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Résumé

La rélation entre l’alcool et la cognition est encore controversée. II s’agit d’une étude transversale
populationnelle menée au Caeté (MG), Brésil où 602 personnes âgées de 75+ ans, 63.6% femmes
et avec une éducation moyenne de 2.68 ans, ont été soumises à des évaluations cliniques
détaillées et classées face au nombre de boissons alcooliques consommées par semaine. Les
prévalences de consommation d’alcool antérieure/actuelle étaient de 34.6% et 12.3%, respecti-
vement. Aucune association n’a émergé entre les diagnostics cognitifs et la consommation
d’alcool. L’absence de consommation actuelle d’alcool était associée à la démence (OR = 2.34; IC
à 95%: 1.39–3.90) et à une pire fonctionnalité (p = 0.001). La consommation antérieure de
cachaça (liqueur de canne à sucre) a augmenté la chance du diagnostic de démence de 2.52 (IC à
95%: 1.25–5.04). Cette association entre la consommation de cachaça et démence n’a pas été
registré auparavant.

Abstract

The relationship between alcohol consumption and cognition is still controversial. This is a cross-
sectional population-based study conducted inCaeté (MG), Brazil, where 602 individuals aged 75
+ years, 63.6% female, and with a mean education of 2.68 years, were submitted to thorough
clinical assessments and categorized according to the number of alcoholic beverages consumed
weekly. The prevalence rates of previous and current alcohol consumption were 34.6% and
12.3%, respectively. No association emerged between cognitive diagnoses and current/previous
alcohol consumption categories. Considering current alcohol intake as a dichotomous variable,
the absence of alcohol consumptionwas associated with dementia (OR= 2.34; 95%CI: 1.39–3.90)
and worse functionality (p = 0.001). Previous consumption of cachaça (sugar cane liquor)
increased the risk of dementia by 2.52 (95%CI: 1.25–5.04). The association between the
consumption of cachaça and dementia diagnosis has not been described before.

Introduction

Dementia is a prevalent clinical disorder among older adults, with approximately 50 million
cases worldwide, projected to reach 82 million in 2030 and 152 million in 2050 (World Health
Organization &Alzheimer’s Disease International, 2020). Because of increases in life expectancy
and greater risk factor exposure, the most substantial increase in dementia prevalence is
projected for individuals in low- and middle-income countries. In the absence of disease-
modifying treatments for dementia, risk factor reduction is a fundamental strategy for prevent-
ing dementia. In the pursuit of this objective, the 2020 report from the Lancet Commission for
Dementia Prevention, Intervention and Care estimated that 40% of global dementia cases could
be prevented or delayed if 12 keymodifiable risk factors for dementia were eliminated. One of the
identifiedmodifiable risk factors for dementia is excessive or harmful alcohol use duringmid-life
(Livingston et al., 2020; Suemoto et al., 2023).

Establishing the relationship between alcohol and cognitive performance is challenging due
to inconsistencies in existing data and inherent limitations of observational studies (Rao, 2018;
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Sabia et al., 2018; Schwarzinger, Pollock, Hasan, Dufouil, & Rehm,
2018). These studies vary greatly in terms of types of alcoholic
beverage, consumption categories and methodologies. In addition
to this heterogeneity, self-report questionnaires lack reliability, and
alcohol consumption patterns vary considerably throughout life,
which makes it difficult to remember and report accurate alcohol
consumption in research settings (Sabia et al., 2018).

Previous research suggests that the association between alcohol
consumption and cognition is non-linear. Several authors propose
a J- or U-shaped relationship, in which a lower risk of dementia or
cognitive decline would be associated with light to moderate alco-
hol consumption compared to abstinence and heavy consumption
(Cooper et al., 2009; Mukamal et al., 2003; Orgogozo et al., 1997;
Peters, Peters, Warner, Beckett, & Bulpitt, 2008; Ruitenberg et al.,
2002; Sabia et al., 2018; Salvador et al., 2022; Xu et al., 2017). A
Brazilian community-based and cross-sectional study with 1145
older adults obtained findings that also suggest a non-linear rela-
tionship between alcohol and cognition (Lopes, Furtado, Ferrioli,
Litvoc, &Bottino, 2010). Althoughwine shows stronger evidence in
some studies (Orgogozo et al., 1997; Peters et al., 2008) most do not
differentiate between types of alcoholic beverages.

