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INTRODUCTION
Alcohol consumption is deeply ingrained in human society, but its 
misuse has profound public health consequences. Globally, alcohol 
is responsible for approximately three million deaths each year, 
accounting for about 5.3% of all deaths and 5.0% of the total disease 
burden in 2016 [1]. In India, alcohol use disorder has an estimated 
prevalence of about 14%, with rising trends in consumption patterns 
among middle-aged adults [2]. Chronic heavy alcohol use causes 
widespread harm to nearly every organ system; importantly, it is 
neurotoxic to the brain, leading to cognitive deterioration. Alcohol-
related brain damage ranges from acute effects (e.g., intoxication, 
withdrawal delirium) to long-term neurocognitive disorders [3]. 
Epidemiological studies [4,5] have yielded mixed findings on the 
effects of lower levels of drinking on cognition; some longitudinal 
studies [6] suggest a J-shaped relationship, wherein light-to-
moderate alcohol intake might be associated with a slightly lower 
risk of cognitive decline [7], while others find no cognitive benefits 
of moderate drinking [8]. However, there is clear consensus that 
heavy, prolonged alcohol use significantly increases the risk of mild 
cognitive impairment and dementia in later life [9]. Between 50-80% 
of alcohol-dependent patients exhibit measurable cognitive deficits 
if tested, even after weeks or months of abstinence [10]. These 
impairments predominantly affect higher-order executive functions 
(such as problem-solving, cognitive flexibility, impulse control and 
decision-making) as well as episodic memory and visuospatial 
processing [11].

In India, there is a relative scarcity of data on the cognitive profiles 
of patients with alcohol dependence in remission. One recent 

Indian study confirmed significant cognitive deficits (particularly 
in executive function and working memory) in alcohol-dependent 
individuals compared to healthy controls [12]. However, large-scale 
or comprehensive assessments in Indian clinical samples are limited. 
Moreover, an important yet understudied aspect is the impact of 
cognitive impairment on Quality of Life (QoL) in individuals recovering 
from alcohol dependence. Cognitive deficits could conceivably 
worsen QoL by impairing occupational and social functioning, but 
this relationship remains unclear [13-15].

The present study was designed to examine the pattern of cognitive 
impairment in patients with ADS who were currently abstinent 
and to identify the factors associated with the extent of cognitive 
deficits.

MATERIALS AND METHODS
This was a cross-sectional study conducted in the Department 
of Psychiatry at a tertiary care teaching hospital in Kelambakkam, 
Tamil Nadu, India, over six months from July to December 2021. 
The study received approval from the Institutional Ethics Committee 
(IEC) (Approval No: 18/IHEC/3-16). All participants provided written 
informed consent after a full explanation of the study procedures.

Inclusion criteria: Males patients aged between 18 and 59 years, 
diagnosed with ADS as per ICD-10 criteria F10.2 [16], and abstinent 
from alcohol for at least one month after detoxification were 
included in the study. Patients were recruited from both inpatient 
and outpatient services.

Exclusion criteria: Patients currently on benzodiazepines, those 
with a history of other substance dependence (except nicotine), co-
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ABSTRACT
Introduction: Alcohol has historically been a part of human 
culture, but chronic alcohol use is linked to a range of 
neurocognitive and psychological impairments. In recent 
years, attention has turned to the cognitive effects of sustained 
abstinence in individuals previously diagnosed with Alcohol 
Dependence Syndrome (ADS). Executive dysfunction, in 
particular, remains underexplored in abstinent individuals, 
especially in Indian clinical settings.

Aim: To assess the pattern of executive function impairments 
in abstinent individuals diagnosed with ADS and to evaluate 
associated factors.

Materials and Methods: A prospective cross-sectional study 
was conducted at a tertiary care hospital over six months 
among 49 male patients aged 18-59 years, diagnosed with 
ADS {International Classification of Diseases (ICD)-10 F10.2} 
and abstinent for at least one month. Patients with psychiatric, 
neurological, or chronic medical illnesses were excluded. 
Cognitive assessments included the Digit Symbol Substitution 

Test (DSST), Trail Making Test Parts A and B (TMT-A and 
TMT-B), the Benton Visual Retention Test (BVRT), and the 
Wisconsin Card Sorting Test (WCST). Data were analysed using 
Statistical Package for the Social Sciences (SPSS) v22.0, and a 
p-value<0.05 was considered significant.

