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Abstract
This study aimed to examine potential cognitive impairments in patients with alcohol 
use disorder (AUD), and explore the factors affecting them. We recruited 97 inpatients 
with AUD, showing superficially normal cognitive function (mini-mental state exami-
nation score ≥24) for this study. We assessed cognitive function after a 4-week post-
abstinence period using the Brief Assessment of Cognition in Schizophrenia-Japanese 
version (BACS-J). Relationships between BACS-J subcategory/composite raw scores 
and Z-scores (deviation from standard data in healthy Japanese) and background fac-
tors such as age, sex, education, smoking status, mini-mental state examination score, 
body mass index, systolic blood pressure, severity of depression, alcohol consump-
tion, and laboratory findings were analyzed. Multiple regression analysis showed that 
the age (p < 0.001) and total bilirubin level (p = 0.014) were worsening factors for the 
BACS-J composite raw score, whereas education (p < 0.001) was a protective factor. 
An inverse correlation was apparent between the age and the composite Z-score of 
the BACS-J (r = −0.431, p < 0.001). Receiver operating characteristic (ROC) analysis 
identified 53 years as the cutoff age for predicting more than −2SD cognitive decline 
from the normal standard, with a high negative predictive value (95%). Patients with 
AUD aged ≥53 years showed more pronounced impairments in verbal memory, work-
ing memory, verbal fluency, and attention than those younger than 53 years (p < 0.05). 
These findings clearly demonstrate accelerated age-related cognitive decline in pa-
tients with AUD, especially those aged ≥53 years, suggesting the necessity of early 
intervention in patients with AUD to prevent progressive cognitive impairment and 
preserve their quality of life.
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1  |  INTRODUC TION

Extensive research has shown that heavy and repeated alcohol con-
sumption can increase the risk of future cognitive deterioration.1 
Korsakoff syndrome is a critical manifestation of cognitive dysfunc-
tion within the spectrum of alcohol use disorder (AUD)2 and is often 
precipitated primarily by protracted thiamine insufficiency. This 
deficit is frequently associated with excessive and chronic alcohol 
consumption. In addition, the emergence of a pathology known as 
alcohol-related dementia (ARD), an additional variant of cognitive 
debilitation intrinsically linked to long-standing severe alcohol in-
take,3 has diverse harmful effects on the brain.

Current research has also focused on mild cognitive impair-
ment associated with AUD.4 The hypothesis that alcohol can cause 
premature aging,5 potentially leading to early onset dementia, has 
garnered increasing attention. Therefore, cognitive impairment in 
patients with AUD (even though they have subtle and late manifes-
tations) may require advanced examination6 at the early stage of the 
inconspicuous but potentially progressive course.7 Cognitive deficits 
in patients with AUD have been reported across various cognitive 
domains, including general memory,8 working memory,9 processing 
speed,10 verbal fluency,11 and executive function.12

The neurotoxic effects of alcohol, which manifest prominently as 
structural changes such as cerebral atrophy,13 are well substantiated 
in the literature. Contemporary research has further elucidated the 
brain lesions responsible for such cognitive impairments, implicating 
specific disruptions in neural areas such as the orbitofrontal and dor-
solateral prefrontal cortices14 and dorsolateral prefrontal cortex.15 
Impairment of prefrontal function significantly affects the adaptive 
behavior,16 quality of life (QOL),17 decision-making abilities,18 and 
active participation in treatment.19

It is common to encounter mild cognitive impairment in indi-
viduals with AUD receiving ongoing treatment in the usual clinical 
setting.20 This underlines the indispensable role of routine cognitive 
assessment in the optimization of therapeutic outcomes for these 
patients. However, clinicians have underestimated and paid little 
attention to the possible existence of cognitive impairments asso-
ciated with AUD.21 Despite recent attempts to develop swift and 
detailed assessments of cognitive function,22 routine cognitive as-
sessments have not been incorporated into clinical practice. The de-
velopment of rapid and clinically applicable battery tests specific for 
AUD is therefore required to gain a comprehensive understanding of 
potential cognitive impairment in patients with AUD.23

