra) 

years of abuse or less than or greater than 14.5 years of 

abuse, respectively. 

Thus, six groups were formed: (1) older, longer-term 

alcoholics (OLTA); (2) older, shorter-term alcoholics (OSTA); 

(3) older nonalcoholics (ONA); (4) younger, longer-term 

alcoholics (YLTA); (5) younger, shorter-term alcoholics 

(YSTA); and (6) younger nonalcoholics (YNA). Longer-term 

alcoholics had a self-reported history of heavy drinking of 

more than 15 years. Shorter-term alcoholics had a self-

reported history of less than or equal to 15 years. 

Alcoholics were detoxified for a period of four weeks 

at time of testing. Nonalcoholics were tested before treat-

ment for smoking or weight control began. Groups were 

matched on socioeconomic status (SES) as assessed by the 

Hollingshead Two Factor Index of Social Position (Holling-

shead, 1978). This index is derived from a weighted linear 

combination of occupation and education. Occupational and 

educational status of participants in the study were 
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obtained by self report. Nuraber of years of heavy drinking 

was also determined by self report. The use of self-

reported data regarding number of years of abuse is justi-

fied on two bases: (1) all alcohol questionnaires are 

essentially self-reports, regardless of how detailed the 

questionnaire may be and (2) Ellenberg et al. (1980), found 

self-reported number of years of heavy drinking to be the 

most reliable indicator of drinking history from a number of 

indicators, including daily consumption, frequency of alco-

hol "binges," and general topography of alcohol use prior to 

treatraent. Additionally, data regarding drug treatment, 

including vitamin therapy, were obtained. Table 1 gives a 

summary of descriptive statistics regarding age, number of 

years of heavy drinking, and SES for each group. 

Instruments 

Russell's (19 75) revision of the Wechsler Memory Scale 

(Wechsler, 194 5), the Revised Wechsler Meraory Scale (RWMS), 

was used to assess raeraory. Instructions and scoring for 

the two subtests which comprise the RWMS (Logical Memory 

and Visual Reproduction) are generally the sarae as those 

given in the WMS raanual with the following exceptions: (1) 

one-half hour after the first administration, the examiner 

requests a second recall of the meraory material and (2) 

Logical Memory scores are not divided by two for an average 

Logical Memory score. 



TABLE 1 

AGE, NUMBER OF YEARS OF HEAVY DRINKING (YRS) 
AND SES FOR EACH GROUP 

7 1 

Group n Age YRS SES 

Older l o n g e r -
term a l c o h o l i c s 
(OLTA) 

Older s h o r t e r -
term a l c o h o l i c s 
(OSTA) 

Older non-
a l c o h o l i c s 
(ONA) 

Younger l o n g e r -
t e n n a l c o h o l i c s 
(YLTA) 

Yoimger s h o r t e r -
term a l c o h o l i c s 
(YSTA) 

Younger non-
a l c o h o l i c 
(YNA) 

15 

11 

15 

12 

16 

15 

^Standard dev ia t ion . 

meêin 

SD^ 

luean 

SD 

mean 

SD 

mean 

SD 

mean 

SD 

mean 

SD 

4 9 . 1 3 

2 .92 

5 1 . 0 9 

3 . 8 1 

4 9 . 2 0 

5 .75 

36 .42 

3 .66 

34 .00 

4 . 5 3 

32 .27 

5 .02 

2 7 . 2 0 

5 .29 

9 .55 

4 . 7 0 

— 

— 

2 0 . 5 0 

4 . 6 6 

1 1 . 3 1 

3 .46 

— 

— 

6 0 . 3 3 

11 .10 

4 9 . 4 6 

13 .95 

4 8 . 6 0 

11 .24 

52 .00 

8 .88 

5 2 . 1 3 

1 1 . 1 3 

4 6 . 7 3 

8.52 

Verbal and f igura l percentage re ta ined scores , as devel-

oped by Russell (1975), were not u t i l i z e d in the study due 

to t h e i r quest ionable r e l i a b i l i t y . In the i n i t i a l RWMS 

v a l i d a t i o n study (Russel l , 1975), the obtained r e l i a b i l i t y 

c o e f f i c i e n t s were: (1) verbal shor t - term, .83; (2) f igura l 

shor t - ter ra , .84; (3) verbal long-term, .88; (4) f igura l 

long-term, .85; (5) verbal percentage re ta ined , .85; and 
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(6) figural percentage retained, .51. As can be seen the 

reliability coefficient for figural percentage retained is 

unacceptably low. Other investigators (McCarty et al., 

1980) have examined alternate-form reliabilities for the two 

RWMS subtests (Logical Memory and Visual Reproduction from 

Forms I and II of the WMS). Acceptable correlations were 

obtained for all scores with the exception of verbal and 

figural percentage retained (.40 and .42, respectively). Un-

acceptably low correlations are likely due to the fact that 

small differences in the number recalled after one-half hour 

relative to the number recalled on imraediate testing produce 

wide differences in the percentage retained scores when both 

scores, immediate and delayed, are low (McCarty et al., 1980) 

Another problem v;ith the percentage retained scores is that 

individuals may occasionally remember more on delayed recall 

than on immediate recall, producing percentage retained 

scores greater than 100. 

Interposed tasks between immediate and delayed recall 

were the Seashore Rhythm and Speech-Sounds Perception tests 

of the HRB. 

Procedure 

All persons were adm.inistered the tests in the same 

sequence, Logical Meraory followed by Visual Reproduction. 

One-half hour after immediate recall, each participant was 

asked to retell the stories as he remerabered thera. If the 
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individual remembered nothing about a story, he was prompted, 

"Do you remember a story about a washer woman?" or "Do you 

remember a story about a ship?" If he then recalled the 

story, it was scored according to Wechsler's instructions 

except that the item used as a prompt was not counted in the 

score. Each participant was then asked to reproduce the 

designs once again. If a participant failed to remember any 

particular design, he was given a prompt, "Do you remember 

a design that looks like flags?" or "Do you remember a design 

that looks like windows?" or "Do you remember a design with 

loops and rectangles?" One point was then deducted from the 

total points earned for the particular design which required 

prompting. 

Four final scores were tabulated for each participant. 

The immediate recall tasks provided verbal and figural short-

term meraory scores (VST and FST, respectively). Delayed 

recall testing provided verbal and figural long-terra memory 

scores (VLT and FLT, respectively). Additionally, raw 

scores were converted to scale scores which correspond to 

the Average Impairment Index of the KRB (Russell et al. , 

1970). Scale scores range from 0 to 5, with increasing 

memory impairm.ent related to higher scores. Roughly, 0 and 

1 are normal; 2 corresponds to mild impairment; 3 to moder-

ate impairment; 4 to moderately severe; and 5 to severe. 

Conversion to scale scores permitted a direct comparison to 
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be made between verbal and figural meraory tests and provided 

an estiraate of severity of irapairraent. 

During the thirty minute interval between immediate and 

delayed recall, each individual was given the Seashore Rhythm 

and Speech-Sounds Perception tests. These interposed tests 

were designed to prevent rehearsal of the to-be-reraembered 

material. Participants were not informed of the delayed 

recall test before it was actually administered. 

Debriefing was conducted after delayed recall data were 

obtained. Inforraed consent was obtained by having each in-

dividual sign a consent forra approved by the Huraan Assurance 

and Consent Coramittees of the Big Spring State Hospital (see 

Appendix 3). Participants were informed that they could 

withdraw from the study at any time without penalty. 

The experimental design is outlined in Table 2. 

TABLE 2 

OVERVIEW OF EXPERIMENTAL DESIGN 

Age Category 

Older 
(44-62) 

Younger 
(25-42) 

Longer-term 
(>15 yrs) 

n = 15 

n = 12 

Abuse Status 

Shorter-term 
(< 15 yrs) 

n = 11 

n = 16 

None 

n = 15 

n = 15 



CHAPTER III 

RESULTS 

The experiraental design was originally planned to be 

a 3 X 2 between-groups factorial with equal cell frequencies. 