Results: Cognitive impairment was present on TMT in 14 
(28.57%), on the BVRT in 18 (36.73%), and on the WCST 
in 32 (65.31%) participants. A significant association was 
found between cognitive impairment and daily alcohol intake 
(mean±SD: 10.03±4.22 vs 7.06±2.59 units/day; p-value=0.011). 
Executive dysfunction was significantly associated with 
occupation but not with educational status, economic status, 
marital status, past treatment history, nicotine use, or family 
history of substance use.

Conclusion: Executive dysfunction is prevalent among 
abstinent patients with ADS and is significantly associated with 
higher daily alcohol intake and greater dependence severity, 
highlighting the need for early cognitive screening.
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In addition, two other key aspects were evaluated: the severity of 
alcohol dependence and QoL. Severity of alcohol dependence was 
assessed using the Severity of Alcohol Dependence Questionnaire 
(SADQ) [27], a 20-item validated instrument evaluating physical 
withdrawal, affective withdrawal and frequency of alcohol 
consumption. Each item is rated on a 4-point Likert scale; higher 
scores indicate greater severity of dependence. This tool has been 
previously validated in Indian populations [27]. QoL was measured 
using the World Health Organization Quality of Life (WHOQOL-
BREF) instrument [28]. It comprises 26 items covering four 
domains: physical health, psychological health, social relationships 
and environment. Each item is scored from 1 to 5; higher scores 
indicate better QoL. Cognitive impairment was considered present 
if a participant scored in the impaired range on any one of the major 
cognitive tests.

STATISTICAL ANALYSIS
Statistical analysis was performed using IBM SPSS version 22.0. 
Chi-square tests were used to study the association between 
sociodemographic or clinical variables and cognitive impairment. A 
p-value < 0.05 was considered statistically significant.

RESULTS
The study included 49 male participants diagnosed with ADS. 
Participants were distributed across four age groups: 6 (12.24%) 
aged 18-29 years, 18 (36.73%) aged 30-39 years, 11 (22.45%) 
aged 40-49 years, and 14 (28.57%) aged 50-59 years. The mean 
age of the study population was 41.11±10.38 years. A total of 38 
(77.55%) participants were married.

Educational background: 14 (28.57%) participants had completed 
secondary education, while 11 (22.45%) had completed higher 
secondary education. In terms of occupation, the sample included 
17 (34.69%) skilled workers, 9 (18.37%) semiskilled labourers, 
and 22 (44.90%) clerical/shop owner/farmer categories. Based 
on  self-reported income, a significant proportion of participants 
(35, 71.43%) were from the middle socioeconomic class (assessed 
using the Modified Kuppuswamy Socioeconomic Scale) [29].

A majority of participants (33, 67.34%) reported current nicotine 
use, and 19 (38.77%) had a family history of substance use. The 
mean duration of alcohol consumption among participants was 
15.08±7.67 years.

According to the TMT, which evaluates attention, processing speed, 
and task-switching abilities, 14 out of 49 participants (28.57%) had 
cognitive impairment. The BVRT, which primarily assesses visual 
memory and visuoconstructive abilities, identified cognitive deficits 
in 18 participants (36.73%). The WCST, a sensitive indicator of 
executive dysfunction, showed the highest proportion of cognitive 
impairment, with 32 participants (65.31%) exhibiting perseverative 
errors. The DSST indicated impairment in 10 participants (20.41%), 
reflecting deficits in attention and processing speed. Overall, 32 
out of 49 participants (65.31%) were classified as having cognitive 
impairment [Table/Fig-1].

morbid psychiatric disorders, central nervous system or neurological 
illness, intellectual disability, or chronic medical illness were excluded 
from the study.