The Brief Assessment of Cognition in Schizophrenia (BACS) was 
developed as a standard neurocognitive battery for schizophrenia.24 
The BACS, a swift and convenient instrument, enables the compre-
hensive appraisal of various cognitive subcategories such as verbal 
memory, working memory, motor speed, verbal fluency, attention, 
and executive function. The Japanese version of the BACS (BACS-J) 
has been validated and shown to provide reliable data for Japanese 
populations,25 enabling the calculation of Z-scores as deviations from 
normal standards in each generation of healthy Japanese individ-
uals.26 Although BACS was originally developed for schizophrenia, 

its use has gradually been extended to other psychiatric conditions, 
including mood disorders.27

Accordingly, to investigate detailed cognitive functions, we applied 
the BACS-J to Japanese patients with AUD in the present study. To the 
best of our knowledge, this is the first BACS trial to comprehensively 
assess cognitive function in patients with AUD. Therefore, this study 
aimed to identify potential cognitive impairments and clarify their pro-
files, together with further exploration of various background factors 
affecting cognitive function in patients with AUD.

2  |  METHODS

2.1  |  Participants

The study sample consisted of adult inpatients admitted to the 
National Hospital Organization Ryukyu Hospital between March 
2018 and March 2020. Of the 125 patients initially approached, 117 
(93.6%) provided consent to participate. The diagnosis of AUD was 
confirmed by two experienced psychiatrists based on the Diagnostic 
and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5) 
criteria.28 We excluded patients with a diagnosis of dementia based 
on DSM-5 (including those with Alzheimer's disease or cerebrovas-
cular dementia), with a potential diagnosis of Wernicke–Korsakoff 
syndrome, or with a Mini-Mental State Examination (MMSE)29 score 
of <24 upon admission. Ultimately, we included 97 patients (MMSE 
≥24) without apparent organic brain syndrome. Among the partici-
pants with AUD diagnosis, four were treated with benzodiazepine 
anxiolytics, seven with antidepressants, eight with antipsychotics, 
and one with anticholinergics.

2.2  |  Measures

We collected demographic data (age, sex, years of education, smok-
ing status, and the body mass index) upon admission. Cognitive 
function was initially screened using the MMSE to exclude poten-
tial participants with severe cognitive impairment based on the 
irreversible process of organic brain disturbance. The severity of al-
cohol dependence was evaluated using the Alcohol Use Disorders 
Identification Test (AUDIT),30 which measures subcategories in-
cluding hazardous alcohol use, dependence symptoms, and harm-
ful alcohol use. Laboratory tests were conducted to assess total 
cholesterol, hemoglobin A1c, albumin, total bilirubin, blood urea ni-
trogen (BUN), vitamin B1, and folic acid levels. Regarding cognitive 
decline in patients with AUD, we consider that their long-term liv-
ing and metabolic conditions play a pivotal role. Thus, we assumed 
that the admission data to closely reflected their recent lifestyle 
and health conditions. Additionally, we selected the HbA1c and 
T-Bil tests for their consistent stability and representation of long-
term glycemic control and liver function. The mean systolic blood 
pressure was obtained from three separate measurements ob-
tained during inpatient treatment. To ensure stable readings, these 
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measurements were performed during post withdrawal treatment, 
starting on the 10th day after admission.

The BACS-J was administered to measure cognitive function 
after 4 weeks of alcohol abstinence to reduce the potential con-
founding effects of alcohol withdrawal. The BACS-J assesses verbal 
memory, working memory, motor speed, verbal fluency, attention, 
and executive function. The composite BACS-J raw score was de-
fined as the average raw score for each subcategory. Age- and 
sex-adjusted Z-scores were calculated for each BACS-J subcate-
gory using normative data from a previous study.26 The composite 
Z-scores were then calculated as the mean of the adjusted Z-scores 
across the subcategories. Furthermore, the Quick Inventory of 
Depressive Symptomatology Self-Report (QIDS-SR)31 was adminis-
tered concurrently with the BACS-J to explore potential associations 
with depressive symptoms.