Conversely, prolonged and excessive alcohol consumption
(usually defined as greater than 14 doses per week) can lead to
structural damage and permanent brain dysfunction (Sachdeva,
Chandra, Choudhary, Dayal, &Anand, 2016). In fact, excessive and
prolonged alcohol consumption seems to be associated with
alcohol-related dementia, Korsakoff syndrome (Ridley, Draper, &
Withall, 2013), and an increased risk of any dementia (Boff, Sekyia,
& Bottino, 2015). A study carried out in France with hospitalized
patients showed that the main risk factor for dementia of any
aetiology, especially early-onset (<65 years), was alcohol use dis-
orders (Schwarzinger et al., 2018).

Regarding alcohol abstinence, some studies indicate a higher
dementia risk when compared to light or moderate consumption
(Cooper et al., 2009; Mukamal et al., 2003; Ruitenberg et al., 2002;
Sabia et al., 2018). One of the studies proposes that part of this risk
of dementia in abstainers is attributable to a higher risk of cardi-
ometabolic disease in this group (Sabia et al., 2018). Furthermore,
the association between alcohol consumption and dementiamay be
influenced by the presence of the Ɛ4 allele of the Apolipoprotein E
(APOE) gene. Some studies have shown that carriers of this allele
are at greater risk of dementia with increased alcohol consumption
(Anttila et al., 2004), but others have found no interaction (Koch
et al., 2019; Ruitenberg et al., 2002).

Despite recurrent observations of an association between light-
to-moderate alcohol intake and superior cognitive performance
when compared to non-drinkers, studies are not robust enough to
define a causal relationship (Mukamal et al., 2003; Ruitenberg et al.,
2002; Sabia et al., 2018). More recent research has questioned these
observations, with new evidence suggesting an association between
brain damage and moderate alcohol intake (Daviet et al., 2022). A
2017 study of 550 older men showed that moderate drinking was
associated with a threefold increased risk of hippocampal atrophy,
compared with abstainers. The study also revealed that adverse
brain outcomes, including hippocampal atrophy, were present even
among those with moderate alcohol intake (Topiwala et al., 2017).

Alcohol consumption is prevalent globally, but its patterns are
strongly influenced by socioeconomic, cultural, and ethnic factors
across diverse regions. Few published studies have addressed this
topic in Latin America and other low- and middle-income coun-
tries. Furthermore, there is a dearth of research evaluating

populations with lower education levels, particularly among older
and oldest-old individuals.

The objective of this study was to investigate the associations
between alcohol consumption and cognitive function and func-
tional capacity, in a community-based population sample of older
adults aged 75+ years in Caeté, Minas Gerais, Brazil. It was hypoth-
esized that excessive alcohol consumptionwould be associated with
poorer cognitive performance and functionality in older adults.
Effect modification of APOE genotype was further explored.

Methods

Participants

The study data were extracted from the Pietà Study, a population-
based investigation conducted in Caeté, Minas Gerais, Brazil,
between October 2007 and July 2008. Based on the 2007 census,
the municipality had a population of 39,039 individuals, among
whom 1,251 (3.2% of the total population) were aged 75+ years
(Caramelli et al., 2011).

Participants were recruited through an active search for indi-
viduals aged 75 years or older, residing in both urban and rural
areas. This search was conducted by community healthcare agents
and involved the dissemination of information through localmedia
channels (radio and newspapers). Additionally, the research team
visited the city’s two long-term care institutions. In total, 639 indi-
viduals (constituting 51.1% of the target population) consented to
participate in the study and signed the informed consent form.

