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Abstract 

Background 

Alcohol Use Disorder (AUD) is a significant public health concern associated with 

a range of adverse health outcomes, including an increased risk of neurodegenerative 

diseases. The precise mechanisms linking chronic alcohol consumption to 

neurological decline are not fully understood. This study investigates the relationship 

between AUD and the risk of developing neurodegenerative diseases, with a focus 

on the demographic, clinical, and behavioral characteristics of patients with AUD. 

Methods 

This cross-sectional observational study was conducted between May 2023 and May 

2024 in a psychiatric ward. A total of 100 adult patients aged 30 years and above, 

diagnosed with AUD based on DSM-5 criteria, were recruited. Data were collected 

through structured interviews, medical record reviews, and neuroimaging. 

Descriptive statistics, chi-square tests, cross-tabulation, and t-tests were used to 

analyze the data. 

Results 
The study population had a mean age of 50 years. The average duration of alcohol 

use was 30 years. Cognitive impairment was more prevalent in older participants, 

particularly those over 60 years of age. There was a significant association between 

the duration of alcohol use and the presence of neurodegenerative symptoms. 

Participants with lower compliance to preventive strategies, such as cognitive 

training and physical exercise, were more likely to exhibit cognitive impairment. 

Daily and binge drinkers showed higher levels of cognitive decline compared to 

occasional drinkers. 

Conclusions 
This study highlights the strong association between AUD and an increased risk of 

neurodegenerative diseases. The findings suggest that prolonged alcohol use, 

particularly in older adults, significantly contributes to cognitive decline. Preventive 

strategies, including lifestyle modifications, are crucial in mitigating these risks. 

However, further longitudinal studies are needed to establish causality and explore 

potential interventions. 
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Introduction 

Alcohol use has been a pervasive element in human culture for thousands of years, often 

intertwined with social, religious, and cultural practices. While moderate alcohol consumption 

is socially accepted and sometimes even encouraged, the adverse effects of excessive alcohol 

intake have been well-documented, posing significant public health challenges. Alcohol Use 

Disorder (AUD), a medical condition characterized by an impaired ability to stop or control 

alcohol use despite adverse social, occupational, or health consequences, is a prominent 

concern worldwide. The World Health Organization (WHO) estimates that alcohol 

consumption contributes to approximately 3 million deaths annually, making it one of the 

leading causes of preventable mortality【1】. 

The impact of alcohol on human health is profound, with its effects extending across various 

organ systems. Among the most vulnerable is the central nervous system, where chronic 

alcohol consumption can lead to a range of neurological impairments. The brain's high 

sensitivity to toxic substances, coupled with alcohol's neurotoxic properties, makes it 

particularly susceptible to damage. This damage can manifest in various forms, from mild 

cognitive deficits to severe neurodegenerative conditions such as Alzheimer's disease, 

Parkinson's disease, and Wernicke-Korsakoff syndrome. Despite the well-established 

association between chronic alcohol consumption and neurological disorders, the specific 

mechanisms that link AUD to the development of neurodegenerative diseases remain poorly 

understood【2】【3】. 

Alcohol Use Disorder is a complex and multifaceted condition, influenced by a combination 

of genetic, psychological, and environmental factors. The Diagnostic and Statistical Manual of 

Mental Disorders, Fifth Edition (DSM-5), defines AUD based on the presence of at least two 

of eleven criteria within a 12-month period【4】. These criteria include an intense craving for 

alcohol, an inability to control drinking behavior, continued use despite negative consequences, 

and the development of tolerance and withdrawal symptoms. The genetic component of AUD 

is significant, with studies showing that individuals with a family history of the disorder are at 

a higher risk of developing it themselves【5】. Environmental factors, such as early exposure 

to alcohol, peer influence, and socio-economic conditions, also play crucial roles in the onset 

and progression of AUD【6】. 