2.3  |  Statistical analyses

Multiple regression analysis was used to identify factors affect-
ing both the composite BACS-J raw scores and their subcategory 
scores. Pearson's correlation coefficient was used to evaluate the 
relationship between age and the composite raw score/Z-score of 
the BACS-J. The ROC curve was plotted to identify the cutoff age 
that maximized the area under the curve (AUC) corresponding to 
the composite Z-score of the BACS-J as two standard deviations 
below the normal standard. Based on this cutoff, the age- and 
sex-adjusted subcategories and composite Z-scores of the BACS-J 
were compared between the two age groups (<cutoff and ≥cutoff) 
with AUD. Statistical significance was set at p < 0.05 (two-tailed). 
Statistical analyses were performed using the Statistical Package for 
the Social Sciences software version 28.0.0.0 J for Windows (SPSS 
Japan, Tokyo, Japan).

2.4  |  Ethics procedures

The research protocol for this study was reviewed and approved 
by a duly constituted Ethics Committee, conforming to the provi-
sions of the Declaration of Helsinki. The Ethics Committee of the 
National Hospital Organization Ryukyu Hospital granted approval, 
under Approval no. 29–21. All study participants provided written 
informed consent prior to their participation. Data were anonymized 
for analysis purposes. Participants were informed about the objec-
tive of the study, the measures taken to ensure the confidentiality 
of their personal information, and their right to withdraw from the 
study at any time.

3  |  RESULTS

The background and laboratory findings of the 97 patients with 
AUD are summarized in Table 1. The mean age of the participants 

was 47.4 ± 10.4 years. The percentage of males was 85.6%, and that 
of females 14.4%. Other parameters (mean ± SD, or %) were as fol-
lows: education, 11.8 ± 2.0 years; current smokers, 81.4%; MMSE 
score, 27.2 ± 2.1; body mass index, 23.0 ± 4.6 kg/m2; systolic blood 
pressure, 122.2 ± 15.8 mmHg; total cholesterol, 207.4 ± 61.8 mg/
dL; albumin, 4.2 ± 0.7 g/dL; total bilirubin, 1.5 ± 1.4 mg/dL; BUN, 
9.9 ± 4.4 mg/dL; vitamin B1, 52.4 ± 43.7 ng/mL; and folic acid, 
9.7 ± 23.2 ng/mL. Regarding glycemic control, 14.4% had an HbA1c 
level ≥6.5%. Concerning the severity of depression and AUD, the 
QIDS-SR score was 6.2 ± 4.3, the AUDIT total score was 27.5 ± 6.3, 
and the AUDIT subcategory scores were as follows: hazardous al-
cohol use, 11.0 ± 1.6; dependence symptoms, 6.4 ± 3.8; and harmful 
alcohol use, 10.1 ± 2.9.

Multiple regression analysis for the prediction of the composite 
raw score of the BACS-J revealed that age (β = −0.536, p < 0.001) 
and total bilirubin level (β = −0.213, p = 0.014) were worsening 
factors for the BACS-J raw score, while education (β = 0.324, 
p < 0.001) was a protective factor (Table 2). This model accounted 
for 50.7% of the variance (adjusted R2 = 0.465; F = 5.904; p < 0.001). 

TA B L E  1  Clinical data and laboratory findings in 97 patients with 
alcohol use disorder.