Due to the characteristics of the available alcoholic sample, 

two of the six cells were not completely filled. Thus, the 

resulting design was a 3 x 2 between-groups factorial with 

unequal cell frequencies. The strategy chosen to deal with 

nonorthogonality was the unweighted raeans approach. This is 

the strategy generally recommended for experimental research 

(Tabachnick & Fidell, 1983). In the unweighted means 

approach, all tests of significance are given equal weight. 

Each main effect and interaction is assessed after adjust-

ment is made for all other main effects, interactions, and 

covariates. Since this study involved multiple dependent 

measures, an initial test of significance was conducted on 

a linear combination of the dependent measures using facto-

rial multivariate analysis of variance (f^NOVA). The fixed 

effects model of the analysis of variance was utilized. 

That is, levels of each independent variable were arbitrar-

ily chosen, rather than randomly selected, frora populations 

of levels. Analysis was perforraed through SPSS MANOVA as 

provided in the SPSS 7-9 update manual (Hull & Nie, 1981). 

Before the MANOVA was performed, an evaluation for the 

presence of within-cell univariate and/or multivariate 

75 
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outliers was conducted. Within-cell univariate outliers 

were assessed by perforraing within-cell Z_ score transforraa-

tions of each variable. The criterion for classification 

of any particular score as a univariate outlier was Z = + 

3.0 (Tabachnick & Fidell, 1983). Using this criterion, no 

univariate outliers were identified. The presence of raulti-

variate outliers was assessed by exaraining Mahalanobis's 

and Cook's distances. Cook's distance identifies cases 

which are nonsignificantly deviant frora the regression line 

but which are outliers in terms of location on the regres-

sion line. Mahalanobis distance identifies outliers in 

terms of distance from the group centroid. Probability 

values for Cook's distance were furnished by SPSS New Re-

gression (Hull & llie, 1931) . Probability values for 

Mahalanobis distance were furnished in Outliers in Statis-

tical Data (Barnett & Lewis, 1978). No significant multi-

variate outliers were identified. 

An evaluation of the assumptions underlying the multi-

variate analysis of variance was also performed. The saraple 

size of 84 produced raore than the 20 degrees of freedom for 

error in the univariate case (df = 78) which has been 

suggested by Tabachnick and Fidell (1983) as providing 

assurance of multivariate norraality of the sarapling distri-

bution of raeans, even with unequal cell frequencies. 

Furthermore, the dependent variables utilized in the study 



77 

were expected to be norraally distributed in the population 

and an exaraination of the degree of skewness of the saraple 

distribution of each variable showed none to be signifi-

cantly skewed at the D = .01 level of significance. Thus, 

while raultivariate normality is perhaps impossible to 

directly assess when a number of variables are involved 

(Tatsuoka, 1971) , there is ample support for its presence 

in this study. Even if normality were modestly violated, 

Mardia (19 71) has demonstrated the robustness of ?-lANOVA if 

the violation is due to skewness rather than to the presence 

of outliers. A test for homogeneity of variance-covariance 

matrices, using Box's M, showed no statistically signifi-

cant deviation from homogeneity (F̂  = 1,189, df = 50,9640, 

£ = .17). Linearity was assessed by examining scatterplots 

(provided by SPSS New Regression) between all possible com-

binations of dependent variables. No evidence was found 

for gross deviation from linearity. Multicolinearity and 

singularity were assessed by calculating the deterrainant of 

the pooled within-cells correlation raatrix. It has been 

suggested (Tabachnick & Fidell, 1983) that raulticolinearity 

and/or singularity may be present when this determinant is 

near zero (about .0001). The deterrainant of the pooled 

within-cells correlation raatrix was found to be .06. Addi-

tionally, an inspection of the between-cell correlation 

matrix (Table 3) for correlations in excess of .99 
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(Tabachnick & Fidell, 1983) failed to produce any indica-

tion of bivariate colinearity. Thus, neither multicolinear-

ity nor singularity were suspected. 

TABLE 3 

BETWEEN-CELL CORRELATION MATRIX FOR ALL 
INDEPENDENT AND DEPENDENT VARIABLES 

Age SES Y r s ^ VST FST VLT FLT 

Age 

SES . 14 

Yrs . 1 8 . 3 2 * * 

VST - . 2 3 * - . 2 0 - . 4 9 * * 

rST - . 3 6 * * - . 2 6 * - . 3 0 * * . 4 0 * * 

VLT - . 1 7 - . 2 7 * - . 3 4 * * . 8 6 * * . 3 7 * * 

FLT - . 4 5 * * - . 2 0 - . 2 4 * . 5 1 * * . 8 7 * * . 4 8 * * 

^ Number of self-reported years of heavy drinking. 

£ < . 05. 

n < .01. 

The test statistic chosen for the multivariate tests 

of significance was Wilk's Lambda, which can be transformed 

into an appropriate F statistic using Rao's (1973) formula. 

Alpha was set at .05. Dependent variables were VST, FST, 

VLT, and FLT. Independent variables were abuse status 

(number of years of heavy drinking) and age category. The 
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main effect of abuse status was significant (F = 5.186, df 

= 8,150, £ < .001). Thus, the hypothesis of no differences 

on the combined dependent variables as a function of number 

of years of alcohol abuse must be rejected. The raain 

effect of age category was also significant (F = 4.944, df 

= 4,75, £ = .001). Thus, the hypothesis of no differences 

on the combined dependent measures as a function of age was 

rejected. The Abuse Status x Age Category interaction 

effect failed to reach statistical significance (F = .617, 

df = 8,150, £ = .763), indicating that the effects of number 

of years of heavy drinking did not vary with age. These 

results reflect a moderate association between abuse status 

and the combined dependent variables (eta = .387) and a 

somewhat smaller association between age category and the 

combined dependent variables (eta = .209). Table 4 is a 

summary of the results of the MANOVA 

TABLE 4 

SUMflARY TABLE FOR THE MULTIVARIATE 
ANALYSIS OF VARIANCE 

W i l k ' s H y p o t h e s i s E r r o r Approximate F̂  
Lambda df df 

Abuse Status 
(A) 

Age Category 
(B) 

A X B 

0.614 

0.791 

0.937 

8 

8 

150 

75 

150 

5 .186** 

4 . 9 4 4 * 

0 .617 

D = . 0 0 1 

* • 
£ < . 0 0 1 
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The effects of abuse status and age category on each 

individual dependent measure were examined with separate 

3 x 2 between-groups factorial analyses of variance (ANOVA). 

Tests for homogeneity of variance were made for each depen-

dent measure using the Bartlett-Box F test (Winer, 1971). 

The results showed no statistically significant deviation 

from homogeneity for any of the dependent variables (VST: 

F = 1.876, df = 5.7474, £ = .095; FST: F = .375, df = 

5,7474, D = .866; VLT: F = .615, df = 5,7474, £ = .688; 

FLT: F = .957, df = 5,7474, £ = .443). Cell means and 

standard deviations for each individual dependent measure 

are presented in Table 5. ANOVA sumraary tables are pre-

sented in Table 6. Analyses are reported with adjusted (to 

control for probability pyramiding) and unadjusted alpha 

values. Unadjusted alpha (i.e., setting alpha at .05 for 

each ANOVA) resulted in an experimentwise alpha level of 

.337. An experiraentv;ise error rate of 4.7% was achieved by 

setting alpha at .006. However, adjustraent of alpha based 

on the number of analyses performed is only a partial solu-

tion to the problem of probability pyramiding (Neher, 1967). 

Indeoendent replication would be much more satisfactory. 

