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Population ageing poses a major global challenge, given its profound economic, social and health-
care implications. Recent studies report troubling rise in alcohol consumption among older adults, 
highlighting the urgency of examining its primary effects and to develop effective prevention and 
intervention strategies. This article reviews the latest evidence on how alcohol consumption and 
misuse affect biological ageing and longevity in older people. Findings suggest that alcohol may ac-
celerate biological ageing, as indicated by biomarkers such as telomere shortening and alterations 
in DNA methylation patterns. Chronic alcohol consumption has been linked to increased frailty, 
metabolic and cardiovascular dysfunctions, and impairments in immune system function. Structural 
and functional alterations in the central nervous system have also been reported, along with a higher 
risk of cognitive decline and the development of neurodegenerative diseases, although some debate 
persists regarding the potential protective effects of moderate alcohol consumption. Furthermore, 
emerging pharmacological treatments—such as the use of ketamine and semaglutide—are currently 
being explored, in combination with personalized intervention strategies and public health initiatives 
aimed at reducing the adverse effects of alcohol on health and quality of life in older people.
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1. INTRODUCTION

Alcohol is the most widely consumed psy-
choactive substance in Western culture, and 
its excessive consumption is associated with 
a range of diseases and disorders through-
out the lifespan. The term “alcohol” specifi-
cally refers to ethyl alcohol, or ethanol (CH₃-
CH₂OH), a colourless, volatile, flammable 
liquid. An alcoholic beverage is defined as any 
drink containing at least 1% by volume. To cal-
culate alcohol consumption in a population, it 
is necessary to estimate the typical percent-
age of alcohol by volume in different alco-
holic beverages. For this purpose, the World 
Health Organization (WHO) stipulates mea-
suring it in Standard Drink Units (SDUs). In 
Europe, one SDU is equivalent to 10 g of eth-
anol (see Figure 1); whereas in the USA, it is 
equivalent to 14 g. This confirms the variability 
in the definition of the SDU for different na-

tions and governments. Furthermore, it is rel-
evant to differentiate different consumption 
patterns and terms that will be used in this 
article. According to WHO guidelines, mod-
erate alcohol consumption is established at a 
daily consumption of approximately 20-30 g 
of ethanol for men and 10-20 g of ethanol for 
women. Risk consumption corresponds to a 
daily consumption of approximately 40-60 g 
of ethanol for men and 20-40 g for women, 
while high-risk consumption is between 60-
70 g of ethanol for men and 50-56 g for wom-
en. The latter is equivalent to binge drinking 
if  consumed over a period of about 2 hours 
(see Figure 1).  Likewise, alcohol dependence 
would imply a physiological need derived 
from habitual and excessive consumption, 
whereas alcohol abuse refers more to a con-
sumption that is harmful to health, excessive 
and uncontrolled, although without develop-
ing dependence.

El envejecimiento de la población plantea un importante reto mundial, dadas sus profundas implica-
ciones económicas, sociales y sanitarias. Estudios recientes informan de un preocupante aumento 
del consumo de alcohol entre los adultos mayores, lo que pone de relieve la urgencia de examinar 
sus efectos primarios y de desarrollar estrategias eficaces de prevención e intervención. Este artículo 
revisa las pruebas más recientes sobre cómo afectan el consumo y el abuso de alcohol al enveje-
cimiento biológico y la longevidad de las personas mayores. Los hallazgos sugieren que el alcohol 
puede acelerar el envejecimiento biológico, como indican biomarcadores como el acortamiento 
de los telómeros y las alteraciones en los patrones de metilación del ADN. El consumo crónico de 
alcohol se ha relacionado con un aumento de la fragilidad, disfunciones metabólicas y cardiovasculares 
y alteraciones de la función del sistema inmunitario. También se han descrito alteraciones estructu-
rales y funcionales en el sistema nervioso central, junto con un mayor riesgo de deterioro cognitivo 
y desarrollo de enfermedades neurodegenerativas, aunque persiste cierto debate sobre los posibles 
efectos protectores del consumo moderado de alcohol. Además, actualmente se están explorando 
nuevos tratamientos farmacológicos, como el uso de ketamina y semaglutida, en combinación con 
estrategias de intervención personalizadas e iniciativas de salud pública destinadas a reducir los efectos 
adversos del alcohol sobre la salud y la calidad de vida de las personas mayores.

Resumen

Alcohol, salud cerebral, envejecimiento.
Palabras clave
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Several studies have demonstrated that alco-
hol consumption negatively impacts essential 
physiological processes necessary for main-
taining bodily integrity, thereby accelerating 
the ageing process and increasing the risk of  
frailty. Frailty is characterized by heightened 
vulnerability to illness, earlier onset and/or 
worsening of  existing diseases, increased risk 
of  falls, and progressive loss of  functional ca-
pacity (Oscar-Berman & Marinkovic, 2003; 
Rehm et al., 2019). Frailty is also considered 
a key predictor of  both morbidity and mor-
tality in the geriatric population.