Age: Years (mean ± SD) 47.4 ± 10.4

Sex

Male: n (%) 83 (85.6)

Female: n (%) 14 (14.4)

Education: years (mean ± SD) 11.8 ± 2.0

Current smoker: n (%) 79 (81.4)

MMSE Score 27.2 ± 2.1

Body mass index: kg/m2 (mean ± SD) 23.0 ± 4.6

Systolic blood pressure: mmHg (mean ± SD) 122.2 ± 15.8

Total cholesterol: mg/dL (mean ± SD) 207.4 ± 61.8

HbA1c (NGSP)

<6.5: n (%) 83 (85.6)

≥6.5: n (%) 14 (14.4)

Albumin: g/dL (mean ± SD) 4.2 ± 0.7

Total bilirubin: mg/dL (mean ± SD) 1.5 ± 1.4

BUN: mg/dL (mean ± SD) 9.9 ± 4.4

Vitamin B1: ng/mL (mean ± SD) 52.4 ± 43.7

Folic acid: ng/mL (mean ± SD) 9.7 ± 23.2

QIDS-SR (mean ± SD) 6.2 ± 4.3

AUDIT Score (mean ± SD) 27.5 ± 6.3

Hazardous alcohol use (mean ± SD) 11.0 ± 1.6

Dependence symptoms (mean ± SD) 6.4 ± 3.8

Harmful alcohol use (mean ± SD) 10.1 ± 2.9

Note: “Hazardous alcohol use”, “Dependence symptoms”, and “Harmful 
alcohol use” are subcategories of the AUDIT. They correspond to 
AUDIT questions 1–3, 4–6, and 7–10, respectively.
Abbreviations: AUDIT, Alcohol Use Disorders Identification Test; 
BUN, Blood urea nitrogen; HbA1c, Hemoglobin A1c; MMSE, Mini 
Mental State Examination; SD, standard deviation; QIDS-SR, The Quick 
Inventory of Depressive Symptomatology (Self-Report).
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On the other hand, no significant differences were observed for 
other factors. Additionally, we statistically evaluated the impact of 
medications such as benzodiazepine anxiolytics, antidepressants, 
antipsychotics, and anticholinergics, and found no significant 
differences.

Table  3 shows the results of multiple regression analyses for 
predicting the subscale scores of the BACS-J. Age was a significant 
predictor across several subscales, showing negative associations 
with verbal memory (β = −0.544, p < 0.001), motor speed (β = −0.299, 
p = 0.07), verbal fluency (β = −0.332, p = 0.02), attention (β = −0.479, 
p < 0.001), and executive function (β = −0.373, p < 0.001). Education 
showed a positive association with performance in the verbal mem-
ory (β = 0.268, p = 0.007), verbal fluency (β = 0.226, p = 0.027), and 
attention (β = 0.302, p = 0.02) subscales. Total bilirubin levels neg-
atively influenced the working memory (β = −0.225, p = 0.038) and 
attention (β = −0.315, p = 0.01) subscales, while albumin levels posi-
tively influenced motor speed (β = 0.215, p = 0.048). BUN had a neg-
ative impact on the verbal fluency subscale (β = −0.224, p = 0.027). 
The QIDS-SR score showed a negative association with the working 
memory subscale (β = −0.222, p = 0.046).

Figure 1 shows the inverse correlation of age with the compos-
ite raw score (r = −0.623, p < 0.001) and the Z-score of the BACS-J 
(r = −0.431, p < 0.001). In particular, the latter correlation indicates 

that age-related cognitive decline is accelerated in patients with 
AUD compared to the normal population.

The ROC analysis identified 53 years as the cutoff age for 
predicting more than −2SD cognitive decline from the normal 
standard, with an AUC value of 0.80 (Figure  2), yielding an ex-
cellent negative predictive value (95%) and modest but sufficient 
sensitivity (75%) and specificity (73%). When the subjects were 
divided into two age groups (<53 and ≥53 years), the older age 
group showed more pronounced impairments in verbal memory, 
working memory, verbal fluency, and attention than the younger 
age group (Figure 3).