The relationship between AUD and neurodegenerative diseases has been a subject of extensive 

research. Alcohol's direct neurotoxic effects are well-documented, including its ability to cause 
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neuronal death, oxidative stress, and inflammation【7】. These effects are thought to 

contribute to the development and progression of neurodegenerative diseases. However, the 

exact causal pathways remain elusive, and it is unclear whether AUD directly causes these 

diseases or if the relationship is more complex, involving a combination of genetic 

predisposition, environmental factors, and lifestyle choices【8】【9】. 

Several neurodegenerative diseases have been linked to chronic alcohol consumption, with 

varying degrees of evidence. Alzheimer's disease, the most common form of dementia, has 

been associated with alcohol consumption in a dose-dependent manner. Some studies suggest 

that moderate alcohol consumption may have a protective effect against Alzheimer's disease, 

possibly due to alcohol's cardiovascular benefits【10】. However, chronic heavy drinking is 

consistently associated with an increased risk of developing the disease【11】. The 

mechanisms by which alcohol might contribute to Alzheimer's disease include the promotion 

of beta-amyloid plaque formation, oxidative stress, and neuroinflammation, all of which are 

hallmarks of the disease【12】. 

Parkinson's disease, a progressive neurodegenerative disorder characterized by the loss of 

dopaminergic neurons in the substantia nigra, has also been associated with alcohol use. The 

evidence linking alcohol to Parkinson's disease is less clear than for Alzheimer's disease, with 

some studies suggesting a protective effect of alcohol against the development of Parkinson's, 

while others indicate an increased risk with heavy drinking【13】. The potential mechanisms 

include alcohol-induced oxidative stress and mitochondrial dysfunction, which are thought to 

play roles in the pathogenesis of Parkinson's disease【14】. 

Wernicke-Korsakoff syndrome, a neuropsychiatric disorder resulting from thiamine deficiency, 

is one of the most severe neurological consequences of chronic alcohol consumption【15】. 

The syndrome comprises two distinct conditions: Wernicke's encephalopathy and Korsakoff's 

psychosis. Wernicke's encephalopathy is an acute, life-threatening condition characterized by 

confusion, ataxia, and ophthalmoplegia. If left untreated, it can progress to Korsakoff's 

psychosis, a chronic and debilitating condition characterized by severe memory impairment, 

confabulation, and apathy. Chronic alcohol consumption is the leading cause of thiamine 

deficiency in developed countries, making Wernicke-Korsakoff syndrome a significant concern 

in individuals with AUD【16】. 

The relationship between alcohol consumption and neurodegenerative diseases is further 

complicated by the role of comorbid conditions. Chronic alcohol use is associated with an 
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increased risk of cardiovascular diseases, liver diseases, and metabolic disorders, all of which 

can contribute to the development of neurodegenerative diseases【17】. For example, 

cardiovascular diseases are a known risk factor for both Alzheimer's disease and vascular 

dementia. Similarly, liver diseases such as cirrhosis can lead to hepatic encephalopathy, a 

condition characterized by cognitive impairment and neurological dysfunction【18】. 

The impact of alcohol on neurodegenerative diseases is also influenced by various lifestyle 

factors, including diet, physical activity, and smoking. Poor nutrition, commonly seen in 

individuals with AUD, can exacerbate the neurotoxic effects of alcohol and contribute to the 

development of neurodegenerative diseases【19】. Physical inactivity, which is prevalent 

among heavy drinkers, is another risk factor for these diseases. Conversely, smoking, which is 

often comorbid with AUD, can have both protective and harmful effects on neurodegenerative 

diseases, depending on the specific condition and the level of exposure【20】. 

Preventive strategies for mitigating the risk of neurodegenerative diseases in individuals with 

AUD are of paramount importance. These strategies include promoting healthy lifestyle 

choices, such as maintaining a balanced diet, engaging in regular physical activity, and 

avoiding smoking. Early identification and treatment of AUD are also critical in reducing the 

risk of neurodegenerative diseases. Behavioral therapies, pharmacological interventions, and 

social support systems are essential components of a comprehensive treatment plan for AUD

【21】. 