Stepdown analyses (Bock & Haggard, 1968), which would con-

trol for inflated Type I error rate by testing each depen-

dent variable in a series of analyses of covariance with 

each preceding dependent measure serving as a covariate and 
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CELL MEANS AND STANDARD DEVIATIONS 
EACH DEPENDENT MEASURE 

(SD) FOR 

Group 

Older longer-
term alcoholics 

Mecin 

SD 

Verbal 
short-term 

11.267 

4.743 

Raw 

Figural 
short-term 

5.933 

3.283 

Scores 

Verbal 
long-term 

8.800 

5.596 

Figural 
long-term 

4.933 

3.283 

Older shorter-
term alcoholics 

Mean 

SD 

Older 
nonalcoholics 

Mecin 

SD 

Younger longer-
term alcoholics 

Mean 

SD 

Younger shorter-
term alcoholics 

Mean 

SD 

Younger 
alcoholics 

Mean 

SD 

14.091 

6.074 

20.267 

4.383 

16.000 

7.447 

15.000 

5.842 

20.467 

3.335 

7.455 

2.505 

8.800 

2.981 

9.083 

2.353 

8.563 

3.032 

10.133 

2.669 

12.000 

6.387 

15.333 

6.651 

12.917 

6.999 

11.313 

5.546 

15.067 

4.511 

5.727 

2.687 

7.400 

3.582 

9.083 

2.275 

7.563 

2.502 

9.000 

2.236 
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TABLE 5—Cont inued 

Group 

Older longer-
t e m alcoholics 

Mean 

SD 

Verbal 
short-term 

3.867* 

1.060 

Scale 

Figural 
short-term 

3.067* 

1.280 

Scores 

Verbal 
long-term 

3.600* 

0.986 

Figural 
long-term 

3.067* 

1.335 

Older shorter-
term alcoholics 

Mean 

SD 

Older 
nonalcoholics 

Mean 

SD 

Younger longer-
term alcoholics 

Mean 

SD 

Younger shorter-
term alcoholics 

Mean 

SD 

Younger 
nonalcoholics 

Mean 

SD 

3.182* 

1.537 

1.933 

0.961 

3.000* 

1.414 

3.188* 

1.167 

1.933 

0.594 

2.455** 

1.036 

1.733 

1.335 

1.667 

0.985 

1.875 

1.310 

1.267 

1.163 

3.273* 

1.954 

2.400* 

1.183 

2.917** 

1.379 

2.875** 

1.258 

2.267** 

0.799 

2.636** 

1.120 

2.000** 

1.648 

1.250 

1.055 

1.938 

1.063 

1.133 

1.060 

Moderatelv impaired range 
* * 
Mildly impaired range. 
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TABLE 6 

SUr̂ MARY TABLES FOR THE FACTORIAL ANALYSES OF 
VARIANCE FOR EACH DEPENDENT MEASURE 

Verbal Sho r t - t e rm 

Source SS df MS 

Abuse Status 
(A) 

Age Category 
(B) 

A X B 

Error 

Total 

765.711 

78.155 

81.589 

2230.509 

3155.964 

2 

1 

2 

78 

83 

382.855 

78.155 

40.795 

28.596 

— 

13.388 

2.733 

1.427 

— 

—— 

<.001* 

102 

.246 

Sign i f i can t with alpha adjusted to .006 

Figural Short-term 

Source 

Abuse Status 
(A) 

Age Category 
(B) 

A X B 

Error 

Total 

SS 

59.284 

71.581 

16.858 

636.648 

784.371 

df 

2 

1 

o 
^ 

78 

83 

MS 

29.642 

71.581 

8.429 

8.162 

— 

F_ 

3.632 

8.770 

1.033 

— 

—— 

£ 

.031 

.004* 

.361 

— ~ 

^ • w 

*Signif icant with alpha adjusted to .006. 
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TABLE 6—Continued 

Verbal Long-term 

Source 

Abuse Status 
(A) 

Age Category 
(B) 

A X B 

Error 

Total 

SS 

306.331 

22.900 

95.350 

2750.021 

3175.602 

df 

2 

1 

2 

78 

83 

MS 

153.165 

22.900 

47.675 

35.270 

—— 

F_ 

4.343 

0.649 

1.352 

— 

— 

£ 

.016 

.423 

.265 

— 

— 

0 0 6 . 
NOTE. No s ignif icant differences with alpha set at 

Figural Long-term 

Source SS df MS P 

Abuse Status 
(A) 

Age Category 
(B) 

A X B 

Error 

Total 

37.703 

131.738 

27.105 

613.569 

810.115 

2 

78 

83 

18.852 

13.553 

7.866 

2.397 

131.738 16.747 

1.723 

.098 

< .001* 

.185 

Significant with alpha adjusted to .006. 
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by adjusting alpha in such a way that it does not exceed 

some critical value for the series of tests, were not uti-

lized in this study. This strategy calls for a deterraina-

tion of priority of dependent measures in terms of 

theoretical or practical intersts and, in the present study, 

no such deterraination could be raade. 

The following discussion of the series of ANOVAs will 

be presented in term.s of the results obtained with unadjusted 

alpha. Until, and if, future independent replication more 

firmly establishes or disconfirms their veridicality, these 

results are considered to be tentative. 

Hypothesis number one predicted the performance of 

longer-term alcoholics on each dependent measure to be sig-

nificantly irapaired relative to that of shorter-terra alco-

holics and nonalcoholics and the performance of shorter-terra 

alcoholics to be significantly irapaired relative to non-

alcoholics. Significant raain effects for abuse status were 

found only on VST (F = 13.388, df = 2.78, p< .001, eta^^^. 
— ^̂ — air 

= .256), FST (F = 3.632, df = 2,78, £ = .031, eta^^^^ = 
2 

.085), and VLT (F = 4.343, df = 2,78, £ = .016, eta ^^^ = 

.100). A post hoc coraparison of raarginal means for abuse 

status, using the Tukey hsd procedure (Winer, 1971), indi-

cated that nonalcoholics performed significantly better 

than longer-terra and shorter-terra alcoholics on VST (£ = 

3.837, df = 81, D < .05) and significantly better than 
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longer-terra alcoholics on FST (c[ = 2.114, df = 81, p < .05) 

and VLT (a = 4.207, df = 81, £ < .05). There were no sig-

nificant differences between longer-term and shorter-term 

alcoholics on any of the dependent measures. Thus, hypoth-

esis number one received only partial support. 

Hypothesis number two stated that the performance of 

older individuals would be significantly impaired relative 

to that of younger individuals on measures of figural memory 

but not on measures of verbal mem.ory. Significant univari-

ate Fs for age category were obtained on FST (F = 8.770, af_ 
2 

= 1,78, £ = .004, eta .̂ = .101) and FLT (F = 16.747, df = 
a J. t — — 

1,78, £ < .001, eta^ .^ = .177) but not on VST or VLT. ThuS/ ^ alt 

hypothesis number two received full support. 

Hypothesis number three stated that there would be a 

nonsignificant interaction between abuse status and age 

category on each dependent raeasure. Since none of the uni-

variate interaction terms reached statistical significance, 

this hypothesis received full support. Thus, the effect 

of abuse status did not vary across age category on any of 

the dependent measures. 

Pairwise comparisons of cell raeans, using the Tukey 

hsd procedure, were raade. On VST, YNA and ONA perforraed 

significantly better than did OLTA, while YNA also per-

formed significantly better than OSTA (q; = 3.731, df = 78, 

D = < .05) . On FST, YNA perform.ed significantly better 
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than OLTA (g, = 2.020, df = 78, D = < . 05) . On VLT, ONA per-

forraed significantly better than OLTA (q = 4.199, df = 78, 

£ = < .05). On FLT, YLTA and YNA perforraed significantly 

better than OLTA, and YNA also perforraed better than OSTA 

(̂  = 1.983, df = 78, £ < .05). 

Hypothesis number four was concerned with within-cell 

comparisons of VST-FST and VLT-FLT and stated that ONA, 

OSTA, and OLTA would performi significantly poorer on mÆa-

sures of figural raeraory than on raeasures of verbal meraory. 

Nonsignificant verbal-figural differences were predicted for 

YNA, YSTA, and YLTA. Multiple t,-Tests on correlated raeans 

were performed to assess these predictions. Once again, the 

problera of probability pyramiding became an issue. Thus, 

the results are presented with both adjusted and unadjusted 

alpha and discussed in terms of unadjusted alpha. The same 

cautions in interpretation that were given in discussion of 

the multiple ANOVAs also apply here. Unadjusted alpha re-

sulted in an experimentwise alpha of .460. An experiment-

wise error rate of 4.7% was achieved by setting alpha at 

.002. Summary tables of the t-Tests are given in Table 7. 