4  |  DISCUSSION

Although demographic profiles of AUD differ among countries 
with various sociocultural backgrounds, maturity of healthcare in-
frastructure, and patterns of alcohol consumption, the characteris-
tics of our samples in the present study (Table 1) seem to be almost 
representative of Japanese patients with AUD, commonly showing 
late forties to early fifties as the median generation, male-dominant 
gender distribution, and a relatively short education period, as de-
scribed in a previous report on Japanese patients with AUD.32

Predictors B Std. error β p-Value

Constant 39.385 9.041 <0.001*

Age: years −0.364 0.059 −0.536 < 0.001*

Sex: male −0.952 1.752 −0.048 0.588

Education: years 1.143 0.301 0.324 < 0.001*

Current smoker 1.771 1.494 0.098 0.239

Body mass index: kg/m2 −0.021 0.121 −0.014 0.862

Systolic blood pressure: mmHg −0.008 0.037 −0.018 0.830

Total cholesterol: mg/dL −0.002 0.009 −0.014 0.862

HbA1c ≥6.5 (%) −0.812 1.625 −0.041 0.619

Albumin: g/dL 0.885 0.848 0.089 0.300

Total bilirubin: mg/dL −1.052 0.417 −0.213 0.014*

BUN: mg/dL −0.057 0.135 −0.036 0.675

Vitamin B1: ng/mL −0.003 0.013 −0.019 0.816

Folic acid: ng/mL −0.023 0.024 −0.074 0.355

QIDS-SR −0.099 0.123 −0.070 0.422

Hazardous alcohol use (AUDIT 
Q1 ~ Q3)

0.142 0.371 0.032 0.703

Dependence symptoms (AUDIT 
Q4 ~ Q6)

0.225 0.173 0.120 0.196

Harmful alcohol use (AUDIT 
Q7 ~ Q10)

−0.044 0.223 −0.018 0.844

R = 0.748 Adjust R2 = 0.465 F = 5.904 p < 0.001*

Note: B, unstandardized coefficient; β, standardized coefficient.
Abbreviations: AUDIT, Alcohol Use Disorders Identification Test; Std. error, standard error; BUN, 
blood urea nitrogen; HbA1c, Hemoglobin A1c; QIDS-SR, The Quick Inventory of Depressive 
Symptomatology (Self-Report).
*p-value <0.05.

TA B L E  2  Multiple regression analysis 
for factors predicting the composite 
raw score of the Brief Assessment of 
Cognition in Schizophrenia Japanese 
version (BACS-J).
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The mean MMSE score (27.2) of our participants did not 
demonstrate any clinically apparent cognitive disturbances 
(Table 1). Concerning metabolic markers and laboratory findings, 
such as the BMI, systolic blood pressure, and cholesterol, albumin, 
BUN, vitamin B1, and folic acid levels, our samples appeared to be 

within the standard ranges. The prevalence of abnormal HbA1c 
(≥6.5%) in our participants (14.4%) is almost comparable to the 
data in the 2016 National Health and Nutrition Survey in Japan 
(12.2%).33 These findings partly suggest that predominant met-
abolic/vascular diseases and vitamin B1 deficiency did not affect 

TA B L E  3  Multiple regression analyses for the prediction of subscale scores of the Brief Assessment of Cognition in Schizophrenia 
Japanese version (BACS-J).

Predictors Verbal memory
Working 
memory Motor speed Verbal fluency Attention

Executive 
function

Age: years β (−0.544) *** — β (−0.299) ** β (−0.332) ** β (−0.479) *** β (−0.373) ***

Sex: male — — — — — —

Education: years β (0.268) ** — — β (0.226) * β (0.302) ** —

Current smoker — — — — — —

Body mass index: kg/m2 — — — — — —

Systolic blood pressure: mmHg — — — — — —

Total cholesterol: mg/dL — — — — — —

HbA1c ≥6.5 (%) — — — — — —

Albumin: g/dL — — β (0.215) * — — —

Total bilirubin: mg/dL — β (−0.225) * — — β (−0.315) ** —

BUN: mg/dL — — — β (−0.224) ** — —

Vitamin B1: ng/mL — — — — — —

Folic acid: ng/mL — — — — — —

QIDS-SR — β (−0.222) * — — — —

Hazardous alcohol use (AUDIT 
Q1 ~ Q3)