Sample size estimation: Sample size estimation was based on an 
expected prevalence of cognitive impairment of 14.2%, drawn from 
the study by Almeida OP et al., [17]. Assuming a 95% confidence 
level, an absolute precision of 5% and a population size of 500, 
the required sample size was calculated to be 44 using the finite 
population correction formula:

n=[Z2 P (1-P)]/[d2 + (Z2 P (1-P))/N],

where Z=1.96, P=0.142, d=0.05, and N=500. Accounting for a 
10% non response rate, the final sample size was adjusted to 49 
participants.

Study Procedure
All participants underwent structured clinical evaluation and 
physical examination to confirm the ADS diagnosis and to exclude 
relapse symptoms. Abstinence status was verified through patient 
history and corroborated by caregivers when available. Alcohol-
use patterns, including daily intake, duration of consumption 
and severity of dependence {assessed using the Severity of 
Alcohol Dependence Questionnaire (SADQ)}, along with socio-
demographic variables such as age, education, occupation, marital 
status and economic status, were documented using a structured 
data-collection proforma. Cognitive assessment was performed 
one month after detoxification to minimise transient withdrawal 
effects.

The following validated neuropsychological tests were administered:

-	 DSST [18,19], a subtest of the Wechsler Adult Intelligence 
Scale, was used to assess processing speed, attention, 
visuomotor coordination and set-shifting. Participants were 
instructed to substitute as many symbols as possible for the 
corresponding digits within 90 seconds, using a reference key. 
A practice trial consisting of 10 items was administered prior to 
the test and excluded from scoring. The total number of correct 
substitutions completed within the time limit was recorded as 
the raw score. In this study, a DSST raw score of <15 was 
considered indicative of cognitive dysfunction, consistent with 
previously reported thresholds for older adults [20].

-	 TMT Parts A and B [21]: Assesses attention, processing 
speed and cognitive flexibility. TMT-A measures sequencing 
and visual scanning, while TMT-B evaluates task-switching 
ability. The time taken to complete each part is recorded, with 
longer durations indicating impairment. Indian normative data 
are available.

-	 BVRT [22]: Evaluates visual perception, visual memory, 
visuoconstructive abilities, and visuomotor coordination. 
Participants are shown 10 geometric designs for 10 seconds 
each and asked to reproduce them. Errors are scored based 
on distortion, rotation, or omission. A score of ≥ 5 errors is 
considered impaired [23].

-	 WCST [24,25]: The participant is presented with four stimulus 
cards differing in colour, shape and number. They are then asked 
to match each of the 64 response cards to one of the stimulus 
cards based on a sorting principle (colour, shape, or number), 
which they must deduce through feedback (“correct” or 
“incorrect”) provided after each trial. Once the participant makes 
10 consecutive correct matches based on one principle, the 
sorting rule changes without warning, requiring the individual to 
shift strategy accordingly. This process continues until all cards 
are sorted. The test assesses the ability to display cognitive 
flexibility, with key measures including perseverative errors and 
categories completed. A higher number of perseverative errors 
suggests executive dysfunction, particularly reflecting difficulty 
in cognitive flexibility and set-shifting [26].

Test

Cognitive impairment

Present
n (%)

Absent
n (%)

Digit Symbol Substitution Test 
(DSST)

10 (20.41%) 39 (79.59%)

Trail Making Test (TMT) 14 (28.57%) 35 (71.43%)

Benton Visual Retention Test (BVRT) 18 (36.73%) 31 (63.27%)

WCST - Perseverative Errors 32 (65.31%) 17 (34.69%)

[Table/Fig-1]:	 Prevalence of cognitive impairment across neuropsychological tests 
in abstinent alcohol-dependent individuals (N=49).

A significant association was observed between occupation and 
executive dysfunction (χ2=8.31, p-value=0.04). Participants with 
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skilled (46.88%) and clerical/shop owner/farmer occupations 
(31.25%) showed higher rates of impairment. Educational status 
(χ2=4.23, p-value=0.38), economic status (χ2=2.03, p-value=0.155), 
marital status (χ2=2.46, p-value=0.48), past treatment history 
(χ2=1.92, p-value=0.16), nicotine use (χ2=2.66, p-value=0.103), 
and family history of substance use (χ2=2.54, p-value=0.11) did 
not show significant associations [Table/Fig-2]. Mean age and 
years of education were not compared. No correction for multiple 
comparisons was applied (e.g., Bonferroni), and the classification of 
economic status was not explicitly defined, all of which should be 
considered in future analyses.