Also included are comparisons between VST-VLT and FST-FLT. 

Scale scores were used to compare VST-FST and VLT-FLT since 

their raw scores are not equivalent. As indicated in Table 

1, hyDOthesis nuraber four failed to receive support. On 

m.easures of short-terra raeraory, OLTA (t. = -3.29, df_ = 14, 
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TABLE 7 

t - T E S T S ON CORRELATED MEANS FOR EACH GROUP 

Older l onge r - t e rm a l c o h o l i c s 

Comparison t_ df̂  £ , t w o - t a i l e d 

F i g u r a l s h o r t - t e r m 
F i g u r a l l ong- t e rm 3.62 14 .003 

Verbal s h o r t - t e r m 
Verbal l ong- t e rm 3.73 14 .002* 

F i g u r a l s h o r t - t e r m 
Verbal s h o r t - t e r m - 3 . 2 9 14 .005 

F i g u r a l l ong- t e rm 
Verbal l ong- t e rm - 1 . 9 5 14 .072 

S i g n i f i c a n t w i t h a l p h a a d j u s t e d t o . 0 0 2 . 

Older s h o r t e r - t e r m a l c o h o l i c s 

Comparison t M £ ' t w o - t a i l e d 

F i g u r a l s h o r t - t e r m 
F i g u r a l l ong- t e rm 

Verbal s h o r t - t e r m 
Verbal l o n g - t e r m 

F i g u r a l s h o r t - t e r m 
Verbal s h o r t - t e r m 

F i g u r a l l ong - t e rm 
Verbal l ong- t e rm 

3.85 10 .003 

3.52 10 .006 

-1.49 10 .167 

-1.21 10 .255 

NOTE. No significant differences with alpha set at 

.002. 
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TABLE 7 — C o n t i n u e d 

Older nonalcoholics 

Comparison t_ df p , two- ta i led 

Figura l shor t - term 
Figural long-term 2.82 14 .014 

Verbal shor t - te rm 
Verbal long-term 4.44 14 .001" 

Figural shor t - te rm 
Verbal shor t - te rm -0 .51 14 .619 

Figural long-term 
Verbal long-term -0.82 14 .424 

* 
S i g n i f i c a n t w i t h a l p h a a d j u s t e d t o . 0 0 2 . 

Younger longer-term alcohol ics 

Conparison t_ M £ ' two-ta i led 

Figura l shor t - te rm 
Figural long-term 0.00 11 1.000 

Verbal shor t - te rm 
Verbal long-term 4.40 11 .001* 

Figura l shor t - te rm 
Verbal shor t - te rm -2.77 11 .018 

Figural long-term 
Verbal long-term -4.69 11 .001* 

Signi f ican t with alpha adjusted to .002. 
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TABLE 7 — C o n t i n u e d 

Younger shorter- term alcohol ics 

Comparison t df £ , two-ta i led 

Figural shor t - term 
Figura l long-term 2.39 15 .013 

Verbal shor t - te rm 
Verbal long-term 4.70 15 .001* 

Figural shor t - term 
Verbal shor t - te rm -4.39 15 .001* 

Figural long-term 
Verbal long-term -4.39 15 .001* 

* 
Sign i f i can t with alpha adjusted to .002. 

Younger nonalcoholics 

Comparison t_ d£ £ , two- ta i led 

Figural shor t - te rm 
Figural long-term 2.83 14 .013 

Verbal shor t - te rm 
Verbal long-term 5.97 14 .001* 

Figural shor t - term 
Verbal shor t - te rm -1.85 14 .086 

Figura l long-term 
Verbal long-term -3.24 14 .006 

Sign i f i can t with alpha adjusted to .002. 



91 

£ = .005), YLTA (t = -2.77, df = 11, £ = .013), and YSTA 

(t = -4.39, df = 15, £ = .001) had significantly better 

figural than verbal scores. There were no other significant 

within-cell short-terra raemory differences. On measures of 

long-term meraory, YLTA (t = -4.69, df = 11, £ = .001), YSTA 

(t = -4.39, df = 15, £ = .001) , and YNA (t = -3.24, d_f = 14, 

£ = .006) had significantly better figural than verbal 

scores. There were no other significant within-cell long-

term memory differences. As expected, each group, with the 

exception of YLTA, performed better on short-term. measures 

than on long-term measures (see Table 7). YLTA's perfor-

rnances on figural immediate and delayed recall were almost 

identical. 

As indicated in Table 5, OLTA performed in the moder-

ately impaired range on each measure of meraory. OSTA per-

formed in the moderately impaired range on VST and VLT and 

in the mildly impaired range on FST and FLT. ONA performed 

in the normal range on VST and FST and in the mildly im-

paired range on VLT and FLT. YLTA and YSTA performed in 

the moderately impaired range on VST, in the miildly impaired 

range on VLT, and in the normal range on FST and FLT. YNA 

performed in the mildly impaired range on VLT and in the 

normal range on all other measures. 

In order to determine if the groups were appropriately 

matched on SES, a multivariate analyses of covariance 
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(MANCOVA) was conducted with SES as the covariate, VST, FST, 

VLT, and FLT as dependent measures, and abuse status and 

age category as independent variables. SES was entered as 

a continuous rather than discrete variable. The multivari-

ate test of the hypothesis that the regression coefficient 

was zero (that is, that the regression of the combined 

dependent variables on SES was nonsignificant) was nonsignif-

icant (F = 1.873, df; = 4,74, £ = .124). Univariate tests of 

zero regression coefficients were also nonsignificant (VST: 

F = .024, df = 1,77, £ = .877; FST: F = 1.379, df = 1,77, 

£ = .244; VLT: F = 2.048, df = 1,77, £ = .157; FLT: F = 

.547, df_ = 1,77, £ = .462). These results indicate that SES 

had no statistically significant effect on either the com-

bined dependent variables or on any individual dependent 

variable. Thus, groups were appropriately matched on this 

variable. 

In order to determine if the groups were appropriately 

matched on age and number of years of heavy drinking, two 

one-way ANOVAs were performed with age and number of years 

of abuse as dependent measures and groups (OLTA, OSTA, ONA, 

FYTA, YSTA, and YNA) as independent variables. As expected, 

significant age differences were found {F_ = 53.471, áf_ = 

5f78, £ < .0001). Post hoc analysis, using the Tukey hsd 

procedure, indicated that OLTA, OSTA, and ONA were signifi-

cantly older than YLTA, YSTA, and YNA (ĉ  = 3.137, df = 78, 
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E. = < .05). There were no significant age differences be-

tween the older groups or between the younger groups, indi-

cating that they were appropriately matched on age. 

Significant differences were also found for number of years 

of self-reported heavy drinking (F = 131.135, df = 5,78, 

£ <.0001). Post hoc comparisons, using Tukey's hsd pro-

cedure, indicated that OLTA and YLTA had significantly more 

reported years of abuse than did OSTA and YSTA. However, 

while OSTA and YSTA were nonsignificantly different on years 

of abuse, OLTA reported significantly more years of abuse 

than did YLTA (a = 2.572, df = 82, £ < .05). While such a 

finding was not desired, it was not totally unexpected and 

perhaDs was unavoidable. Older alcoholics who begin drink-

ing at a young age simply have more available years to abuse 

alcohol than have younger alcoholics who begin drinking at a 

young age. Thus, while individuals in OLTA and YLTA raet the 

inclusion criterion of raore than 15 years of self-reported 

heavy drinking, OLTA had been abusing alcohol for approxi-

mately seven raore years than had YLTA (group raeans of 2 7.2 

and 20.5, respectively). 