— — — — — —

Dependence symptoms (AUDIT 
Q4 ~ Q6)

— — — — — —

Harmful alcohol use (AUDIT 
Q7 ~ Q10)

— — — — — —

Adjusted R2 0.296 0.147 0.167 0.263 0.346 0.165

Note: *p < 0.05, **p < 0.01, ***p < 0.001. “—” indicates no significant difference.
Abbreviations: AUDIT, Alcohol Use Disorders Identification Test; BUN, blood urea nitrogen; HbA1c, Hemoglobin A1c; QIDS-SR, The Quick Inventory 
of Depressive Symptomatology (Self-Report); β, standardized coefficient.

F I G U R E  1  Correlations between the age and composite raw score (left panel) or the Z-score (right panel) of the Brief Assessment of 
Cognition in Schizophrenia Japanese version (BACS-J) in 97 patients with alcohol use disorder.
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cognitive function in our patients with AUD. Although the mean 
QIDS-SR score was slightly higher than the cutoff score of 6, it 
is natural that an apparently high AUDIT score (27.5 on average) 
drew the most attention as a cause of cognitive decline in patients 
with AUD. Therefore, our demographic data suggest that only ab-
normal alcohol intake is likely responsible for cognitive decline in 
patients with AUD.

Although robust deterioration in cognition was not evident from 
the MMSE scores in our patients with AUD, the BACS revealed gen-
eral impairments in attention, working memory, motor speed, and 
executive function (Figures 1 and 3). Presumably, the severity is al-
most comparable to bipolar disorder or schizophrenia, according to 

previous data on the BACS in various psychiatric disorders, although 
the pattern of impaired cognition is not specific to AUD.34 Such cog-
nitive decline can affect social and daily life functioning, as well as 
QOL and prognosis in patients with AUD.

Among patients with AUD, age was the most potent factor accel-
erating cognitive impairment, as manifested by the greatest negative 
β-value (−0.536; Table 2) and the strong negative correlation between 
the age and the composite raw scores of the BACS-J (Figure 1). This re-
sult is partly supported by previous literature, establishing accelerated 
aging in patients with AUD as a general fact.35 However, it is surpris-
ing that age should play such a crucial role in the cognitive decline of 
patients with AUD. Clinicians should be more careful about the syner-
gistic effects of aging and chronic alcohol consumption on the drastic 
deterioration in the cognitive function of patients with AUD.

Total bilirubin levels contributed to cognitive decline in patients 
with AUD (Table 2), which is in agreement with previous studies.36 
Alcoholic liver injury is a partially reversible and treatable pathology, 
and it appears to be less important as a risk factor compared to age. 
On the other hand, education protected against cognitive impair-
ment in patients with AUD (Table 2). Education is a well-recognized 
protective factor against cognitive impairment.37 However, clini-
cians should be aware of the unavoidable fact that a lower educa-
tional level is a core characteristic of patients with AUD. Regarding 
the AUD subscales, they showed no significant effects. It is worth 
noting that our study primarily focused on patients with severe AUD 
requiring hospitalization. The inclusion of regular drinkers or pa-
tients with mild AUD in the study might have revealed an additional 
effect of alcohol consumption frequency and quantity.

Based on the results from Table 3, age prominently influences the 
cognitive parameters assessed by the BACS-J, showing in particular 
a negative association across several subscales such as verbal mem-
ory, motor speed, verbal fluency, attention, and executive function. 
This extensive effect emphasizes the profound influence of aging 

F I G U R E  2  ROC curve distinguishing −2SD of the composite 
Z-score of the Brief Assessment of Cognition in Schizophrenia 
Japanese version (BACS-J) with a cutoff age of 53 years. Area 
under the curve = 0.80, sensitivity 75%, specificity 73%, positive 
predictive value 28%, and negative predictive value 95%.