Alcohol can affect a range of  age-related 
processes, including physical changes, sleep 
disturbances and alterations in cognitive func-
tion and emotional regulation. A key contrib-
uting factor to these effects is the increased 
sensitivity to alcohol observed in older adults, 
who are more prone to intoxication and tend 
to exhibit higher blood alcohol concentra-
tions. This susceptibility is further exacer-
bated by interactions with commonly pre-
scribed medications (Lal & Pattanayak, 2017). 
Gender differences are also evident in both 
alcohol consumption patterns—generally 

Figure 1. Standard Beverage Unit (SBU) in Europe and aproximate equivalences in different 
consumption patterns



199Revista Española
de

Drogodependencias50 (2)  2025

Rosa Redolat, Patricia Mesa-Gresa, Santiago Monleón, Inés Moragrega, Concepción Vinader-Caerols

higher in men than in women—and in physi-
ological responses to alcohol, with women 
showing greater sensitivity. These differences 
are observed across the lifespan, including 
adolescence, adulthood, and older age, and 
are influenced by physiological, metabolic and 
developmental factors. For instance, alcohol 
is metabolized more efficiently in men, lead-
ing to lower blood alcohol concentrations 
compared to women who consume equiva-
lent amounts ( Jones, 2019). Consequently, 
women tend to exhibit higher blood alcohol 
levels under the same intake conditions.

The consequences of  alcohol consumption 
in older adults are often overlooked by fam-
ily, friends, and healthcare professionals, as 
its side effects can be mistaken for typical 
age-related conditions, such as frailty, bal-
ance issues, or cognitive decline (National 
Institute on Aging - NIA, 2017).  Moreover, 
alcohol metabolism slows with age, mak-
ing the older individuals more sensitive to 
its effects. This slower processing leads to 
prolonged exposure and potentially more 
harmful physiological consequences (Man-
goni & Jackson, 2004; Meier & Seitz, 2008). 
In its most recent report on ageing and al-
cohol, the National Institute on Aging (NIA) 
warns that prolonged excessive alcohol 
consumption can lead to a range of  serious 
health consequences, including:

	 An increased risk of  developing some 
types of  cancer, such as liver, immune 
system, and brain cancers.

	 The worsening of  pre-existing medi-
cal conditions, including osteoporosis, 
diabetes, hypertension, stroke, ulcers, 
memory loss and mood disorders.

	 Complications in diagnosing and treat-
ing other health issues, as alcohol can 

cause changes —such as alterations in 
heart rate and blood pressure—that 
may mask or mimic symptoms of  con-
ditions like heart attack.

	 A heightened risk of  cognitive impair-
ment, including forgetfulness and con-
fusion, which may be misinterpreted as 
early signs of  Alzheimer’s disease.

Given the prevalence of  alcohol consump-
tion among older adults and its long-term 
consequences throughout the lifespan, the 
aim of  this paper is to review current knowl-
edge on the impact of  alcohol consumption 
in later life, with a focus on its effects on 
longevity, physiology, cognition, and brain 
health. Additionally, based on this evidence, 
the paper explores potential interventions 
aimed at promoting healthier ageing.

2. EPIDEMIOLOGY OF 
ALCOHOL CONSUMPTION 

IN OLDER ADULTS

Socio-demographic changes and population 
ageing pose a growing global challenge to-
day. According to the United Nations (UN), 
there were 761 million people aged 65 or 
over worldwide in 2021, and this figure is 
forecast to increase to 1.6 billion by 2050. 
In Spain, the most recent demographic data 
indicate that individuals over the age of  65 
account for 20.1% of  the population. Given 
this trend, it is essential to analyse alcohol 
consumption patterns and their potential 
consequences for this age group, given that 
alcohol consumption among adults over the 
age of  65 is on the rise (White et al., 2023).

Ageism and related stereotypes may lead 
to the assumption that older adults do not 
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consume alcohol; however, evidence sug-
gests otherwise (Fernandez et al., 2024). 
The 2020 European Health Survey reported 
that 30% of  individuals aged over 85 had 
consumed alcohol within the previous 12 
months. Studies in other European coun-
tries corroborate this finding. For instance, 
Nuevo et al. (2015) found that 44.8% of  
1,019 individuals aged over 60 in 14 coun-
tries had consumed alcohol in some form. 

In Spain, the Spanish Observatory on Drugs 
and Addictions (OEDA, 2021) provides 
data on alcohol and substance consump-
tion among the Spanish population up to 
the age of  64. Specifically, the Survey on 
Alcohol, Drugs and Other Addictions in 
Elderly People (ESDAM) provides data on 
alcohol, drug and other substance consump-
tion among this age group within the non-
institutionalized population, considering the 
need to study the behaviour of  older people 
on an individual basis. The latest data pub-
lished by the OEDA (2023) and the ESDAM 
2019-2020 report show, in general terms, 
consumption percentages in two age groups 
(15–64 years and 65 years and over), as re-
flected in Table 1.

From a gender perspective, Figure 2 high-
lights the most notable differences in al-
cohol consumption between the two age 
groups. The data are drawn from reports by 
the OEDA (2023) and the ESDAM (2019–
2020).

In terms of  gender, the most notable differ-
ence in alcohol consumption is its greater 
prevalence among men compared to wom-
en. Overall, the 65+ age group shows lower 
prevalence rates than the 15–64 age group 
across nearly all time frames assessed. These 
gender and age differences are also evident 
in other drinking patterns, such as binge 
drinking. However, Table 1 shows that daily 
alcohol consumption over the last 30 days is 
more common among adults aged 65+ —
both men and women—than in the 15–64 
age group (19% vs 8.8%). According to the 
same survey, wine (30.5%) and beer (17.7%) 
are the most frequently consumed alcoholic 
beverages among individuals aged 65 and 
over in the previous seven days, followed by 
much lower percentages of  consumption of  
stronger beverages such as vermouth, spir-
its, and mixed drinks. Additionally, the pro-
portion of  wine drinkers is higher in the 65+ 
group than in the younger cohort.