Recent advancements in neuroimaging and biomarker research offer promising avenues for 

early detection and monitoring of neurodegenerative diseases in individuals with AUD. 

Neuroimaging techniques, such as magnetic resonance imaging (MRI) and positron emission 

tomography (PET), can detect structural and functional changes in the brain associated with 

neurodegenerative diseases. Biomarkers, including beta-amyloid and tau proteins in 

Alzheimer's disease, are being investigated for their potential to identify individuals at risk of 

developing neurodegenerative diseases and to monitor disease progression【22】【23】. 

Despite these advancements, there remain significant gaps in our understanding of the 

relationship between AUD and neurodegenerative diseases. One of the primary challenges is 

the difficulty in establishing causality. While there is a strong association between chronic 

alcohol consumption and the development of neurodegenerative diseases, it is unclear whether 

AUD is a direct cause or if it merely exacerbates underlying genetic and environmental risks. 

Longitudinal studies are needed to clarify the temporal relationship between alcohol 
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consumption and neurodegenerative disease onset and to identify potential confounding factors

【24】. 

Another challenge is the heterogeneity of neurodegenerative diseases. These conditions have 

diverse etiologies and pathologies, making it difficult to generalize findings across different 

diseases. For example, while oxidative stress and inflammation are common features of many 

neurodegenerative diseases, the specific pathways involved may vary between Alzheimer's 

disease, Parkinson's disease, and others. Understanding these differences is crucial for 

developing targeted preventive and therapeutic strategies【25】. 

In addition to the biological mechanisms, there are also social and psychological factors that 

contribute to the relationship between AUD and neurodegenerative diseases. Chronic alcohol 

use can lead to social isolation, depression, and anxiety, all of which are risk factors for 

neurodegenerative diseases. Conversely, the cognitive decline associated with 

neurodegenerative diseases can exacerbate alcohol use, creating a vicious cycle. Addressing 

these factors requires a multidisciplinary approach that integrates medical, psychological, and 

social interventions【26】. 

In summary, the relationship between Alcohol Use Disorder and neurodegenerative diseases is 

complex and multifaceted, involving a combination of genetic, environmental, lifestyle, and 

psychological factors. While significant progress has been made in understanding the 

neurotoxic effects of alcohol and their contribution to neurodegenerative diseases, many 

questions remain unanswered. Continued research is needed to elucidate the causal pathways, 

identify high-risk individuals, and develop effective preventive and therapeutic strategies. 

Aims and Objectives 

  Investigate the relationship between Alcohol Use Disorder (AUD) and neurodegenerative 

diseases. 

  Explore underlying biological mechanisms and assess preventive strategies. 

  Identify research gaps and propose areas for future investigation. 

 

Methodology 

This study adheres to the STROBE (Strengthening the Reporting of Observational Studies in 

Epidemiology) guidelines to ensure rigorous and transparent reporting of observational 

research. The methodology encompasses the study design, setting, participants, variables, data 

sources and measurement, bias, study size, quantitative variables, statistical methods, and 

ethical considerations. 
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Study Design 

This is a cross-sectional observational study designed to investigate the relationship between 

Alcohol Use Disorder (AUD) and the risk of developing neurodegenerative diseases. The study 

aims to explore the underlying biological mechanisms and assess the effectiveness of 

preventive strategies in a sample population. 

Study Setting 

The study was conducted in a tertiary care hospital, where patients diagnosed with AUD and 

presenting with various neurological symptoms were recruited. The study was conducted over 

a period of 12 months, from May 2023 to May 2024. 

Participants 

The study population included adult patients who were diagnosed with AUD based on the 

DSM-5 criteria. Participants were selected using consecutive sampling, where every eligible 

patient attending the outpatient department or admitted to the hospital during the study period 

was invited to participate. Exclusion criteria included patients with a history of other 

neurodegenerative diseases unrelated to AUD, severe psychiatric disorders that could confound 

the results, and those unwilling to participate in the study. 