F I G U R E  3  Comparisons of subcategory Z-scores and the composite Z-score of the Brief Assessment of Cognition in Schizophrenia 
Japanese version (BACS-J) between the two age groups (<53 and ≥53) with alcohol use disorder. *p-value <0.05.
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on cognition. Apart from age, other factors such as total bilirubin 
levels (affecting working memory and attention), BUN (affecting the 
verbal fluency), and QIDS-SR scores (affecting the working memory) 
were also noted to adversely impact cognitive function. However, 
the influence of these factors was limited when compared to that 
of age, which consistently emerged as the primary determinant and 
impacted a broad range of cognitive domains.

Although the Z-scores of the BACS-J were adjusted for age and 
sex in the Japanese population, they significantly decreased as age in-
creased in patients with AUD (Figure 1), suggesting that these patients 
show more progressive cognitive decline with aging than the normal 
population. In particular, 53 years of age seems to be the critical age 
for severe (−2SD decline from the normal standard) and probably ir-
reversible degradation of cognition (Figure 2). In particular, declines 
in verbal memory/fluency, working memory, and attention were more 
apparent in patients at 53 years of age or older, compared to younger 
patients (Figure 3). Furthermore, the average lifespan reported for pa-
tients with AUD falls within the early fifties.37 Interestingly, the age of 
53 emerged in our study as a significant threshold for cognitive decline 
in patients with AUD. This cognitive impairment might hinder their ca-
pabilities for self-management, potentially compromising their daily 
functioning. Thus, the detrimental effects of alcohol on the lifespan of 
the individual might not only be due to its physical consequences but 
also due to the associated decline in cognitive functions.

Meanwhile, an excellent negative predictive value (95%) at 
53 years of age suggests a low probability of significant cognitive 
impairment in individuals under 53 years of age (Figure 2). This may 
imply that early intervention before the critical age is warranted 
to preserve cognitive levels in patients with AUD. However, a sub-
stantial proportion of middle-aged individuals with AUD around the 
aforementioned critical age exist in Japan.38 Therefore, we should 
be aware of the short period left for treatment interventions to halt 
the progression of cognitive decline in patients with AUD.

Denial is a predominant psychological profile in patients with 
AUD and often interferes with the initial treatment for the syn-
drome. In contrast, preserved cognitive function followed by sus-
tained QOL may serve as a potent motive for the continuation of 
AUD treatment. However, it may be difficult to expect the use of 
such internal resources in patients with AUD in their late fifties. 
Physical, psychological, and social recovery from AUD must be 
completed far before the critical age, as basic cognitive capability 
is a prerequisite for alcohol rehabilitation programs, group-oriented 
therapy, and individual behavioral therapy. Although cognitive func-
tion training for patients with AUD has recently gained increasing 
attention,39 such interventions may be helpful only for patients at 
a relatively early stage of AUD who still possess the possibility of 
reversible recovery in cognitive functioning. More supportive treat-
ments, including environmental rearrangements, may be adequate 
for older patients with AUD and progressive cognitive decline.

Despite providing important insights into the cognitive impact 
of AUD on the clinical course, our study had several limitations 
that need to be addressed in future research. First, the study was 
conducted on a modest number of Japanese patients, suggesting a 

potential regional influence. Accordingly, the present findings need 
to be generalized to broader and more diverse populations. Second, 
the BACS was originally developed to assess cognitive function in 
patients with schizophrenia. The validity of its application to patients 
with AUD is a significant consideration. Furthermore, the suitability 
of the timing for cognitive assessments (4 week post-abstinence) may 
need to be reconsidered. Although patterns of cognitive impairment 
may not greatly differ among psychiatric disorders,33 the timing of 
cognitive assessments varies among studies for patients with AUD40 
and is still an issue to be debated. Third, whether irreversible cogni-
tive decline exists or potential plasticity still remains in patients with 
AUD over the critical age (≥50 years) should be determined. Further 
investigations are needed to determine which specific brain regions 
are affected by alcohol intake, including the relationship with the 
dominant hemisphere and detailed brain functions.
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