Table 1. Epidemiological data on alcohol consumption in the 15–64 and over 64 age groups

 
15-64 
years*

65 years or 
over**

Reports of having consumed alcohol at some point in life 94.60% 89.20%

Reports of alcohol consumption during the last 12 months 76.40% 58.60%

Reports of alcohol consumption during the last 30 days 64.50% 46.70%

Reports of daily alcohol consumption 9% 19%

* Spanish Observatory on Drugs and Addictions (OEDA, 2023).

** Survey on Alcohol, Drugs and other Addictions in People over 64 years of  age in Spain (ESDAM 2019-2020).
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The NIA notes that individuals of  all ages 
can exhibit problematic drinking habits. 
However, it is particularly important to keep 
in mind that alcohol consumption can ex-
acerbate pre-existing health conditions and 
interact dangerously with other substances 
as we age. Despite these risks, many coun-
tries lack specific guidelines on the use of  
this substance in older populations. While 
individual variability must be considered, the 
National Institute on Alcohol Abuse and Al-
coholism (NIAAA) advises people over 65 
to consume no more than seven units of  
alcohol per week or one to two units per 
day. Nonetheless, recent data suggests an 

upward trend in alcohol consumption at this 
stage of  life (White et al., 2023). This has led 
some researchers to suggest the emergence 
of  a “silent epidemic” of  alcohol misuse 
among older adults, potentially increasing 
the risk of  late-onset alcoholism. Contribut-
ing factors may include bereavement, retire-
ment, social isolation, or the onset of  chron-
ic illness. In this context, alcoholism in later 
life could be understood as a condition with 
a distinct onset and trajectory compared to 
earlier-life patterns. 

Among the main reasons cited by older 
adults for consuming alcohol is the be-
lief  that moderate drinking is beneficial to 

Figure 2. Percentage of  alcohol consumption in the 15–64 and 65+ age groups, by sex, accor-
ding to OEDA (2023) and ESDAM (2019–2020)
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health or part of  a balanced lifestyle. Other 
commonly reported motivations include 
enjoying the sensations alcohol produces, 
enhancing social events, or conforming to 
group norms. Less commonly, some individ-
uals report drinking to cope with emotional 
distress, escape from reality, or for the sole 
purpose of  getting drunk. Notably, moti-
vations for alcohol drinking differ between 
men and women in the 65+ population. 
Among older men, the main reason is the 
belief  that alcohol is good for their health, 
followed by the enjoyment it brings. In con-
trast, older women report drinking primarily 
for enjoyment, followed by health reasons. 
By contrast, the younger population (aged 
15–64) primarily reports drinking for recre-
ational purposes, with no significant gender 
differences in underlying motivations.

3. ALCOHOL AND AGEING

3.1. Impact of alcohol on longevity

Alcohol consumption has been shown to 
influence a range of  age-related changes, 
including sleep disturbances, alterations in 
cognitive function, emotional regulation and 
accelerated brain ageing. As people age, 
various biological mechanisms may underlie 
the effects of  alcohol on the central nervous 
system, including neurotoxicity, neuroin-
flammation, reduced brain volume and im-
paired synaptic plasticity.

Excessive alcohol consumption is associated 
with an increased risk of  premature death 
and heightened susceptibility to neurode-
generative diseases (Kilian et al., 2023). In-
dividuals with alcohol use disorder also tend 
to exhibit reduced life expectancy and signs 

of  accelerated biological ageing, as reflected 
in various biomarkers (Zillich et al., 2024).

The relationship between alcohol and bio-
logical ageing is complex. While some stud-
ies suggest that moderate alcohol intake may 
have minimal or even slightly beneficial ef-
fects on certain ageing-related biomarkers, 
others report a clear association between 
alcohol consumption and the acceleration 
of  biological ageing (Perlstein et al., 2025). It 
has been proposed that the impact of  alcohol 
on ageing may be influenced by factors such 
as lifestyle, drinking patterns, and individual 
metabolic differences (Reeves et al., 2024).

Neuroimaging studies indicate that the ef-
fects of  alcohol and ageing on the brain may 
be additive; however, research specifically 
targeting individuals over the age of  65 re-
mains limited (Karoly et al., 2024). For in-
stance, excessive alcohol consumption has 
been linked to loss of  brain tissue in certain 
regions, which correlates with poorer neu-
rocognitive performance (Oscar-Berman & 
Marinkovic, 2007). With regard to biological 
ageing, it is also important to consider the 
interaction between alcohol exposure and 
stress levels. Several hypotheses have been 
put forward to explain how the epigenetic 
effects of  chronic stress and alcohol abuse 
might act synergistically. Although alcohol is 
a central nervous system (CNS) depressant 
with anxiolytic properties, it also functions as 
a physiological stressor by activating the the 
hypothalamic–pituitary–adrenal (HPA) axis. 
Additionally, the long-term consequences of  
alcohol misuse—such as social, medical and 
legal problems—can further contribute to 
elevated stress and anxiety.

Recent studies support the idea that heavy 
alcohol consumption and stress responses 
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may interact in an additive manner, poten-
tially accelerating biological ageing (e.g. Jung 
et al., 2023). These two processes appear 
to share several molecular and signalling 
pathways, although many of  these mecha-
nisms remain incompletely understood. 
Therefore, further research is necessary to 
elucidate the complex interactions among 
alcohol consumption, stress regulation, and 
the biological processes underlying ageing.

3.2. Physiological impact of alcohol 
consumption on the ageing 
process

Chronic alcohol consumption has systemic 
effects that negatively impact multiple physi-
ological systems, including the central ner-
vous system and affecting cognitive and 
functional abilities. It also affects the cardio-
vascular, metabolic, hepatic, muscular, im-
mune, motor and other systems. This sec-
tion highlights some of  the most significant 
consequences across these domains.