In an effort to clarify the effects of nuraber of years 

of heavy drinking on the perforraance of OLTA and YLTA, par-

tial correlation coefficients between each dependent raeasure 

on which abuse status had a significant effect (VST, FST, 

VLT) and nuraber of self-reported years of heavy drinking. 
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with age statistically held constant, were obtained for the 

two groups. None of the obtained correlation coefficients 

were significant (VST: r = -.194, t = -0.989, £ > .05; EST: 

r = -.244, t = -1.258, £ > .05; VLT: r = -.100, t = -0.503, 

£ > .05). These results suggest that the seven-year differ-

ence in mean years of heavy drinking between OLTA and YLTA 

had minimal influence on any obtained differences between 

these tv70 groups. 

In order to assess the possible effects of vitamin and/ 

or drug therapy on the perforraance of alcoholics, data 

regarding these variables were collected. Of the 54 alco-

holics who participated in the study, three were receiving 

therapeutic vitamin and five were receiving drug therapy. 

Three of these individuals were receiving Dilantin, two were 

receiving Asendin and Antabuse. The number of individuals 

in each category of therapy was considered too few to per-

form any mteaningful statistical analysis. However, Dodrill 

(1981), in a review of the literature on the effects of 

Dilantin on the neuropsychological performance of epileptics, 

concluded that it affected only those tasks which have a 

strong motor coraponent. Claiborn (1978) found the correla-

tion between presence or absence of therapeutic vitamin and 

improvement in alcoholics HR3 Impairment Index to be nonsig-

nificant. No studies were found which specifically evalu-

ated the effects of Asendin or Antabuse on cognitive 
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functioning. It should be noted that the individuals re-

ceiving drug therapy in this study were distributed rela-

tively evenly araong the groups. In OSTA, one was receiving 

vitarain therapy, one was receiving Dilantin, and one 

Asendin and Antabuse. In YLTA, one was receiving Dilantin 

and one Asendin and Antabuse. In YSTA, one was receiving 

Dilantin and one tnerapeutic vitarain. 



CHAPTER IV 

DISCUSSION 

The results of this study indicate that raale alcoxholics 

of lower socioeconomic status raay raanifest statistically and/ 

or clinically significant verbal and figural raeraory deficits 

even after four weeks of abstinence. Furthermore, these 

deficits may be detected on a memory battery of demonstrated 

clinical utility which has been related to other indices of 

cerebral impairment (Russell, 1975). The data are consis-

tent with investigations which have reported the cognitive 

performance of abstinent alcoholics to be related to number 

of years of alcohol abuse (e.g., Guthrie s Elliott, 1980; 

Jones, 1971; Løberg, 1980; Tarter, 1973) and age (e.g., 

Goldraan, Williams, & Klisz, 1983; Klisz & Parsons, 1977; 

Query, 1979) . They are also consistent v/ith recent reports 

of continuing verbal raemory deficits in alcoholics after 

three to four weeks of abstinence (e.g., Ryan, 1980; Ryan & 

Butters, 1980). Ignoring age, the performance of alco-

holics was found to be significantly impaired relative to 

that of nonalcoholics on verbal and figural short-term 

memory and on verbal long-term meraory. Specifically, non-

alcoholics performed significantly better than longer- and 

shorter-term alcoholics on measures of verbalshort-term mem-

ory and better than longer-term alcoholics on measures of 

96 
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figural short-term and verbal long-term memory. Ignoring 

number of years of heavy drinking, younger individuals per-

formed significantly better than older individuals on mea-

sures of figural short- and long-term raemory. Such an 

effect is consistent with Bak and Greene's (1981) review of 

the performance of aged adults on the WMS Visual Reproduc-

tion, Logical Memory, and Associate Learning subtests. 

These investigators concluded that the Logical Memory sub-

test is relatively insensitive to the effects of aging while 

a marked decline on the Visual Reproduction subtest is 

expected with increasing age. 

The statistically nonsignificant Abuse Status x Age 

Category multivariate and univariate interactions suggest 

that nuraber of years of heavy drinking and age had an addi-

tive effect on memory functioning; that is, that a given 

group's perforraance could be estimated from the sum of the 

main effects (Winer, 1971). Since abuse status accounted 

for more variance in VST and VLT than did age category, 

the following performance continuums, ranging from most to 

least impaired, should have been obtained on these mea-

sures: OLTA, YLTA, OSTA, YSTA, ONA, YNA. Since age cate-

gory accounted for more of the variance in FST and FLT 

than did abuse status, the following performance continuums, 

once again ranging frora most to least impaired, should 

have been obtained on these measures: OLTA, OSTA, ONA, 
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YLTA, YSTA, YNA. Table 8 presents the performance con-

tinuums which were actually obtained. As can be seen, the 

expected continuums were only roughly approximated. As 

expected, OLTA's performance on each of the dependent mea-

sures was poorer than that of any other group. YNA per-

formed the best on each raeasure, except that ONA performed 

as well as YNA on verbal short-term meraory. In terms of 

position on the continuums of performance, YSTA proved to be 

the most deviant group. Except on verbal long-term memory, 

YSTA actually performed more poorly than did YLTA on each 

raeasure. Possible reasons for YSTA-YLTA differences will be 

addressed later in the discussion. 

Although the statistically-indicated additive effects 

of abuse status and age category on memory perforraance were 

generally supported, few statistically significant group 

(i.e., cell mean) differences were found. YNA performed 

significantly better than OLTA and OSTA on verbal short-

termi and figural long-term. meraory and better than OLTA on 

figural short-terra meraory. ONA perforraed significantly 

better than OLTA on verbal short- and long-term meraory. 

YLTA perforraed significantly better than OLTA on figural 

long-term raeraory. In terms of clinical significance, (as 

judged from scale scores), alcoholics, regardless of abuse 

status and age category, were found to have moderately im-

paired verbal short-term meraory. Nonalcoholics, regardless 
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of age, performed in the normal range on this measure. 

Older alcoholics, regardless of abuse status, were found to 

demonstrate moderate im.pairment on verbal long-term memory. 

Younger alcoholics, regardless of abuse status, and non-

alcoholics, regardless of age, were found to be mildly im-

paired in verbal long-term raeraory. Older alcoholics were 

found to be raildly (OSTA) to raoderately (OLTA) impaired on 

figural short-term meraory. Younger alcoholics, regardless 

of abuse status, and nonalcoholics, regardless of age, were 

unimpaired on figural short-term meraory. Older individuals, 

regardless of abuse status, were found to be moderately 

(OLTA) to mildly (OSTA and ONA) impaired on figural long-

term memory while younger individuals, regardless of abuse 

status were unimpaired on this measure. 

The mild impairment of older and younger nonalcoholics 

in verbal long-term mem.ory is puzzling. Since these two 

groups were nonsignificantly different on this measure, the 

decreraent in older nonalcoholics cannot be explained solely 

as a general decline in raeraory functioning associated with 

increasing age. If it is hypothesized that the individuals 

in these two groups were of lower intelligence than the 

normals in Russell's (1975) initial RWMS validation study, 

and thus that a decrement in memory scores was to be ex-

pected, then their unimpaired performances on verbal and 

figural short-term memory becom.e a problem as these WMS 
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measures have been shown to be related to intelligence (Bak 

& Greene, 1981). Until further clarification is provided, 

it must be assumed that the verbal long-terra memory impair-

ment of the nonalcoholics in this study reflect either 

their unique characteristics or the unique characteristics 

of Russell's (1975) normative sample. 

Insumraary, the results of this study suggest that, 

after four weeks of abstinence, raale alcoholics raay be ex-

pected to demonstrate moderate impairment in verbal short-

term memory for complex, novel material. Older alcoholics 

raay also be expected to deraonstrate moderately impaired 

verbal long-term memory for complex material. As noted 

earlier, the status of younger alcoholics' verbal long-term 

meraory for stories is unclear. While they were found to 

deraonstrate mild impairment on this measure when compared 

to Russell's (19 75) norraative sample, their performance was 

unimpaired when compared to the normative sample used in 

this study. On short- and long-term memory for figures, 

older, longer-term alcoholics may be expected to perform in 

the moderately impaired range. While older, shorter-term 

alcoholics were mildly impaired on figural long-term 

memory when compared to Russell's (1975) normative sample, 

they were unimpaired relative to the older normative sample 

in this study. Younger alcoholics may be expected to demon-

strate normal figural short- and long-term memory. 
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As can be seen, the most sensitive RWMS subtest to mem-

ory functioning in the alcoholic sample was VST. Each 

alcoholic group functioned in the moderately impaired range 

on this raeasure and, as shown in Table 3, it is the measure 

most highly correlated with number of years of heavy drink-

ing. VLT was also a sensitive measure of alcoholics' raem-

ory functioning but probably only for alcoholics beyond the 

age of 44. RWMS figural measures appear to be sensitive to 

meraory dysfunction resulting from. chronic alcohol abuse only in 

older, longer-term alcoholics. 