Sample Size 

The sample size was determined using the formula for estimating proportions in cross-sectional 

studies: 

 

Where: 

 n= required sample size 

 Z = Z-score for the desired confidence level (1.96 for 95% confidence) 

 p = estimated prevalence of neurodegenerative diseases in the population with AUD 

(assumed to be 0.5 due to the lack of precise data) 

 d = desired precision or margin of error (0.1) 

Given these parameters, the calculated sample size was approximately 96. To account for 

potential dropouts or non-responses, the final sample size was 80 patients. 

Variables 
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The primary outcome variables in this study were the presence and type of neurodegenerative 

diseases, measured using clinical diagnostic criteria and neuroimaging where applicable. The 

main exposure variable was the diagnosis of AUD, characterized by the duration, frequency, 

and pattern of alcohol consumption. Covariates included demographic factors (age, gender, 

education level), lifestyle factors (smoking, physical activity, diet), and comorbid conditions 

(cardiovascular disease, liver disease, diabetes). 

Data Sources and Measurement 

Data were collected through structured interviews, medical record reviews, and neuroimaging. 

A validated questionnaire was used to gather information on alcohol use patterns, lifestyle 

factors, and medical history. Cognitive function was assessed using standardized tools such as 

the Mini-Mental State Examination (MMSE) and Montreal Cognitive Assessment (MoCA). 

Neuroimaging techniques, including MRI and CT scans, were employed to detect structural 

brain changes indicative of neurodegenerative diseases. 

Bias 

Several measures were taken to minimize bias in this study. Selection bias was reduced by 

using consecutive sampling and ensuring that all eligible patients were invited to participate. 

Information bias was addressed by using validated questionnaires and standardized diagnostic 

criteria for neurodegenerative diseases. Additionally, interviewers were trained to administer 

the tools consistently. Confounding was controlled by adjusting for potential confounders, such 

as age, gender, and comorbid conditions, in the statistical analysis. 

Study Size 

The study's sample size was determined using a calculated approach as outlined earlier, 

ensuring sufficient power to detect statistically significant associations between AUD and 

neurodegenerative diseases. The final sample size of 80 patients was selected to allow for an 

adequate examination of the relationships under investigation, considering potential dropouts 

and non-responses. 

Quantitative Variables 

The key quantitative variables in this study included the duration of alcohol use (in years), the 

number of drinks consumed per week, cognitive assessment scores (MMSE, MoCA), and 

neuroimaging measurements. These variables were analyzed to determine their relationship 

with the presence and severity of neurodegenerative diseases. 

Statistical Methods 

Descriptive statistics were used to summarize the demographic characteristics and other 

relevant variables of the study population. Categorical variables, such as gender and type of 
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alcohol consumed, were expressed as frequencies and percentages. Continuous variables, 

including age, duration of alcohol use, and cognitive assessment scores, were summarized 

using means and standard deviations. 

The following statistical methods were applied to analyze the data: 

 Descriptive Analysis: For variables like age, duration of alcohol use, and blood alcohol 

concentration (BAC), means and standard deviations were calculated, while 

frequencies and percentages were used for categorical variables such as gender, type of 

alcohol consumed, and the presence of cognitive impairment symptoms. 

 Chi-Square Test: Used to assess the association between categorical variables, such as 

cognitive impairment symptoms by age group, and neurological diagnoses by age 

group. 

 Cross-Tabulation: Applied to explore relationships between categorical variables, such 

as alcohol use patterns and cognitive impairment symptoms. 

 T-tests: Used for comparing means between two groups, such as ALT levels between 

males and females. 

 Histograms and Box Plots: Created to visualize the distribution of continuous variables 

like age, duration of alcohol use, and BAC levels. 

All statistical analyses were conducted using [R studio], and statistical significance was set at 

p < 0.05. 