Alcohol acts as a CNS depressant and is asso-
ciated with impairments in cognition, motor 
coordination, balance and mood regulation. 
Alcohol abuse can result in structural brain 
damage, including hippocampal atrophy, 
which particularly affects memory and execu-
tive function in particular (Oscar-Berman & 
Marinkovic, 2003). This increases vulnerabil-
ity to neuropsychiatric disorders, including 
depression and anxiety (Nunes, 2023).

At the cardiovascular level, alcohol con-
sumption has been linked to an increased 
risk of  hypertension, arrhythmias and car-
diovascular disease (Rehm et al., 2019). 
These effects are partially mediated by the 
alcohol-induced release of  catecholamines, 
which increase heart rate and blood pres-

sure—factors that independently heighten 
the risk of  cerebrovascular events such as 
stroke (Seneff et al., 2021).

Alcohol intake also alters metabolic pro-
cesses, particularly lipid and carbohydrate 
metabolism. Chronic consumption can in-
duce insulin resistance, leading to elevated 
blood glucose levels and increased risk of  
type 2 diabetes (Sogabe et al., 2024). Fur-
thermore, its high caloric content contrib-
utes to weight gain and disrupts fat metabo-
lism (Traversy & Chaput, 2015). In the liver, 
alcohol is metabolised into acetaldehyde, a 
toxic compound that promotes oxidative 
stress, inflammation, and fibrosis, potentially 
progressing to hepatic steatosis (fatty liver), 
alcoholic hepatitis (liver inflammation) and 
cirrhosis (advanced liver fibrosis) (O’Shea 
et al., 2020). Alcohol abuse can lead to ir-
reversible liver damage (Philips, 2024), im-
pairing the body’s ability to detoxify and 
regenerate tissues—functions crucial for 
healthy ageing (Zhou et al., 2020). Muscu-
lar function is also compromised by alcohol, 
which contributes to both acute and chronic 
muscular alterations, including decreased 
strength and endurance. Alcohol can con-
tribute to muscle fatigue and reduced re-
covery capacity by promoting an inflamma-
tory response, and by altering the regulation 
of  contractile proteins (Simon et al., 2017; 
2022). It can also contribute to the devel-
opment of  sarcopenia, which is the progres-
sive loss of  muscle mass and strength that is 
normal in the ageing process, but which is 
accelerated by excessive alcohol consump-
tion. Testosterone and growth hormone 
secretion also decrease, thereby prevent-
ing muscle growth (Skinner et al., 2023). It 
also impairs protein metabolism, suppresses 
mitochondrial repair, and exacerbates dehy-
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dration and electrolyte imbalance, further 
contributing to muscle atrophy and systemic 
dysfunction (NIAAA, 2014). Furthermore, 
alcohol’s dehydrating effect can lead to elec-
trolyte imbalances in the muscles, kidneys, 
and skin. These imbalances are exacerbated 
by decreased collagen production (Simon 
et al., 2017; 2022). In summary, the effects 
of  alcohol on the muscular system are as-
sociated with malnutrition, altered muscle 
metabolism, mitochondrial dysfunction and 
direct toxicity.

Both alcohol and ageing affect the immune 
system in various ways. Alcohol reduces the 
activity of  immune cells, resulting in a dimin-
ished ability to respond to subsequent im-
mune challenges. This increases systemic in-
flammation and promotes the development 
of  inflammatory diseases (Szabo & Saha, 
2015). Ageing, in turn, can increase physi-
ological sensitivity to alcohol and reduce re-
silience to inflammatory stressors (Carlson 
et al., 2023), amplifying these detrimental 
effects. Chronic alcohol consumption has 
also been associated with molecular altera-
tions, including oxidative stress and various 
epigenetic changes. It should be noted that 
ethanol mainly affects the aldehyde dehy-
drogenase enzyme. This generates a sig-
nificant increase in reactive oxygen species 
(ROS), which are highly reactive molecules 
that can cause mitochondrial damage by 
producing an imbalance between antioxi-
dants and free radicals. This process affects 
the mitochondria’s ability to generate ener-
gy efficiently (Zhou et al., 2020) and induces 
mutations in mitochondrial DNA. For this 
reason, ROS are considered biomarkers of  
oxidative stress. Mitochondrial dysfunction 
includes alterations to the respiratory chain, 
direct damage to mitochondrial DNA and 

interference with mitochondrial autophagy. 
This can damage to the liver, brain and car-
diovascular system (León et al., 2021). Alco-
hol alters the metabolic pathways of  natural 
antioxidants, thereby worsening the body’s 
ability to counteract cell damage and regen-
eration (Tsermpini et al., 2022) and affecting 
not only tissues, but also the function of  vital 
organs (Abdallah et al., 2020). Stephenson 
et al. (2021) investigated the epigenetic ef-
fect of  ethanol, examining how chronic 
consumption alters DNA methylation and 
the expression of  genes involved in regulat-
ing metabolism and the immune response. 
The results indicated that alcohol has a last-
ing impact on the epigenome, which could 
contribute to long-term physical and mental 
health effects experienced by individuals and 
subsequent generations.

These physical changes are all cumulative 
and underlie frailty, neuronal degeneration 
and diseases associated with premature age-
ing and chronic alcoholism. Therefore, these 
studies highlight the importance of  consid-
ering these factors when evaluating the im-
pact of  alcohol on health.