Thus, raeraory measures of recall for auditory presenta-

tion of stories was generally the more sensitive of the RWMS 

subtests to the effects on memory of chronic alcohol abuse. 

This finding conflicts with many investigations which have 

specifically studied raemory functioning in abstinent alco-

holics. While providing support for the presence of con-

tinuing figural memory deficits in older, longer-term 

abstinent alcoholics (e.g., Ellenberg et al., 1980; Goldman 

& Rosenbaum, 1977) , the results of this study failed to pro-

vide support for the frequent finding of coraplete recovery 

of verbal raemory, regardless of age and drinking history, 

within three to four weeks of abstinence (e.g., Ellenberg 

et al., 1980; Goldraan & Rosenbaura, 1977; Sharp et al., 1977; 

Weingartner et al., 1971) and, in fact, suggest that verbal 

memory (especially verbal short-term memory) is more 
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impaired than figural. The discrepancies between the re-

sults of this study and those which have found recovery of 

verbal meraory raay be at least partially due to the nature 

of the tests used to assess verbal raeraory functioning. 

Ellenberg et al. (1980), Goldman and Rosenbaum (1977), 

Sharp et al. (1977), and Weingartner et al. (1971) used 

variations of the paired-associate technique as the measure 

of verbal memory and found essentially complete recovery. 

Ryan (1980) and Ryan and Butters (1930) found continuing 

verbal memory deficits in abstinent alcoholics and suggested 

that the tests they used were more sensitive than those used 

by other investigators. However, since Ryan (1980) and 

Ryan and Butters (1980) also used variations of the paired-

associate paradigm, it is unclear as to how their tests were 

more sensitive to memory dysfunction in chronic alcoholics. 

It is believed that the verbal memory test used in this 

study, free recall for auditory presentation of stories, is 

indeed more sensitive to the effects on memory of chronic 

alcohol abuse than are paired-associate techniques, although 

no studies which have directly compared the two methods can 

be cited in support of this contention. At any rate, stories 

Drobably afford a raore naturalistic medium for testing raeraory 

than do small verbal units (Lezak, 1979) and thus are likely 

to be more directly related to the individual's daily 

functioning. 
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One of the more surprising results of this study v/as 

the within-groups comparisons of verbal-figural performance. 

It was hypothesized that older individuals, regardless of 

abuse status, would perform significantly better on verbal 

than on figural measures. Nonsignificant verbal-figural 

differences were predicted for younger individuals. As 

indicated in Table 7, almost the exact opposite occurred. 

On raeasures of short-term meraory, OLTA, YLTA, and YSTA had 

significantly better figural than verbal scores. On raea-

sures of long-terra memory, each younger group, regardless of 

abuse status, had significantly better figural than verbal 

scores. In fact, each group's verbal scale scores were more 

impaired than were their figural scale scores, although only 

those mentioned in the previous sentence reached statistical 

significance. The meaning of these results is unclear and 

they contradict much of the WMS literature and the one study 

which investigated the effects of age on RWMS measures. For 

exaraple, Bak and Greene (1981) , after reviewing the VíMS lit-

erature, concluded that a marked decline on the figural mea-

sure, but not on memory for stories, is to be expected with 

increasing age. Logue and VJyrick (1979) , in a coraparison 

of the effects of normal aging and dementia on the RWMS, 

found both groups to experience greater loss in figural 

short- and long-terra memory than in verbal short- and long-

term memory, respectively. For the alcoholic groups in this 
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study, the verbal-figural differences may be explained as 

resulting from the greater sensitivity of memory for 

stories to the effects of chronic alcohol abuse, although 

this explanation does not hold for YLTA and YSTA on long-

term meraory since they were unimpaired on VLT relative to 

the young nonalcoholic group. Clearly, the effects of 

aging on RWMS measures need to be empirically clarified. 

Critique of the Study, Theoretical and 
Practical Implications, and Suggested 

Directions for Future Research 

As previously noted, one of the most significant issues 

in the analysis of the set of data generated by this study 

is the use of multiple statistical analyses. Although the 

Droblem of probability pyramiding was addressed by adjusting 

alpha so that its overall value remained less than or equal 

to .05, this was done only on a within-analyses basis. 

That is, when multiple F tests were applied to the data, 

overall alpha was adjusted only for this series of tests. 

Likewise, when multiple t-Tests were used, overall alpha 

was adjusted only for this series of analyses. Clearly, 

the experimentwise alpha level was not actually .05 when 

one is referring to all analyses combined. Other possible 

causes of probability pyramiding (e.g., submission for pub-

lication of only those studies with significant results; 

selection for publication of only those studies showing 

sianificant results) could not be adequately evaluated. 



106 

As prescribed by Meher (1967), the results of this study 

should be verified by independent replication before their 

veridicality is firmly established and accepted. However, 

one can be reasonably certain that true differences between 

the alcoholic and nonalcoholic groups in this study exist 

because of the results of the MANOVA. 

Another problem with the study is the quasi-experimental 

nature of the design. Since direct control of the indepen-

dent variables was impossible, inferences about relations 

araong the independent and dependent variables were made on 

the bases of their concomitant variation. Thus, these in-

ferences are inherently weaker than if the design had been 

truely experiment (Kerlinger, 19 73). Furthermore, nonrandom 

assignment of subjects to groups resulted in subject self-

selection into comparison groups. While matching groups on 

SES may have decreased the probability that variation in 

raeraory scores was related to variables other than age cate-

gory and abuse status (specifically to education and occupa-

tion), matching is certainly no substitute for randomization 

(Campbell & Stanley, 1963) and, indeed, a significant amount 

of variance in the dependent variables was left unaccounted. 

The primary problem is that these results are more subject 

to improper interpretation than if the design were truly 

experimental. 
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Related to the problem of self-selection into compari-

son groups are the problems of subject selection and attri-

tion. In a study of the role of these two variables in 

the cognitive performance of alcoholics, Klisz and Parsons 

(1979) concluded that any type of cognitive deficit could 

be demonstrated by simply juggling them; that is, that dis-

crepant results in this area of research are at least 

partly due to differential subject attrition and the use of 

different subject selection criteria. In the present study, 

subject attrition was not a problem. Each individual who 

began the study, alcoholic or nonalcoholic, completed it. 

However, subject selection was undoubtedly a factor. Since 

the RWMS is not routinely given to alcoholic patients in 

the Substance Abuse Program, the study relied on volunteers. 

A large percentage of alcoholic patients refused to partici-

pate in the study and, in fact, one of the better educated 

alcoholics heard of the test and advised other patients not 

to become involved. It seeras reasonable to conclude that 

alcoholics who chose to participate differed in many ways 

from those who chose not to do so. Thus, the results of 

the study may generalize only to those alcoholic patients 

who willingly participate in such investigations. 

Most of the methodological problems of this study were 

inherent in the nature of the proposed hypotheses and ques-

tions and characterize much of the neuropsychological 
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literature (Goggin, 1982) . Avoidance of quasi-experimental 

designs is probably impossible and problems of subject 

attrition will likely continue. As suggested by Klisz and 

Parsons (1979), investigators should report their criteria 

for subject selection and any data available on subject 

attrition. 