From the initial group of 639 participants in the Pietà study,
18 participants with indeterminate cognitive diagnosis were
excluded from the current analysis. Additionally, 19 participants
lacking alcohol consumption information were excluded. Conse-
quently, the final sample for statistical analysis comprised 602 par-
ticipants, with an average age of 81.1 years, spanning from 75 to
99 years. Within this group, 383 participants (63.6%) were female,
while 219 (36.4%) weremale. The average duration of education, as
measured in lifetime years, was found to be 2.68 ± 2.73 years.
Notably, over 80% of the individuals were of middle or middle-
low socioeconomic status, according to the Brazilian Association
for Market Research Institutes scale (Associação Brasileira de
Empresas de Pesquisa, 2003).

Procedure and measures

Participants provided data across three phases: (1) completion of
sociodemographic and self-report psychosocial questionnaires and
interview, (2) clinical assessment, and (3) blood sample collection.
Briefly, Phase 1 was conducted by trained interviewers who visited
participants in their living residence (independent home or long-
term care dwelling). Structured questionnaires indexed participant
sex and socioeconomic status (Associação Brasileira de Empresas
de Pesquisa, 2003), global functional performance using the Bra-
zilian Older Americans Resource and Services Multidimensional
Functional Assessment Questionnaire (BOMFAQ; Pfeiffer, 1978)
and alcohol consumption. The comprehensive clinical evaluation
in Phase 2 was administered by board-certified geriatricians, neu-
rologists, and a psychiatrist, each experienced in assessing older
adults with neurological and psychiatric expertise. Participants
underwent a battery of clinical and neuropsychological tests to
index their history of neurological and clinical diagnoses, global
functioning, cognitive functioning, and psychiatric functioning
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(see Supplemental Material). Following clinical evaluation, partic-
ipants underwent neuropsychological assessments, including the
Mattis Dementia Assessment Scale (Porto, Fichman, Caramelli,
Bahia, & Nitrini, 2003), Rey Auditory-Verbal Learning Test
(Malloy-Diniz, Parreira Lasmar, de Sena Rabelo Gazinelli, Fuentes,
& Salgado, 2007), Consortium to Establish a Registry for Alzhei-
mer’s Disease (Bertolucci et al., 2001), phonemic verbal fluency
test, and Frontal Assessment Battery (Beato, Nitrini, Formigoni, &
Caramelli, 2007). Finally, Phase 3 entailed the collection of blood
for biomarker analyses, including APOE genotyping in 295 indi-
viduals (Lara et al., 2016). For further details on the study protocol
and measurements, see Caramelli et al. (2011).

Alcohol consumption
Current and previous (i.e., more than 6 months before the inter-
view) alcohol intake was assessed in Phase 1 by trained inter-
viewers. This information was gathered directly from the study
participant or, in cases of cognitive impairment, from a close
informant (e.g., family relative). Information on dose, frequency,
duration, and types of beverages consumed was collected. The
quantity of each type of beverage ingested per day, week, or month
was queried, with a minimum dose of 0.1 per week as the inclusion
threshold for current users.

In this study, the alcoholic beverage dose was defined as
14 grams, equivalent to one can of beer (350 ml) or one dose
(45 ml) of cachaça, whisky, spirits, or a glass of wine (150 ml).
Cachaça, a distilled alcoholic beverage derived from sugar cane
fermentation, possesses an alcohol content ranging from 38% to
48%. Beer typically contains around 5% alcohol by volume, wine
approximately 12%, whisky at least 40%, and other spirits around
40% or less. Beer is produced through the fermentation of cereals,
mainly malted barley, while wine results from the fermentation of
grape juice. Whisky is a distilled alcoholic beverage derived from
cereals. Male and female participants were categorized based on the
number of alcohol doses consumed per week throughout their
lives, based on the categorization used in previous studies: no
consumption (abstainers), 0.1–7 doses per week (light consump-
tion), 7.1–14 doses per week (moderate consumption), and more
than 14 doses per week (heavy drinking) (Koch et al., 2019).

The diagnoses of alcohol abuse and dependence were deter-
mined by the semi-structuredMini International Neuropsychiatric
Interview (MINI; Lecrubier et al., 1997). Alcohol abuse and depen-
dence were defined when >1 and ≥3 positive responses were
obtained, respectively (American Psychiatric Association, 1994).