3.3. Cognitive changes associated 
with alcohol consumption

The physiological changes associated with 
ageing increase older adults’ vulnerability to 
the immediate effects of  alcohol on cogni-
tive functions such as memory, coordination, 
reaction time and driving ability, thereby rais-
ing the risk of  alcohol-related harm (White 
et al., 2023). Depending on the dosage and 
consumption pattern, alcohol may exert ei-
ther neuroprotective or neurotoxic effects. 
Evidence suggests a dose-dependent rela-
tionship in which light to moderate alcohol 
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consumption may confer cardiovascular ben-
efits and promote anti-inflammatory and an-
tioxidant processes (Sinforiani et al., 2011). 
Several studies have reported an association 
between moderate drinking and a reduced 
risk of  functional decline over time (e.g. 
Akagi et al., 2022; Listabarth et al., 2022). 
However, other research does not support 
the hypothesis a protective effect (e.g. Sabia 
et al., 2014; Topiwala et al., 2017). These 
discrepancies may be attributed to variations 
in experimental protocols and differences in 
drinking patterns (Charlton & Perry, 2022). 
While consuming one drink per day for 
women and two for men does not appear 
to significantly accelerate cognitive decline, 
although exceeding these limits has been 
associated with worsening outcomes. For 
example, Sabia et al. (2014) found that an 
average intake of  more than 2.5 drinks per 
day was linked to a faster decline in cognitive 
function, as measured by executive function 
tests in a cohort of  over 7,000 individuals fol-
lowed for more than a decade, beginning at a 
mean age of  56. The mechanisms underlying 
the potential protective effects of  moderate 
consumption of  wine and other alcoholic 
beverages might reduce the risk of  cardio-
vascular disease are better understood than 
those related to cognition. There is a lack 
of  clearly defined and consistent findings on 
this topic across studies. Nevertheless, some 
biomedical evidence suggests that moderate 
and regular alcohol intake may help preserve 
cognitive function. This conclusion is sup-
ported by both epidemiological studies (e.g. 
Collins et al., 2009) and review articles (e.g. 
Deví-Bastida et al., 2024). The latter system-
atic review, conducted in an older adult pop-
ulation over the age of  60, examined the re-
lationship between alcohol consumption and 
cognitive decline, as well as the types of  cog-

nitive function most affected—a topic that 
will be discussed further in this section. The 
studies included in the review concluded that 
both abstinence and excessive alcohol intake 
were associated with a greater risk of  cog-
nitive decline than moderate consumption, 
suggesting a possible dose-response effect.

Longitudinal and neuroimaging studies have 
also suggested that low-to-moderate al-
cohol intake may offer protection against 
cognitive decline and dementia, while also 
providing cardiovascular benefits. However, 
excessive alcohol consumption has been 
consistently linked to cognitive impairment 
and an increased risk of  dementia (Kim et 
al., 2012). Despite the absence of  a clear 
understanding of  the mechanisms by which 
moderate alcohol consumption may exert 
protective effects against dementia, it is pre-
mature to recommend light-to-moderate 
drinking as a preventive strategy. More re-
search is needed to elucidate the potential 
neuroprotective effects suggested by some 
studies. Notwithstanding, there does appear 
to be a consistent link between excessive 
alcohol consumption and an increased risk 
of  cognitive decline and accelerated neuro-
degenerative disease development. Chronic 
and excessive drinking can lead to neuronal 
death and a reduction in brain volume af-
fecting the functional integrity of  the ner-
vous system. These effects may accumulate 
over time, contributing to premature brain 
ageing. Consequently, cognitive functions 
such as attention, memory, information 
processing, coordination, reaction time and 
decision-making may be impaired (Grønkjær 
et al., 2019; Koch et al., 2019). Individuals 
with alcohol use disorder are particularly 
affected in executive function, visuospatial 
abilities, attention, and memory (Deví-Basti-
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da et al., 2024). Consistently, neuroimaging 
studies have reported micro- and macro-
structural damage in prefrontal and frontal 
brain regions (Sinforiani et al., 2011). Nev-
ertheless, some of  these impairments may 
be partially reversible through abstinence, 
via neuroplasticity mechanisms (Sinforiani et 
al., 2011).

A longitudinal study by Sullivan et al. (2018) 
demonstrated that alcohol dependence is 
associated with a faster-than-normal rate of  
age-reductions in grey matter volume. The 
researchers examined grey matter changes 
in 222 individuals with alcohol dependence 
and 199 control participants aged between 
25 and 75 over a period of  14 years. They 
found that alcohol dependence was associ-
ated with accelerated age-related reductions 
in grey matter volumes in the frontal lobes 
and the precentral and superior gyri. These 
reductions were exacerbated in participants 
with comorbid use of  other substances (e.g. 
opioids and cocaine), though many alcohol-
related declines remained even when other 
substance use disorders were controlled for. 

In conclusion, while some epidemiological 
and review studies suggest that light-to-
moderate alcohol consumption may be as-
sociated with reduced functional and cog-
nitive decline, chronic and excessive intake 
is clearly detrimental, accelerating cognitive 
deterioration and brain ageing (Gutwinski 
et al., 2018). This issue is explored further 
in the section on alcohol abuse and demen-
tia. Further research with larger and more 
diverse samples is urgently needed to con-
firm these findings and inform the develop-
ment of  effective prevention and rehabili-
tation strategies targeting older adults with 
problematic alcohol use (Deví-Bastida et 
al., 2024).