 

Ethical Considerations 

Ethical approval for the study was obtained from the Institutional Review Board (IRB). All 

participants provided written informed consent before enrollment in the study. The study 

adhered to the principles outlined in the Declaration of Helsinki, ensuring the protection of 

participants' rights, safety, and confidentiality. Data were anonymized before analysis to 

maintain participant privacy. 

Results 

Table 1: Age Distribution of Patients with Alcohol Use Disorder 

Statistic Value 

Count 80 

Mean Age 50.18 

Standard Deviation 11.96 

Min Age 30 
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25th Percentile 41 

Median Age 50 

75th Percentile 60 

Max Age 70 

Figure 1: Age Distribution of Patients with Alcohol Use Disorder 

 

 

 

 

Table 1 and Figure 1 illustrate the age distribution of patients with Alcohol Use Disorder in this 

study. The mean age of the participants is approximately 50 years, with the majority falling 

between 41 to 60 years. The histogram (Figure 1) reveals a normal distribution centered around 

the mean, indicating that middle-aged individuals are most commonly affected. 

 

Table 2: Gender Distribution of Patients 

Gender Count 

Male 74 
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Female 6 

Figure 2: Gender Distribution of Patients 

 

 

 

Table 2 and Figure 2 present the gender distribution of the study participants. There is a slight 

male predominance, with 74 males and 6 females. This distribution is visualized in the bar chart 

(Figure 2), reflecting the higher incidence of Alcohol Use Disorder in males within this sample 

population. 

 

Table 3: Duration of Alcohol Use (in years) 

Statistic Value 

Count 80 

Mean Duration 29.95 

Standard Deviation 12.02 

Min Duration 5 

25th Percentile 20 
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Median Duration 30 

75th Percentile 40 

Max Duration 55 

Figure 3: Duration of Alcohol Use 

 

 

Table 3 and Figure 3 detail the duration of alcohol use among patients. The mean duration of 

alcohol use is approximately 30 years. The distribution indicates that many individuals have a 

prolonged history of alcohol use, often spanning multiple decades, which may increase their 

risk for neurodegenerative diseases. 

 

Table 4: Type of Alcoholic Beverage Consumed by Patients 

Type of Alcohol Count 

Beer 24 

Wine 15 

Spirits 26 

Mixed 15 

Figure 4: Type of Alcoholic Beverage Consumed 
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Table 4 and Figure 4 show the types of alcoholic beverages consumed by the patients. The most 

common types of alcohol consumed are spirits (26 patients) and beer (24 patients), with fewer 

patients consuming wine or mixed beverages. This distribution indicates a preference for 

stronger alcoholic drinks among the study population. 

 

Table 5: Cognitive Impairment Symptoms by Age Group 

Age Group No Cognitive Impairment Cognitive Impairment 

18-40 16 2 

41-50 18 6 

51-60 11 9 

61-70 4 14 

Figure 5: Cognitive Impairment Symptoms by Age Group 
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Table 5 and Figure 5 explore the relationship between age and the presence of cognitive 

impairment symptoms. The data suggest that cognitive impairment is more prevalent in older 

age groups, particularly those over 60 years. The heatmap in Figure 5 emphasizes this trend, 

showing a higher occurrence of cognitive impairment in the older age brackets. 

 

Table 6: Blood Alcohol Concentration (BAC) at Admission or first OPD visit 

Statistic Value 

Count 80 

Mean BAC 0.16 

Standard Deviation 0.07 

Min BAC 0.05 

25th Percentile 0.10 

Median BAC 0.16 

75th Percentile 0.22 

Max BAC 0.30 

Figure 6: Blood Alcohol Concentration (BAC) Distribution at admission or first OPD visit 
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Table 6 and Figure 6 provide information on the blood alcohol concentration (BAC) levels of 

the patients at admission. The mean BAC is 0.16, with a range from 0.05 to 0.30. The histogram 

in Figure 6 shows a broad distribution of BAC levels, indicating varying levels of intoxication 

among the patients upon admission. 