DISCUSSION
Cognitive and executive impairments are well-documented 
consequences of chronic alcohol use, often persisting even 
after detoxification and sustained abstinence. The present study 
reinforces this understanding by documenting notable cognitive 
dysfunction among abstinent alcohol-dependent individuals using 
validated tools such as the DSST, TMT, BVRT and WCST. Notably, 
cognitive impairment was observed in 14 participants (28.57%) on 
the TMT, 18 (36.73%) on the BVRT, and 32 (65.31%) on the WCST. 
The results demonstrated a statistically significant association 
between higher daily alcohol intake and cognitive impairment, with 
affected individuals consuming an average of 10.03±4.22 units/
day, compared with 7.06±2.59 units/day among those without 
impairment (p-value=0.011). This aligns with findings from Chan 
KK et al., who reported dose-dependent cognitive impairment 
among chronic users [30].

Most participants were married (77.55%) and belonged to the 
middle socio-economic class. Education level and marital status 
were not significantly linked with cognitive impairment, consistent 
with prior reports. Occupationally, executive dysfunction was most 
prevalent among skilled workers (46.88%). Neuropsychological 
testing revealed significant impairments in executive function. 
The WCST showed the highest rate of perseverative errors 
(65.31%), underscoring deficits in mental flexibility and set-
shifting. The DSST, reflecting processing speed and attention, 
identified impairments in 20.41% of subjects. These results mirror 
findings from Stavro K et al., who observed similar impairments in 
executive functioning across age groups [31]. Visuospatial deficits 
(BVRT: 36.73%) also corroborated an earlier study that reported 
persistent impairments among abstinent alcohol-dependent 
individuals [32].

QoL assessments using the WHOQOL-BREF have indicated lower 
scores among participants with cognitive deficits, although these 
differences were not always statistically significant. This may be 
attributed to multiple factors, including time since abstinence, 
compensatory mechanisms in daily functioning, longer follow-
up durations and cultural attitudes toward ageing and cognition 
[33]. Prior literature demonstrates that nicotine use significantly 
impairs cognitive recovery in substance users [34]. Family history of 
substance use is associated with deficits in planning and emotional 

Variable

Executive 
dysfunction 

Yes

Executive 
dysfunction 

No
Chi-

square p-value

Age (years)

18 to 29 3 (9.38%) 3 (17.65%)

3.772 0.287
30 to 39 13 (40.63%) 5 (29.41%)

40 to 49 9 (28.13%) 2 (11.76%)

50 to 59 7 (21.88%) 7 (41.18%)

Education

Illiterate 4 (12.5%) 1 (5.88%)

4.23 0.38

Primary 8 (25%) 7 (41.8%)

Secondary 8 (25%) 6 (35.29%)

High school certificate 8 (25%) 3 (17.65%)

Graduate 4 (12.5%) 0

Occupation

Not employed 1 (3.13%) 0

8.31 0.04

Semiskilled 6 (18.75%) 3 (17.65%)

Skilled 15 (46.88%) 2 (11.76%)

Clerical, Shop owner, 
Farmer

10 (31.25%) 12 (70.59%)

Economic status

Low 7 (21.88%) 7 (41.18%)
2.03 0.155

Middle 25 (78.13%) 10 (58.82%)

Marital status

Married 26 (81.25%) 12 (70.59%)

2.46 0.48
Single 4 (12.5%) 2 (11.76%) 

Unmarried 0 1 (5.88%)

Widower 2 (6.25%) 2 (11.76%)

Past treatment history

Yes 16 (50%) 12 (70.59%)
1.92 0.16

No 16 (50%) 5 (29.41%)

Nicotine use

Present 19 (59.38%) 14 (82.35%)
2.66 0.103

No 13 (40.62%) 3 (17.65%)

Family history of substance Use

Yes 15 (46.88%) 4 (23.53%)
2.54 0.11

No 17 (53.13%) 13 (76.47%)