Cognitive diagnosis
Following a consensus meeting among the research team, the
participants received categorization into one of three cognitive
diagnoses: dementia (American Psychiatric Association, 1987),
cognitive impairment no-dementia (CIND; Graham et al., 1997),
and no cognitive impairment (NCI). Notably, individuals with an
undetermined cognitive profile (18 participants) were excluded
from the analyses, as mentioned above.

Functional assessment
In the current study, functional capacity was determined by three
separate measures. Global functional performance was measured
using the BOMFAQ (assessed in Phase 1; Pfeiffer, 1978). The
Pfeffer Functional Activities Questionnaire (FAQ assessed in Phase
2; Pfeffer, Kurosaki, Harrah, Chance, & Filos, 1982) was adminis-
tered to informants of participants with cognitive impairment.
Finally, participants were classified according to the Functional

Assessment Staging in Alzheimer’s Disease (FAST assessed in
Phase 2; Reisberg, 1988).

Statistics

The data were analyzed using the Statistical Package for Social
Science (version 23.0). Pearson’s chi-square test was employed to
assess associations between categorical variables, and in cases
where it was more suitable, Fisher’s exact test was used. The chi-
square test was selected for variables with more than three ordinal
categories, as well as when over 20% of the cells had an expected
count below five or when the expected value was less than the unit.
For comparing non-categorical variables in two independent
groups without a normal distribution, the nonparametric Mann–
Whitney test was applied. The significance level chosen for statis-
tical significance was 5%.

Multivariate analysis was conducted using the ordinal logistic
regression method. In the final adjustment of the multivariate
model, all variables displaying a p-value <0.20 in the association
analysis with the outcome (cognitive diagnosis) were initially
included. Subsequently, these variables were iteratively eliminated
one by one, starting with those exhibiting the highest p-values, until
only variables with a p-value <0.05 remained in the model. This
study was approved by the Research Ethics Committee of the
Universidade Federal de Minas Gerais (reference 126/07) in Belo
Horizonte, Brazil, and all participants or their legal representatives
signed the informed consent forms.

Results

Participant characteristics

Of the 602 individuals evaluated, 394 (65.4%) reported no lifetime
consumption of alcoholic beverages, while 208 (34.6%) indicated
prior consumption. Within the group of individuals with a his-
tory of previous alcohol consumption, 74 (12.3% of the total
sample) continued drinking alcohol up to the evaluation and
134 (22.3% of the total sample) who had ceased the habit were
classified as former drinkers. All individuals currently consuming
alcohol had a history of previous alcohol consumption. With
respect to dose, the average current alcohol intake was 5.82 units
per week and the average past consumption was 6.40 units per
week. Themean duration of alcohol consumptionwas 25.13 years,
considering all patients with a history of alcohol use. Current
alcohol abuse and dependence were diagnosed in 11 (1.8% of the
total sample) and 8 individuals (1.3% of the total sample),
respectively.

Among the 208 participants with previous alcohol consump-
tion, 186 could be categorized based on the past weekly alcohol
consumption, while this information was unavailable for 22 partic-
ipants. In total, 102 participants (16.9% of the total sample) were
categorized as having engaged in previous light consumption (0.1–
7 doses per week), 32 (5.3% of the total sample) as moderate
consumption (7.1–14 doses per week), and 52 (8.6% of the total
sample) as heavy consumption (>14 doses per week). The remain-
ing 394 participants (65.4%), who denied alcohol consumption
throughout their lives, were classified as abstainers. Among the
74 participants (12.3% of the total sample) with current alcohol
consumption, 59 (9.8% of the total sample) were categorized as
light consumption, 10 (1.7% of the total sample) as moderate
consumption, and 3 (0.5% of the total sample) as heavy consump-
tion. This information was unavailable for two participants.
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Table 1. Association between alcohol consumption and cognitive diagnoses

Variables

Groups (cognitive diagnoses)

NCI CIND Dementia p-Value

Previous consumption of alcoholic beveragesa 0.109

No (394) 174(60.8%) 113(70.6%) 107(68.6%)

Yes (208) 112(39.2%) 47(29.4%) 49(31.4%)

Total (602) 286 160 156

Categories – previous consumption of alcoholic beveragesa 0.523

Abstainers (394) 174(63.7%) 113(72%) 107(71.3%)