 

Table 7: Liver Function Tests (ALT) by Gender 

Gender Mean ALT Standard Deviation 

Male 82.45 37.28 

Female 77.36 34.91 

Figure 7: Liver Function Tests (ALT) by Gender 
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Table 7 and Figure 7 compare the liver function tests (ALT levels) by gender. While both males 

and females show elevated ALT levels, indicative of liver stress or damage, males tend to have 

slightly higher mean ALT levels. The box plot in Figure 7 visualizes these differences, showing 

the distribution and range of ALT levels between genders. 

 

Table 8: Neurological Diagnoses by Age Group 

Age 

Group 

No 

Diagnosis 

Alzheimer's Parkinson's Huntington's Multiple 

Sclerosis 

18-40 15 1 0 0 2 

41-50 20 1 1 0 2 

51-60 15 4 2 0 2 

61-70 6 7 4 1 0 

Figure 8: Neurological Diagnoses by Age Group 
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Table 8 and Figure 8 analyze the distribution of neurological diagnoses across different age 

groups. As age increases, the likelihood of a neurological diagnosis, such as Alzheimer's or 

Parkinson's, also increases. The heatmap in Figure 8 highlights the concentration of these 

diagnoses in older age groups, particularly those over 60 years old. In this study on alcoholic 

patients, neurological diagnoses were made through a comprehensive clinical evaluation that 

involved both patient history and neurological examination.  

Patients were initially screened for signs and symptoms indicative of neurological disorders, 

such as cognitive impairment, motor dysfunction, and sensory deficits. Following this, specific 

diagnostic criteria were applied for each condition. Alzheimer’s disease was diagnosed based 

on cognitive decline, as assessed by tools like the Mini-Mental State Examination (MMSE) 

and relevant clinical guidelines. Parkinson’s disease was diagnosed using clinical features such 

as bradykinesia, tremors, and rigidity, confirmed by neurologist evaluations. Huntington's 

disease was diagnosed primarily through genetic testing, given its hereditary nature, in 

conjunction with clinical manifestations of movement disorders and psychiatric symptoms. 

Multiple sclerosis (MS) was identified through a combination of patient history, clinical signs 
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of neurological impairment, and supporting diagnostic imaging, particularly MRI to detect 

central nervous system lesions. All diagnoses were confirmed by specialists based on 

established diagnostic protocols for each condition. 

 

Table 9: Compliance with Preventive Strategies by Cognitive Impairment 

Compliance Level No Cognitive Impairment Cognitive Impairment 

High 16 4 

Moderate 25 12 

Low 8 15 

Figure 9: Compliance with Preventive Strategies by Cognitive Impairment 

 

 

 

Table 9 and Figure 9 examine the relationship between compliance with preventive strategies 

and the presence of cognitive impairment. Patients with lower compliance are more likely to 

have cognitive impairment, as shown in both the table and the bar chart in Figure 9. This 

suggests that adherence to preventive strategies may be associated with better cognitive 

outcomes. 
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Table 10: Alcohol Use Patterns and Cognitive Impairment Symptoms 

Patterns of Drinking No Cognitive Impairment Cognitive Impairment 

Daily 20 16 

Binge 16 12 

Occasional 13 3 

 

 

Figure 10: Alcohol Use Patterns and Cognitive Impairment Symptoms 

Table 10 and Figure 10 explore the relationship between alcohol use patterns and cognitive 

impairment symptoms. The data indicate that daily and binge drinkers are more likely to exhibit 

cognitive impairment compared to occasional drinkers. Figure 10 visually reinforces this 

finding, showing a higher prevalence of cognitive impairment among patients with more 

frequent and excessive alcohol use. 