Theoretical Implications 

Despite the cumulative neuropathological evidence of 

diffuse, syraraetrical neuronal atrophy in alcoholics, a nura-

ber of investigators have suggested that chronic alcohol 

abuse results in greater right than left cerebral hemisphere 

dysfunction (e.g., Miglioli, Buchtel, Campanini, & De Risio, 

1979; Miller & Orr, 1980; Tarter, 1975). To explain how 

diffuse, symmetrical damage results in lateralized deficit, 

Seraraes (1968) theory of hemispheric specialization has often 

been cited. Briefly, Semmes (1968) proposes that the right 

hemisphere is organized in a diffuse manner. Diffuse orga-

nization is proposed to lead to integration of dissimilar 

units and thus to specialization in behaviors requiring 

raultimodal coordination (e.g., spatial abilities). The left 

hemisphere is thought to be focally organized. Focal orga-

nization favors integration of similar units, resulting in 

specialization in behaviors requiring fine sensoriraotor 

control (e.g., speech). It is reasoned that diffuse bi-

lateral daraage will disrupt the diffusely organized 
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hemisphere raore than the one which is focally organized 

(e.g., Ellenberg et al., 1980). 

The results of this study are interpreted as reflect-

ing raild to raoderate bilateral cerebral dysfunction in 

older alcoholics which becoraes increasingly severe with in-

creasing years of alcohol abuse. In younger alcoholics, 

the pattern of cerebral dysfunction is unclear. Except on 

one raeasure (VST), evidence of impairment in these alco-

holic individuals was mixed as was evidence of increasing 

impairraent with increasing years of abuse. It is suggested 

that the discrepancies between older and younger alcoholics 

reflect a strong deleterious synergestic effect of age and 

alcohol abuse on figural m.eraory and a simiilar, although 

weaker, effect on verbal raeraory. This is, verbal raeraory is 

proposed to be primarily sensitive to the effects of alcohol 

abuse per se with age adding only little to the effect. 

Figural memory is proposed to be primarily sensitive to the 

effects of age with number of years of abuse and age produc-

ing a strong additive effect. Thus, older alcoholics would 

be expected to be impaired in both verbal and figural memory 

and to show increasing impairment with increasing years of 

abuse. Younger alcoholics would be expected to be impaired 

on verbal memory but to have only slightly poorer figural 

scores than younger nonalcoholics. It must be eraphasized 

that this explanation is tentative, post hoc, and only 
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partially supported by the data. Younger alcoholics should 

still deraonstrate increasing irapairraent with increasing 

years of abuse, especially on verbal measures, yet YSTA per-

formed worse than YLTA on three of the four measures. Four 

suggestions may be given for YSTA's performance. First, 

YSTA may have been unrepresentative of the hospital popula-

tion of younger, shorter-term alcoholics. Secondly, younger 

alcoholics may have deraonstrated the expected pattern of im-

pairment upon beginning abstinence and, for some unknown 

reason or reasons, YLTA recovered more memory functioning 

than did YSTA after four weeks of abstinence. Third, raemory 

deficit in young alcoholics may depend more on the presence 

of alcohol abuse per se than upon drinking history. Fourth, 

YLTA reported only nine more years of heavy drinking than 

did YSTA. OLTA reported about 18 more years of abuse than 

did OSTA. The nine-year difference between YSTA and YLTA 

may have been insufficient to produce continuum effects. 

The fourth explanation is the one favored by the investi-

gator but no empirical support can be cited in its favor. 

With full awareness of the liraitations of tests of 

raeraory in the diagnosis of brain damage in general (Russell, 

1981), it is concluded that the results of this study fail 

to support the hypothesized presence of greater right than 

left cerebral hemisphere dysfunction. Furthermore, it is 

concluded, as suggested by Butters et al. (1977), that most 
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investigations of meraory functioning in chronic alcoholics 

have used verbal memory raeasures which were relatively in-

sensitive to subtle inforraation processing difficulties 

resulting frora chronic raisuse of alcohol. The interpreta-

tion of greater right than left heraisphere damage resulted 

from the insensitivity of the verbal memory m.easures which 

were used. 

The results of this study provide indirect support for 

Ryback's (1971) proposed continuum in the effects of alcohol 

on memory. First, continuing verbal and figural memory 

deficits in abstinent alcoholics were detected as predicted 

by the continuum hypothesis. Secondly, a continuum of 

deficit was approximated. Ignoring age, longer-term alco-

holics generally performed raore poorly than shorter-terra 

alcoholics, although these differences failed to reach sta-

tistical significance in the post hoc analysis of marginal 

means for abuse status. Additionally, shorter-term alco-

holics generally performed more poorly than nonalcoholics, 

although only one of these differences (VST) reached sta-

tistical significance. However, this study was not 

designed to test Ryback's continuum hypothesis and thus 

provides only weak support in its favor. The appropriate 

test of this hypothesis would be direct comparisons between 

Korsakoff patients, long- and short-term alcoholics, non-

alcoholics with varying blood alcohol concentrations, and 

completely sober nonalcoholics. 
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Practical Implications 

The demonstration of modality nonspecific raeraory 

deficits in chronic alcoholics with four weeks of absti-

nence has implications for treatment and rehabilitation 

efforts with these patients. Although the relationship 

between alcoholics' cognitive performance and treatment out-

come has not been firmly established, with Goldstein (1970) 

and McLachlan and Levinson (1974) reporting no relationship 

between the two variables and Gregson and Taylor (1977) and 

Berglund, Leijonquist, and Horlen (1977) reporting cognitive 

dysfunction to be related to poor treatment outcome, treat-

ment programs should be flexible enough to accommodate alco-

holics with memory problems of clinical significance. 

Learning, at least during the first four weeks of treatment, 

should be expected to be slow and repeated performance of 

learned behavior should be required (Weingartner et al. , 

1971) . In addition to traditional interventions such as 

grouD and individual therapy, training in raemorization should 

be initiated, especially if future research shows continuing 

meraory deficits over a greater time span of abstinence than 

demonstrated in this study. Such a program should include 

training in the use of mneraonics such as verbal mediation 

(linking newly acquired verbal and nonverbal material with 

verbal material already accessible in memory) and imagery 

(pictorial codes representing in meraory the material to be 
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remembered) since these techniques have demonstrated useful-

ness with alcoholics (Cerraak, 1980; Hansen, 1980). Addi-

tionally, training in the use of seraantic analysis of verbal 

raaterial, as opposed to reliance on phoneraic analysis or 

analysis of physical features, is indicated as Cermak, 

Butters, and Gerrein (1973) have demonstrated the failure of 

Korsakoff patients to spontaneously eraploy seraantic encoding 

strategies and Cerraak (1980) has found training in this tech-

nique to be useful with alcoholics. 

The results of this study also have implications for 

the future development of the RWMS. In addition to the pre-

viously mentioned advantages of this battery, it is con-

cluded that its apparent non-aversiveness, as indicated by 

the lack of subject attrition, underscores its clinical use-

fulness. However, there are several weaknesses. First, the 

lack of reliable percentage retained scores is a highly sig-

nificant deficit since they would provide measures of for-

getting. Secondly, developraent of alternate forras of the 

RWMS, with acceptable reliabilities, should proceed as this 

would allow retesting over short periods of time. Third, 

it is suggested that a subtest involving learning of a list 

of words be included in the battery. This would permit use 

of selective and restricted reminding techniques (Buschke & 

Fuld, 1974) in cases where differentiation between deficits 

in storage and retrieval is considered important. Fourth, 

the base of normative data needs to be extended. 
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Implications for Future Research 

Since the memory functioning of alcoholics in this 

study was not assessed at differing lengths of abstinence, 

little can be concluded regarding the pattern, if any, of 

meraory recovery as a function of varying lengths of absti-

nence. Given the cumulative neuropsychological evidence 

of at least partial recovery in the cognitive functioning 

of abstinent alcoholics, and the neuroradiological evidence 

of reversible cerebral atrophy, future investigations should 

examine the pattern of memory recovery over differing time 

spans of abstinence. To make the results more clinically 

meaningful, investigators should consider using a clinically 

useful meraory battery which has been related to other in-

dices of cerebral dysfunction. 