[Table/Fig-2]:	 Association of cognitive impairment with sociodemographic and 
clinical variables in abstinent alcohol-dependent individuals (N=49).
p-value <0.05 was considered significant

Parameter

Cognitive 
impairment 

present

Cognitive 
impairment 

absent
Mean 

difference
p-

value

Amount of alcohol 
consumed/day (units)

10.03±4.22 7.06±2.59 2.97 0.011

Duration of alcohol 
consumption (years)

14.75±7.64 15.71±7.92 -0.96 0.682

Duration of dependence 
(years)

4±3.72 3.56±2.05 0.44 0.653

Age of onset of dependence 27.1±6.0 28.3±5.6 -1.2 0.184

Severity of alcohol 
dependence (SADQ score)

27.16±8.04 20.53±8.92 6.63 0.011

WHOQoL - Physical health 57.43±9.24 56.14±8.94 1.29 0.703

WHOQoL - Psychological 
domain

63.90±7.87 65.23±8.63 -1.33 0.484

WHOQoL - Social 
relationship

53.61±5.81 54.75±7.13 -1.14 0.388

WHOQoL - Environment 
domain

66.49±6.06 68.35±5.97 -2.16 0.129

WHOQoL - Overall score 62.81±5.31 64.94±5.99 -2.13 0.0656

WHOQoL - Overall quality 
of health

3.46±0.89 3.62±0.91 -0.16 0.292

WHOQoL - Satisfaction 3.34±0.88 3.58±0.83 -0.24 0.113

[Table/Fig-3]:	 Comparison of alcohol use patterns, dependence severity, and 
Quality of Life (QoL) with cognitive impairment (N=49).
p-value <0.05 was considered significant

Statistically significant differences were noted in the amount of alcohol 
consumed per day (10.03±4.22 vs. 7.06±2.59, p-value=0.011) and 
SADQ scores (27.16±8.04 vs. 20.53±8.92, p-value=0.011) between 
participants with and without cognitive impairment. No significant 
differences were found in the duration of alcohol use or the duration 
of dependence [Table/Fig-3]. Variables such as the duration since 
abstinence were not analysed and should be considered in future 
studies. QoL scores measured by the WHOQOL-BREF were not 
significantly different, but they trended lower in cognitively impaired 
individuals.
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recognition but not across all executive domains [35]. A greater 
number of prior deaddiction treatments correlates with poorer 
executive functioning [36]. Although prior studies have found 
associations between executive dysfunction and factors such as 
nicotine use, family history and multiple deaddiction treatments 
[34-36], the present study did not observe statistically significant 
relationships with these clinical variables.

This study emphasises the critical need to assess and address 
cognitive impairment among abstinent alcohol-dependent 
patients. The use of a battery of neuropsychological tools enabled 
a multidimensional understanding of patients’ cognitive profiles.

Limitation(s)
This study had several limitations. First, only male participants 
were included, which limits the generalisability of the findings to the 
broader population. Second, factors such as the exact duration 
of abstinence and the severity of withdrawal symptoms were not 
assessed, though they may affect cognitive outcomes. Third, the 
study did not considered alcohol-related complications such as 
withdrawal seizures or memory disorders, which could also influence 
results.

CONCLUSION(S)
This study examined the pattern of cognitive impairment, particularly 
executive dysfunction, in patients with ADS who were currently 
abstinent. The findings highlight that higher alcohol intake and 
greater dependence severity were significantly associated with 
cognitive deficits, notably in executive functioning and visuospatial 
abilities. These impairments, detectable even after one month of 
abstinence, emphasise the need for routine neuropsychological 
screening during de-addiction treatment. Cognitive dysfunction is a 
common but often overlooked complication of alcohol dependence. 
Incorporating cognitive assessments and rehabilitation strategies 
into addiction treatment protocols may enhance recovery outcomes, 
reduce relapse rates and improve overall QoL. Future longitudinal 
studies incorporating larger and more diverse populations, relapse 
history, duration of abstinence and intervention-based follow-up will 
be necessary to deepen the understanding of cognitive recovery in 
alcohol dependence.
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