Sleep disorders

Sleep disturbances become increasingly 
prevalent with advancing age. Between 40% 
and 70% of  older adults report chronic sleep 
problems, most commonly difficulty falling 
asleep and frequent nocturnal awakenings 
(Miner & Kryger, 2017). Although alcohol 
may initially reduce sleep latency, it signifi-
cantly disrupts sleep architecture, leading to 
fragmented sleep and reduced total sleep 
duration (Koob & Colrain, 2020). A study 
involving individuals with a mean age of  
62 found that those who engaged in binge 
drinking up to twice per week were 35% 
more likely to report symptoms of  insom-
nia compared to non-binge drinkers. This 
likelihood increased to 64% among those 
who binged more than twice a week (Can-
ham et al., 2015). Similarly, Britton et al. 
(2020) reported that men aged around 69 
who consumed more than 12 units of  al-
cohol per week were 30% more likely to 
experience frequent nocturnal awakenings 
compared to abstainers. However, the as-
sociation between alcohol consumption and 
sleep disturbances in women appeared less 
consistent. In older adults, the relationship 
between sleep disturbances and chronic 
health conditions is often bidirectional: medi-
cal issues such as cardiovascular disease or 
chronic pain can impair sleep quality, while 
poor sleep may, in turn, exacerbate these 
underlying conditions (Cochen et al., 2009). 
Individuals with alcohol use disorder may be-
come trapped in a maladaptive cycle of  using 
alcohol to self-medicate insomnia—insomnia 
that is, paradoxically, induced or worsened 
by alcohol itself  due to rebound effects dur-
ing abstinence (Koob & Colrain, 2020).

Longitudinal studies suggest that chronic in-
somnia in late life is associated with a range 
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of  adverse outcomes, including accelerated 
cognitive decline, increased risk of  depres-
sion, and diminished physical functioning 
(Cauley et al., 2019). Thus, interventions 
aimed at reducing alcohol consumption and 
improving sleep hygiene could yield signifi-
cant health benefits for older populations.

In summary, although the initial sedative ef-
fects of  alcohol may make it appealing as a 
sleep aid, especially among older adults with 
pre-existing sleep difficulties, chronic use 
ultimately worsens sleep quality. This can 
perpetuate a harmful cycle in which alcohol 
is used to alleviate the very disturbances it 
contributes to, highlighting the need for tar-
geted public health and clinical interventions.

4. ALCOHOL ABUSE AND 
RISK OF DEMENTIA 

Currently, dementia and the study of  its 
associated risk factors represent a major 
challenge and priority in the World Health 
Organization’s Global Action Plan on Pub-
lic Health Response (2017–2025; WHO, 
2017). Various lifestyle factors have been 
implicated in cognitive function and its pos-
sible age-related decline (Deví-Bastida et al., 
2024; Kilian et al., 2023; Smith et al., 2024; 
Zarezadeh et al., 2024). Multiple studies 
and reviews, including the recent publica-
tion by Livingston et al. (2024), have identi-
fied alcohol consumption as a potential risk 
factor for the development of  dementia. A 
2024 meta-analysis examining risk factors 
for dementia and mild cognitive impairment 
(MCI) concluded that while the association 
between heavy alcohol consumption and 
Alzheimer’s disease (AD) compared to non-
drinking remains inconclusive, heavy drink-
ing is significantly associated with greater 

risk of  AD when compared to light or mod-
erate consumption ( Jones et al., 2024). As 
discussed previously in relation to cognitive 
changes, several studies have demonstrated 
that the relationship between alcohol con-
sumption and the development of  dementia 
is multifaceted and influenced by a variety 
of  factors, including dosage, drinking pat-
terns, gender, genetic predispositions, and 
methodological differences between stud-
ies (Kilian et al., 2023; Visontay et al., 2022; 
Wiegmann et al., 2020). The role of  alcohol-
induced neuroinflammation in AD patho-
genesis remains a matter of  debate, and fur-
ther research is needed to establish causal 
mechanisms (Deak & Savage, 2019; León et 
al., 2021). At first glance, this relationship 
does not appear to be linear or supported 
by conclusive findings, as the literature on 
this topic comprises diverse studies with 
seemingly contradictory results. Neverthe-
less, there is broad consensus regarding the 
neurotoxic and deleterious effects of  exces-
sive alcohol consumption. Longitudinal re-
search has consistently shown that sustained 
and excessive alcohol consumption is associ-
ated with structural and functional brain al-
terations. This makes it a significant risk fac-
tor for developing dementia and accelerates 
the age at which it begins to manifest (Kilian 
et al., 2023; Schwarzinger et al., 2018). 

The main neurobiological mechanisms im-
plicated in alcohol-related cognitive decline 
and dementia include:

	 Alcohol-induced neurotoxicity 
which is associated with increased ac-
etaldehyde concentration (Visontay et 
al., 2021).

	 Higher prevalence of cardiovascu-
lar diseases, and consequently, cere-
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brovascular accidents, as well as type 2 
diabetes and hypertension, which are 
associated with certain types of  de-
mentia (Hendriks, 2020; Zhong et al., 
2022).

	 Thiamine deficiency, linked to the 
development of  Wernicke-Korsakoff 
Syndrome (Listabarth et al., 2020).

	 Increased neuroinflammation and 
oxidative stress, both strongly as-
sociated with age-associated cognitive 
decline and the development of  neu-
rodegenerative diseases (Wiegmann et 
al., 2020; Zarezadeh et al., 2024).

	 Structural and neurochemical 
alterations associated with brain 
damage, including atrophy in specific 
brain regions such as the hippocampus 
and cortex (Visontay et al., 2021), as 
well as dysregulation of  GABAergic and 
glutamatergic neurotransmission, con-
tributing to excitotoxicity (Huang et al., 
2024; Peng et al., 2020).