Light (102) 57(20.9%) 23(14.6%) 22(14.7%)

Moderate (32) 18(6.6%) 8(5.1%) 6(4%)

Heavy (52) 24(8.8%) 13(8.3%) 15(10%)

Total (580) 273 157 150

Current consumption of alcoholic beveragea 0.002b

No (528) 238(83.2%) 142(88.8%) 148(94.9%)+

Yes (74) 48(16.8%)+ 18(11.3%) 8(5.1%)

Total (602) 285 160 156

Categories – current consumption of alcoholic beveragec 0.009b

Abstainers + former drinkers (528) 238(83.5%) 142(89.3%) 148(94.9%)+

Light (59) 39(13.7%)+ 13(8.2%) 7(4.5%)

Moderate (10) 7(2.5%) 2(1.3%) 1(0.6%)

Heavy (3) 1(0.4%) 2(1.3%) 0(0%)

Total (600) 285 159 156

Categories – current consumption of alcoholic beveragec 0.013b

Abstainers (394) 174(61.1%) 113(71.1%) 107(68.6%)

Former drinkers (134) 64(22.5%) 29(18.2%) 41(26.3%)

Light (59) 39(13.7%)+ 13(8.2%) 7(4.5%)

Moderate (10) 7(2.5%) 2(1.3%) 1(0.6%)

Heavy (3) 1(0.4%) 2(1.3%) 0(0%)

Total (600) 285 159 156

Type of alcoholic beverage

Beera 0.307

No (104) 52(50%) 24(55.8%) 28(63.6%)

Yes (87) 52(50%) 19(44.2%) 16(36.4%)

Total (191) 104 43 44

Cachaçaa 0.020b

No (52) 37(35.9%)+ 7(16.3%) 8(19%)

Yes (136) 66(64.1%) 36(83.7%) 34(81%)

Total (188) 103 43 42

Whiskyc 1.000

No (176) 95(93.1%) 41(95.3%) 40(93%)

Yes (12) 7(6.9%) 2(4.7%) 3(7%)

Total (188) 102 43 43

Winea 0.140

No (132) 66(64.7%) 34(81%) 32(72.7%)

Yes (56) 36(35.3%) 8(19%) 12(27.3%)

(Continued)
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Association between alcohol consumption and cognitive
diagnosis

As shown in Table 1, no significant associations emerged between
prior alcohol consumption (208 patients) and cognitive diagnoses,
both when alcohol consumption was considered as a dichotomous
variable andwhen categorized by weekly alcohol dose (see Table 1).

Irrespective of past alcohol use (former drinkers or abstainers),
no current alcohol consumption was associated with dementia.
Furthermore, current alcohol consumption was significantly asso-
ciated with NCI. When alcohol was categorized by weekly alcohol
dose, light alcohol consumption showed a significant association
with NCI (see Table 1).

In terms of the type of alcoholic beverages consumed in the past,
136 (72.3%) reported cachaça consumption, 87 (45.5%) consumed
beer, 56 (29.8%) consumed wine, 12 (6.4%) consumed whisky, and
7 (3.7%) consumed other types of alcoholic beverage. Only the

absence of cachaça consumption was associated with the absence of
cognitive impairment (see Table 1).

For the multivariate analysis, ordinal logistic regression was
employed, initially incorporating variables with a p-value below
0.20 from the univariate analysis (past consumption of wine and
cachaça; current and previous alcohol consumption as dichoto-
mous variables; categories of current alcohol consumption) involv-
ing the main outcome (cognitive diagnoses) and in the
demographic data (age, education, marital status, and sex).

