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Introduction:
Working memory may be defined as the system for the temporary 
maintenance and manipulation of information, necessary for the 
performance of such complex cognitive activities as comprehension, 
learning, and reasoning (Baddeley, 2007). Individuals with 
impairment in working memory face a lot of difficulties in their day to 
day living.  Alcohol withdrawal refers to a group of symptoms that 
may occur from suddenly stopping the use of alcohol after chronic or 
prolonged ingestion. Researchers have shown that there is a link 
between alcoholism and cognitive deficits. For example, some 
researchers have observed that cognitive deficits in some alcoholics 
resemble those seen in normal elderly persons, leading to 
speculation that alcohol's effect on cognition may be explained as 
premature aging (Tarter & Edwards, 1986). Parker & Noble (1977) 
and Parker et al (1983) reported a dose-response relationship 
between alcohol consumption and diminished scores on certain 
neuropsychological tests.

For the most severe alcoholics, serious organic cerebral impairment 
is a common complication, occurring in about 10 percent of patients 
(Horvath, 1975). e diverse signs of severe brain dysfunction that 
persist after cessation of alcohol consumption have been 
conceptualized in terms of two organic mental disorders: alcohol 
amnestic disorder (memory disorder) and dementia associated with 
alcoholism (Lishman, 1981; American Psychiatric Association, 
1987). Dementia associated with alcoholism consists of global loss of 
intellectual abilities with impairment in memory function, together 
with disturbances of abstract thinking, judgment, other higher 
cortical functions, or personality change(Sullivan, 1990).

Although most alcoholics do not have decreased overall intelligence 
scores, approximately 45 to 70 percent of these patients have specific 
deficits in problem solving, abstract thinking, concept shifting, 
psychomotor performance, and difficult memory tasks (Parsons & 
Leber ,1981; Eckardt & Martin, 1986; Tabakoff & Petersen, 1988). In 
addition, structural changes in the brains of alcoholics have been 
reported (Ron, 1979), as well as reduced cerebral blood flow 
(Ishikawa et al., 1986) and altered electrical activity (Porjesz & 
Begleiter, 1981), but there is not yet any clear evidence implicating 
these changes as the cause of observed cognitive deficits. In Indian 
scenario, the studies on effect of alcohol withdrawal on auditory 
working memory are scanty. Hence there is a need to study the 
impact of alcohol withdrawal on auditory working memory. e 
present study aimed to investigate the auditory working memory in 
subjects who were chronic alcoholics and withdrew from the alcohol 
consumption.
  
Aim: To compare auditory working memory between normal adults 
and individuals with alcohol withdrawal syndrome 

Objectives 
Ÿ To compare the performance on digit ordering task between 

normal adults and individuals with alcohol withdrawal 
syndrome 

Ÿ To compare the performance on Paced Auditory Serial Addition 
Test (PASAT) between normal adults and individuals with 
alcohol withdrawal syndrome

Method
Subjects: Two groups of subjects in the age range of 30 to 40 years 
participated in the study. Group 1 consisted of 10 males who were 
chronic alcoholic and withdrew from the alcohol consumption and 
Group 2 consisted of 10 non- alcoholic males. None of the subjects 
had history of speech language and hearing disorders. e subjects in 
group one were taken from a rehabilitation centre and all were 
diagnosed as having alcohol withdrawal syndrome by a qualified 
psychiatrist.  Digit ordering task and paced auditory serial addition 
test was administered on the subjects.

Procedure
Digit ordering task: Digit ordering task involves recalling an 
increasing number of single digits in the ascending order. e single 
digit numbers ranging from a series of three to eight numbers was 
read aloud by the investigator and the subject was required to repeat 
them back immediately in the ascending numerical order. A score of 
1 was given to the subject, when the subject recalled the series of 
digits correctly in the ascending order and a score of 0 for incorrect or 
no response. 

Paced Auditory Serial Addition Test (PASAT): 
A series ofsixty single digits were chosen randomly for the 
preparation of the stimuli. e investigator uttered each numberand 
they were recorded using a digital voice recorder. e numbers were 
recorded in such a manner that a period of 3 seconds of silence was 
present between the numbers. ese recorded stimuli were 
transferred to hp Laptop and were saved as .wav file and they were 
used as stimuli for the study.  Stimulus was presented at the most 
comfortable level of the subject.  Each subject was instructed to 
listen to the series of recorded numbers and add each new digit to the 
one immediately prior to it. Before the actual testing two to three 
trials were given to each subject as practice items. Number of correct 
responses for the test items was noted.

Results and Discussions
e scores obtained on Digit ordering task and Paced Auditory Serial 
Addition Test (PASAT)in non- alcoholic adults and individuals with 
alcohol withdrawal syndrome were subjected to statistical analysis 
using SPSS version 17 software.  e mean scores ofnon- alcoholic 
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adults for Digit ordering task was 6.9 (SD=0.73) and for PASAT 
was24.6 (SD=9.26).However individuals with alcohol withdrawal 
syndrome obtained poorer scores on both the tasks i.e. 3 (SD=2)and 
2.1 (SD= 0.5) for Digit ordering task and PASAT respectively. e 
mean scores obtained for Digit ordering task and PASATwere 
compared between the groups using independent sample t test and 
results revealed significant differences between the groups [p<0.05] 
in both Digit ordering task and PASAT.

Results showed that individuals with alchohol withdrawal syndrome 
performed poorer than normal adults. Alcohol withdrawal syndrome 
includes blackouts, tremors, muscularrigidity, delirium tremens, and 
seizures (Hillbom et al., 2003; Kostenand O'Connor, 2003). Difficulty 
forming sentences and performing basic logical calculations have 
been observed in patients with delirium tremens.  Hence poor 
performance in digit ordering tasks and PASAT tasks could be 
attributed to the delirium tremens seen in alchohol withdrawal 
syndromes. Physiologically, Chakravarty and Faingold, (1998) 
reported that Inferior Colliculus(IC) external nucleus responses 
were suppressed during both acute alcohol intoxication and alcohol 
withdrawal. Yang et al., (2001) reported that Spontaneous and 
acoustically evoked responses are suppressed during acute alcohol 
intoxication and alcohol withdrawal in the deep layers of the 
superiorcolliculus (SC). Evidence from single cell recordings suggest 
th at  sup erior  c o l l i culu s  a i d s  in  b o ttom up a sp e ct s  of 
attention(Banich& Compton, 2011). IC has been implicated in 
attention in some animal studies (Jane et al.,1965; Ryan and Miller, 
1977). Hence it can be postulated that suppression of IC and SC in 
alchohol withdrawal syndromes can cause working memory deficits. 

Conclusions 
e result of the study indicated better performance for non- 
alcoholic individuals than that of individuals with alcohol 
withdrawal syndrome on tasks requiring cognitive demands 
suggesting poorer cognitive functioning for individuals with alcohol 
withdrawal syndrome. Findings of the study may be useful in 
educating the public regarding the negative effect of alcoholism in 
day to day functioning.Further, rehabilitation centres can use the 
PASAT and digit ordering tasks to assist in evaluating the effects of 
different types of interventions on alchohol dependents. 
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