It is worth noting that prolonged and ex-
cessive alcohol consumption can also result 
in secondary alcohol-related dementias, 
such as Marchiafava-Bignami disease, Wer-
nicke–Korsakoff syndrome, and pellagra 
(Deví-Bastida et al., 2024). With regard 
to functional and cognitive changes, heavy 
drinking most commonly impairs executive 
functioning, visuospatial abilities, and mem-
ory (Deví-Bastida et al., 2024). Nonethe-
less, the aforementioned consensus begins 
to fade when considering the consequences 
of  low or moderate alcohol consumption, 
as there is no agreement among existing 
studies—particularly regarding the poten-
tial relationship between low-dose alcohol 
intake and the development of  the adverse 

outcomes (Wiegmann et al., 2020). In light 
of  this, various studies have analysed the ef-
fects of  light or moderate alcohol consump-
tion. While some have reported a low risk 
of  developing dementia (Zarezadeh et al., 
2024), others have found no significant as-
sociation (Larsson & Wolk, 2018). Indeed, 
some studies even suggest that low alcohol 
consumption may have a protective effect 
(Liu et al., 2019).A recent meta-analysis by 
Zarezadeh et al. (2024), including 17 stud-
ies, found a J-shaped non-linear relationship 
between alcohol consumption and cognitive 
decline and dementia. These findings sug-
gest that light-to-moderate alcohol intake is 
associated with a reduced risk of  cognitive 
decline and dementia in adults over 65 with 
follow-up periods of  at least 10 years. The 
authors proposed several potential mecha-
nisms that could explain the potential pro-
tective effect of  low-to-moderate alcohol 
consumption against dementia and cognitive 
decline. These include the upregulation of  
neurotrophic factors (e.g. BDNF), reduction 
of  neurotoxic protein aggregation, inhibi-
tion of  β-amyloid-related neurodegenera-
tion, and enhanced cardiovascular and anti-
inflammatory effects—particularly in relation 
to wine consumption, which contains bioac-
tive flavonoid and non-flavonoid compounds 
that may contribute to its protective effects 
against dementia (Zarezadeh et al., 2024).

These findings should be interpreted with 
caution due to the correlational and ret-
rospective nature of  many studies, which 
introduces limitations. Furthermore, many 
studies have focused on individuals with 
particular sociodemographic characteristics 
and the results cannot be generalised to in-
dividuals from different social classes, age 
groups, genders, educational levels, eco-
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nomic backgrounds, ethnicities, etc. (Kilian 
et al., 2023; Visontay et al., 2022; Zarezadeh 
et al., 2024). While higher socioeconomic 
status (related to higher level of  educa-
tion and income)—known to be protective 
against dementia—is also associated with 
higher or moderate levels of  alcohol intake, 
which could explain—at least in part—
some of  the results obtained (Wiegman et 
al., 2020). The dietary habits, health status 
and lifetime consumption patterns of  the 
individuals evaluated were not taken into 
consideration, nor were other variables that 
may have influenced the results (Visontay 
et al., 2022; Wiegman et al., 2020; Zareza-
deh et al., 2024). Another relevant aspect 
to consider when interpreting these data is 
the difficulty of  objectively measuring alco-
hol consumption, as well as the tendency 
among participants to underestimate con-
sumption. It is also important to consider 
control groups that are truly abstinent, but 
who may not consume alcohol for medi-
cal reasons or as a consequence of  previ-
ous consumption (Deví-Bastida et al., 2024; 
Wiegman et al., 2020).

Therefore, based on the results obtained, it 
can be concluded that high alcohol consump-
tion is associated with an increased risk of  
dementia and cognitive impairment. The 
results are less conclusive for low or mod-
erate consumption. Further high-quality lon-
gitudinal studies and randomised controlled 
trials are needed to evaluate the indicated 
variables and different cognitive domains in 
order to clarify these relationships. Indeed, 
a recent study by Zheng et al. (2024) on the 
relationship between alcohol consumption 
and dementia suggests that no level of  alco-
hol use can be considered risk-free in relation 
to neurodegenerative disease development.

5. FUTURE PERSPECTIVES 
AND INTERVENTION 

PROPOSALS

This article reviews existing research, iden-
tifying emerging topics of  interest and high-
lighting gaps in the literature that warrant 
further investigation. One particularly rel-
evant area for future study is the impact of  
excessive alcohol consumption during critical 
developmental periods, as well as the cumu-
lative effects of  lifelong alcohol exposure on 
biological ageing in general, and brain ageing 
in particular (Deak & Savage, 2019). In this 
context, it is essential to deepen our under-
standing of  how alcohol consumption, along-
side other lifestyle factors, influences deter-
minants of  brain health (Smith et al., 2024).

The adverse effects of  alcohol on brain 
structure and function, as reviewed in this 
paper, emphasise the need for early clini-
cal interventions and treatment strategies 
tailored to specific developmental stages 
throughout the lifespan (Karoly et al., 2024).

Intervention proposals

The effectiveness of  current interventions 
targeting alcohol consumption in older 
adults is supported by limited but emerging 
evidence. General practitioners play a criti-
cal role in the early identification and man-
agement of  alcohol-related problems in this 
population. Early detection of  alcohol abuse 
in older people, followed by timely thera-
peutic intervention appears to be crucial for 
successful outcomes (Schnoz & Suter, 2021). 
In clinical practice, the ‘brief  intervention’ 
approach has proven to be a practical and 
effective tool in addressing alcohol abuse in 
older individuals (Schnoz & Suter, 2021).
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A systematic review by Armstrong-Moore 
et al. (2018), which focused exclusively on 
the effectiveness of  interventions to reduce 
alcohol consumption in individuals over the 
age of  55, found that this age group re-
sponds positively to targeted interventions 
aimed at reducing both the frequency and 
quantity of  alcohol consumption. The most 
effective components included psychologi-
cal therapies—such as counselling and be-
havioural advice—educational materials, 
personalised risk feedback, and the use of  
consumption diaries. Moreover, support 
from others, including family members and 
friends, was found to enhance intervention 
effectiveness. This social support can ex-
tend beyond close personal relationships to 
broader networks. Social environments—
including peer groups, professional set-
tings, and age-related social circles—play 
an important role in shaping attitudes and 
behaviours related to alcohol consump-
tion. These behaviours can be influenced 
by public health campaigns and broader 
social messaging (Ling et al., 2012). Further 
research is warranted to explore how the 
social and familial networks of  older adults 
may impact the success of  alcohol reduc-
tion interventions.