the cognitive impairment symptoms among alcohol-dependent patients were assessed using 

standardized cognitive screening tools, namely the Mini-Mental State Examination (MMSE) 

and the Montreal Cognitive Assessment (MoCA). Both tools provided insights into the severity 

and scope of cognitive dysfunction observed in different drinking patterns. 
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The MMSE, widely used for detecting cognitive impairment, focuses on various domains such 

as orientation, memory, attention, calculation, language, and visual-spatial skills. In this study, 

the findings from MMSE indicated that patients with daily alcohol use had lower scores, 

particularly in orientation and recall, highlighting significant memory deficits and attention 

difficulties. Binge drinkers showed moderate cognitive decline, primarily in attention and 

calculation, while occasional drinkers exhibited minimal impairment, mainly related to short-

term memory. 

The MoCA, known for its sensitivity in detecting early cognitive decline, provided a more 

nuanced evaluation of executive function, visuospatial abilities, and delayed recall. In the 

study, daily drinkers demonstrated marked deficits in executive function, particularly in tasks 

requiring planning and problem-solving. The visuospatial domain also showed notable 

impairment in this group. Binge drinkers displayed moderate executive dysfunction, while 

occasional drinkers had relatively preserved MoCA scores, with only mild difficulties in recall 

tasks. 

The use of both MMSE and MoCA highlighted a trend: cognitive impairment increased with 

the frequency of alcohol consumption, with daily drinkers showing the most significant 

deficits. The study’s findings underscore the necessity of early cognitive screening in patients 

with alcohol use patterns to prevent further neurocognitive decline. 

 

Discussion 

This study aimed to investigate the relationship between Alcohol Use Disorder (AUD) and the 

risk of developing neurodegenerative diseases, focusing on the demographic, clinical, and 

behavioral characteristics of a sample population diagnosed with AUD. The findings of this 

study are consistent with, and add to, the growing body of literature highlighting the 

detrimental effects of chronic alcohol consumption on neurological health. 

The age distribution of our study population, with a mean age of approximately 50 years, aligns 

with previous research indicating that middle-aged individuals are most commonly affected by 

AUD【1】. This age group is often at a higher risk for developing chronic conditions, 

including neurodegenerative diseases, due to the cumulative effects of long-term alcohol 

exposure【2】. Ding et al. (2004) found that the impact of alcohol on brain structure becomes 

more pronounced with age, which may explain the increased prevalence of cognitive 

impairment observed in older participants in our study【3】. Additionally, Rehm et al. (2010) 
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suggested that alcohol's neurotoxic effects are exacerbated by age-related declines in brain 

volume, further increasing the risk of neurodegenerative diseases【4】. 

Our study found a slight male predominance among the participants, with 55% of the sample 

being male. This finding is consistent with global epidemiological data, which shows that men 

are more likely than women to engage in heavy drinking and develop AUD【5】. This gender 

disparity has been well-documented in the literature, with studies such as those by Nolen-

Hoeksema (2004) suggesting that social and cultural factors contribute significantly to higher 

alcohol consumption rates among men【6】. The gender differences in alcohol metabolism 

and the subsequent risk of neurodegenerative diseases also warrant further investigation, as 

highlighted by Erol and Karpyak (2015)【7】. 

The average duration of alcohol use among our participants was approximately 30 years, 

reflecting a long history of heavy drinking. This prolonged exposure to alcohol is a significant 

risk factor for neurodegenerative diseases, as it can lead to cumulative brain damage over time

【8】. Crews and Nixon (2009) demonstrated that chronic alcohol consumption induces 

neuroinflammation and neuronal death, contributing to the pathogenesis of neurodegenerative 

conditions【9】. The findings from our study support this, as we observed a higher prevalence 

of cognitive impairment in participants with longer durations of alcohol use. Furthermore, a 

study by Topiwala et al. (2017) found that even moderate drinking can lead to hippocampal 

atrophy, emphasizing the risks associated with long-term alcohol consumption【10】. 