Because of its possible relevance to treatraent and to 

theoretical models of raeraory and amnesia, investigations 

into the underlying causes of memory deficits in alcoholics 

should be conducted. Recently, Stern (1981) presented a 

corapelling argument for the primacy of context encoding 

deficit theories of human amjiesia and concluded that other 

theories of amnesia (consolidation deficit, retrieval 

deficit, semantic encoding deficit) should be viewed as 

special cases of context encoding deficit theories. In 

view of the evidence of general processing deficits in 

amnesics (e.g., Oscar-Berman, Goodglass, & Cherlow, 1973; 
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Cermak, Reale, & 3aker, 1978), it may be parsimonious to 

adopt a view of amnesia in which its symptoms are seen as 

resulting from suboptimal functioning of the central ner-

vous systera (Spear, 1978) . Accordingly, abilities which 

result from the most recent evolutionary developm.ents of 

the memory system, those which underlie the encoding of 

context (Rozin, 1976), would be most sensitive to central 

nervous systera dysfunction. It is suggested that future 

researchers consider using context encoding deficit theories 

as raodels of human amnesia in an attempt to generate a para-

digm wherein research can proceed in a context of justifica-

tion (Kuhn, 1970). In the absence of a unifying paradigm, 

investigations into the underlying causes of memory deficits 

in alcoholics should clearly identify the model of amnesia 

which is being used as the proliferation of models and the 

ambiguities as to which model a given researcher is using 

create confusion in the reader and in the literature. 



CHAPTER V 

CONCLUSIONS 

The present study investigated the relationship between 

chronic alcohol abuse and verbal and figural memory. Spe-

cifically, the pattern of memory deficit in alcoholics who 

had been abstinent for a period of four weeks was examined 

as a function of age and nuraber of years of heavy drinking. 

Four groups of right-handed male Caucasian alcoholics were 

studied: (1) older longer-term; (2) older shorter-term; 

(3) younger longer-term; and (4) younger shorter-term. Com-

Darison groups of older and younger male nonalcoholics were 

also tested. Groups were matched on socioeconomic status. 

The Revised Wechsler Memory Scale (RWMS) was used to assess 

meraory. The results of the study lead to the following 

conclusions: 

(1) Alcoholics may demonstrate statistically and/or clini-

cally significant verbal and figural memory deficits 

after four weeks of abstinence. These deficits may be 

detected on a memory battery of demonstrated clinical 

usefulness. 

(2) Short-term meraory for auditory presentation of stories 

was the raore sensitive of the RWMS subtests to the 

effects on meraory of chronic alcohol abuse. 

(3) Treatraent prograras for alcoholics should be flexible 

enough to accommodate individuals with persisting 

116 
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raeraory problems and should include training in 

memori zation. 

(4) The pattern of memory deficit in older alcoholics sug-

gests bilateral cerebral irapairraent which becoraes in-

creasingly severe with increasing years of heavy 

drinking. 

(5) The pattern of m.emory deficit in younger alcoholics is 

not clear. There was solid evidence of impairraent 

only on verbal short-term mem.ory and little evidence 

of increasing impairraent with increasing years of abuse 

(6) The continuum hypothesis received indirect support. 

(7) The clinical utility of the RWMS was underscored by its 

apparent nonaversiveness. 

(3) Future development of the RWMS should include expansion 

of the normative data base, inclusion of a subtest in-

volving learning of a list of words, development of 

reliable alternate forms, and development of reliable 

percentage retained scores. 
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APPENDIX A: SUBSTANCE ABUSE PROGRAM 

I. Philosophy 

The Substance Abuse Prograra is specifically designed 

for persons who have become ill as a result of abuse of or 

dependence upon chemicals. Appropriateness for admission 

is determined by the unit physician. Upon acceptance into 

the inpatient phase of the program., patients are medically 

detoxified and physical, psychological, and social assess-

raents are completed. As soon as patients are well enough 

to participate in the intermediate care phase, they are 

provided with an individualized treatment plan. The plan 

is impleraented in a group-oriented environraent. Patients 

are provided a minimum of 30 hours of scheduled therapeutic 

group activity per week. Family group therapy for families 

of patients is provided one time each month. 

The program is directed to the total abstinence con-

cept. Patients, except "chronic repeaters" and "recidi-

vists," are provided approximately a forty-five day program 

of scheduled therapy. Patients who are classified as 

"chronic repeaters" and "recidivists" are provided a more 

intensive program not to exceed twenty-four days. While 

in treatment, continuity of care is implemented to provide 

essential support for additional recovery steps in the com-

munity. Follow-up and aftercare planning are provided 
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through the joint efforts of the patient, treatraent teara, 

and coraraunity providers. 

II. Adraission Criteria 

Patients can be adraitted on a voluntary or court cora-

mitraent. The patient's probleras must meet rainiraum criteria 

that are spelled out for each diagnosis and a less restric-

tive alternative must not be available. All court com-

mitted patients, except those in need of serious medical 

care and those who are psychotic, are adraitted. Psychotic 

patients can be referred for possible admission to the Psy-

chiatric Admissions Unit. Patients with serious raedical 

probleras raay be referred back to the committing court for 

placement in an appropriate facility. Voluntary admissions 

may be denied on several bases: (1) negative attitude to-

ward acceptance of treatraent; (2) expressed unwillingness 

to follow prograra rules; (3) short intervals between admis-

sions; (4) disruptive behavior on previous admissions; and 

(5) having previously left treatment without permission. 

Voluntary admissions who are psychotic are referred to the 

OutDatient Clinic for screening. Those with acute physical 

problems are referred to their private physician. 



APPENDIX B: INFORMED CONSENT 

Name of Project: Verbal an<a Figural Memory Deficits in Abstinent 
Alcoholics 

The purpose of this stuciy is to examine memory functions after 
four weeks of abstinence from alcohol. This will be done by giving you 
a series of tasks <îesigne(i to test several of your abilities. The pro-
ce<iure will take about one hour. 

Your participation in this study is voluntary and your choice to 
participate or not will in no way affect your treatment at this hos-
pital. If you decide to participate, your performance will be kept 
confidential. 

This experiment will not harm you in any way and should not be up-
setting in any manner. However, you are free to discontinue at any 
time without affecting your treatment or length of stay in this hospital, 

Although you may not receive any direct benefits as a result of 
your participation, this study may provide a beter understanding of the 
effects of alcohol on memory and thus may lead to beter rehabilitation 
efforts. The investigator, Miachael Hightower, will be available to 
answer any additional questions you may have concerning the study. 

You may consult with a member of the Consent Committee concerning 
your informed consent at auiy time by writing Box 231, Big Spring, 
Texas or calling 267-8216. The Consent Comnittee is a group of volun-
teers who work to insure that your rights and interests are protected 
regarding your consent to participate in research. 

You may consult with a member of the Public Responsibility Com-
mittee at any time concerning your treatment and welfare by writing 
Box 1892, Big Spring, Texas or calling 267-8216. The Public Responsi-
bility Committee is a group of volionteers who work to protect the 
rights and interests of patients. 

A. Certification of person explaining the proposal 

I have explained the above items to 
(Name of person(s) 

and believe that understand each of 
giving consent) (he/she/they) 

the items. 

Investigator's signature Date 
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We were present at the explanation of the above items to 
Name of 

. . and we believe that 
person(s) giving consent (he/she/they) 

understands each of the above items. 

Witness Date 

Witness Date 

B. Certification of person giving consent 

I understand each of the above items relating to the 

participation of in the research of 
(Name of Patient) 

(Name of Project) 

and I hereby consent to participation in the research 
(my/his/her) 

project. 

Relation to Patient 
(Patient/Parent/Guardian) 

C. Certificate of assent by proposed subject 
(If the above consent is given by a person other than the 
patient and the assent of the patient is also required, 
the following certification should also be completed by 
signature of the patient.) 

I understand each of the above items relating to the 

participation of in the research 
(Name of Patient) 

of 
(Name of Project) 

under the care of / and I hereby 
Investigator 

agree to my participation in the research project. 

Signature of Patient Date 