Beyond psychosocial approaches, recent 
studies have investigated novel pharmaco-
logical strategies for treating alcohol use 
disorders. These include substances such as 
ketamine (Grabski et al., 2022), a dissocia-
tive anaesthetic with hallucinogenic prop-
erties, and glucagon-like peptide-1 (GLP-1) 
receptor agonists, including semaglutide and 
liraglutide—drugs primarily used for manag-
ing type 2 diabetes and obesity (Lähteenvuo 
et al., 2025). These treatments have shown 
promising results. 

Grabski et al. (2022) conducted a double-
blind, placebo-controlled study in which 
adults diagnosed with alcohol use disorder 
received intravenous infusions of  ketamine 
(0.8 mg/kg) or placebo (0.9% saline), in 
combination with either psychotherapy or 
psychoeducation sessions. The group treat-
ed with ketamine, particularly those receiv-
ing adjunctive psychotherapy, demonstrated 
a significantly higher number of  abstinent 
days during the three- to six-month follow-
up period.

In a large-scale observational study, Läh-
teenvuo et al. (2025) analysed data from 
over 227,000 patients with alcohol use 
disorder treated in the Swedish Health 
Service between 2006 and 2023. The 
findings indicated a reduction in alcohol-
related hospitalisations among individuals 
receiving semaglutide or liraglutide for 
comorbid conditions such as diabetes or 
obesity. The authors suggest that these 
GLP-1 receptor agonists may hold thera-
peutic potential for treating alcohol use 
disorders, including in older populations, 
and warrant further investigation through 
controlled clinical trials.

6. CONCLUSIONS

Population ageing represents one of  the 
most pressing global public health chal-
lenges. This article examines the impact of  
alcohol consumption on ageing and longev-
ity and outlines potential interventions that 
may support healthier ageing trajectories. 
Although the relationship between alcohol 
and biological ageing is complex, the bulk of  
current evidence indicates that lifelong alco-
hol consumption may accelerate the ageing 
process. This is reflected in several biological 
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markers, including telomere shortening and 
alterations detected by epigenetic ageing 
clocks based on DNA methylation profiles. 

Alcohol consumption can influence multiple 
age-related physiological domains, including 
cardiovascular and immune function, frailty, 

sleep quality, cognitive performance, emo-
tional regulation, and brain ageing. Excessive 
alcohol consumption may have cumulative 
effects on these processes, thereby acceler-
ating biological ageing. Figure 3 summarises 
the main effects of  alcohol on ageing.

Figure 3. The main effects of alcohol consumption on ageing depend on drinking patterns and 
the amount consumed. These include effects on the central nervous system (CNS), cardiovascular 
system and muscular system, as well as physiological, sleep and cognitive effects. There is also a 
relationship with the development of neurodegenerative diseases. The main moderating factors are 
also considered, including socioeconomic status, nutritional habits, health status, medical history, and 
alcohol consumption history. When interpreting the results and considering possible future lines of  
research, it is important to take into account relevant variables, such as the difficulty of measuring 
alcohol consumption, and differences between individuals in how they perceive their own alcohol 
consumption. The lack of a control group and gender perspective in many of the studies conducted 
must also be considered (Figure created in BioRender.com).
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Emerging research on the interaction be-
tween alcohol and the stress response sug-
gests additive effects of  stress and alcohol, 
highlighting the importance of  examining 
both factors and their interaction when in-
vestigating biological ageing and designing in-
terventions to mitigate their harmful health 
consequences. Prolonged and heavy alcohol 
consumption has been associated with neu-
ronal loss and reduced brain volume. How-
ever, additional studies with larger sample 
sizes are required to draw definitive conclu-
sions regarding its impact on brain health 
and risk of  dementia. While high levels of  
alcohol consumption are consistently as-
sociated with an increased risk of  cognitive 
impairment and dementia, findings regard-
ing low-to-moderate consumption remain 
inconclusive. Given the detrimental effects 
of  alcohol on ageing-related processes and 
brain health, it is essential to implement 
targeted interventions aimed at reducing 
consumption. In addition to psychosocial 
strategies—such as psychoeducation, be-
havioural counselling, and personalised risk 
feedback—new pharmacological treat-
ments are under investigation. These include 
agents such as ketamine and GLP-1 recep-
tor agonists (e.g. semaglutide) which have 
shown promise in preliminary studies. Social 
support from family, friends and broader 
social networks also plays a critical role in 
reducing alcohol consumption. Public health 
campaigns and messaging strategies are 
similarly important, as the social norms and 
environments strongly influence drinking be-
haviours. Future research should prioritize 
longitudinal studies that link alcohol con-
sumption patterns to validated biomarkers 
of  biological ageing, given that most existing 
studies are correlational. Additionally, there 
is an urgent need to evaluate and develop 

prevention and cessation strategies tailored 
specifically for older adults, as reducing alco-
hol intake in this population could improve 
quality of  life and increase life expectancy.
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