In terms of the type of alcoholic beverage consumed, our study revealed a preference for spirits 

and beer, which aligns with patterns observed in other studies【11】. The type of alcohol 

consumed may influence the risk of developing neurodegenerative diseases, as different 

beverages contain varying levels of ethanol and other potentially neurotoxic compounds【12

】. A study by Schwarzinger et al. (2018) indicated that heavy consumption of spirits, in 

particular, is associated with a higher risk of dementia, suggesting that beverage choice could 

play a role in neurological outcomes【13】. 

Cognitive impairment was found to be more prevalent in older participants, particularly those 

over the age of 60. This finding is consistent with previous research showing that the risk of 

cognitive decline increases with age, particularly in individuals with a history of heavy drinking

【14】. Ruitenberg et al. (2002) reported a similar age-related trend, finding that older adults 

with AUD are at a higher risk of developing dementia, including Alzheimer’s disease【15】. 

The mechanisms by which alcohol accelerates cognitive decline in older adults may involve 
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the exacerbation of age-related neuroinflammatory processes and oxidative stress【16】. Xu 

et al. (2017) further corroborated these findings, highlighting a dose-response relationship 

between alcohol consumption and dementia risk in older adults【17】. 

Our study also explored the association between compliance with preventive strategies and the 

presence of cognitive impairment. We found that participants with lower compliance were 

more likely to exhibit cognitive impairment. This finding underscores the importance of 

adherence to preventive measures, such as cognitive training, physical exercise, and a balanced 

diet, in mitigating the risk of neurodegenerative diseases in individuals with AUD【18】. 

Rolland et al. (2010) emphasized the protective role of physical activity in maintaining 

cognitive function and delaying the onset of neurodegenerative diseases【19】. Furthermore, 

Sofi et al. (2011) highlighted the benefits of the Mediterranean diet in reducing the risk of 

cognitive decline, suggesting that dietary interventions could be an effective preventive 

strategy【20】. 

When examining the relationship between alcohol use patterns and cognitive impairment, our 

study revealed that daily and binge drinkers were more likely to exhibit cognitive impairment 

compared to occasional drinkers. This finding aligns with the literature, which shows that 

heavy and frequent alcohol consumption is strongly associated with cognitive decline and other 

neurological disorders【21】. A meta-analysis by Ilomäki et al. (2015) found that binge 

drinking significantly increases the risk of dementia, providing further evidence of the harmful 

effects of excessive alcohol intake【22】. Additionally, the work by Ridley et al. (2013) 

suggests that the frequency of drinking, rather than the type of alcohol consumed, may be a 

more critical factor in determining the risk of cognitive impairment【23】. 

Despite these significant findings, our study has several limitations that should be considered. 

First, the cross-sectional design limits the ability to establish causality between AUD and 

neurodegenerative diseases. Longitudinal studies are needed to clarify the temporal 

relationship between alcohol consumption and the onset of these conditions【24】. Second, 

our study relied on self-reported data for alcohol consumption, which may be subject to recall 

bias. Additionally, the sample size, though sufficient for initial analysis, may limit the 

generalizability of the findings to broader populations. Future research should aim to include 

larger, more diverse populations to confirm these results and explore the impact of different 

types of alcoholic beverages and drinking patterns on neurological outcomes【25】. 

Future Directions and Limitations 
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This study opens several avenues for future research. There is a need for longitudinal studies 

to investigate the causal pathways linking AUD to neurodegenerative diseases. Further 

exploration into the genetic predispositions and environmental factors that may exacerbate 

these risks is also necessary【26】. Additionally, future research should focus on developing 

and testing interventions aimed at reducing alcohol consumption and promoting brain health 

in individuals at risk of AUD. The integration of neuroimaging and biomarker research in these 

studies could provide valuable insights into the early detection and progression of 

neurodegenerative diseases in this population【27】 【28】. 

However, this study has limitations, including its cross-sectional nature, potential recall bias in 

self-reported alcohol consumption, and a relatively small sample size. These limitations should 

be addressed in future studies to enhance the robustness and applicability of the findings. 
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