After the multivariate analysis, cachaça consumption, age,
schooling, absence of current alcohol consumption, and female
sex remained statistically significant in the model. Specifically,
cachaça consumption increased the chance of the individual being
in the dementia group compared to the CIND and NCI groups by
2.52 (95%CI: 1.25–5.04) times. Each additional year of age raised
the chance of being in the dementia group by 1.14 times (95%CI:
1.06–1.21). An increment of 1 year of schooling was associated with

Table 1. Continued

Variables

Groups (cognitive diagnoses)

NCI CIND Dementia p-Value

Total (188) 102 42 44

Other typesc 0.885

No (181) 98(96.1%) 40(95.2%) 43(97.7%)

Yes (7) 4(3.9%) 2(4.8%) 1(2.3%)

Total (188) 102 42 44

Abbreviations: NCI, no cognitive impairment; CIND, cognitive impairment no dementia.
aChi-square test.
bp < 0.05; +significant association; frequency (%).
cFisher’s exact test.

Table 2. Final model of ordinal logistic regression for the cognitive diagnoses

Variables Estimate p-Value OR 95%CI

Age 0.129 <0.001 1.14 1.06–1.21

Cachaça 0.925 0.009 2.52 1.25–5.04

Schooling �0.062 0.043 0.94 0.89–0.99

Absence of current alcohol consumption 0.844 0.001 2.34 1.39–3.90

Sex (female) 0.387 0.020 1.47 1.06–2.04

Abbreviations: OR: odds ratio; CI: confidence interval.

Table 3. Association between alcohol consumption and scores on functional assessment instruments

Alcohol consumption

Previous consumption

p-Value

Current consumption

p-ValueYes No Yes No

BOMFAQ1
16(14–22) 18(14–25.25) 0.040* 14(14–17) 18(14–25)

<0.001*
n = 202 n = 382 n = 73 n = 511

FAQ1
1(0–7) 1(0–6) 0.896 0(0–2) 1(0–7)

0.001*
n = 194 n = 381 n = 73 n = 502

FAST1
2(1–3) 3(1–4) 0.088 2(1–3) 3(1–4)

<0.001*
n = 198 n = 367 n = 70 n = 495

Notes: 1Mann–Whitney test; 1Higher scores reflect lower functioning; *p < 0.05; Median (1o quartile–3o quartile).
Abbreviations: BOMFAQ, Brazilian Older Americans Resource and Services Multidimensional Functional Assessment Questionnaire; FAQ, Functional Activity Questionnaire; FAST, Functional
Assessment Staging in Alzheimer’s Disease.
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a 0.94-fold (95%CI: 0.89–0.99) chance of being in the dementia
group compared to the NCI and CIND groups. The absence of
current alcohol consumption is linked with a 2.34 (95%CI: 1.39–
3.90) chance of being in the dementia group compared to the NCI
and CIND groups. The female sex was associated with a 1.47-fold
(95%CI 1.06–2.04) chance of being in the dementia group com-
pared to the NCI and CIND groups (see Table 2).

Association between alcohol consumption and functionality

Participants who continued their current alcohol consumption
exhibited better functionality compared to a combined group of

abstainers and former drinkers, as indicated by scores on the FAST,
BOMFAQ, and FAQ scales (see Table 3). Previous consumption of
alcoholic beverages was significantly associated with enhanced
functionality using the BOMFAQ questionnaire. However, no
significant associations were observed between previous alcohol
consumption and functionality based on the other questionnaires.

Association between alcohol consumption and other psychiatric
and neurological diagnoses

The association between prior alcohol consumption and other
psychiatric and neurological diagnoses were assessed through

Table 4. Distribution of the occurrence of psychiatric and neurological disorders according to previous/current alcohol consumption and the association between
these variables

Psychiatric/neurological diagnosis

Previous alcohol consumption

Present (n = 208) Absent (n = 394) p-Value

Stroke (54)a 21(10.1%) 33(8.4%) 0.482

Hydrocephalus (2)b 0(0%) 2(0.5%) 0.547

TBI (10)b 6(2.9%) 4(1%) 0.102

Epilepsy (16)a 7(3.4%) 9(2.3%) 0.442

Current major depression (67)a 18(8.7%) 49(12.5%) 0.160

Recurrent major depression (25)a 8(3.9%) 17(4.3%) 0.784

Current melancholic major depression (20)a 6(2.9%) 14(3.6%) 0.663

Current dysthymia (43)a 11(5.3%) 32(8.2%) 0.199

Parkinsonism (66)a 21(10.1%) 45(11.5%) 0.620

Current psychosis (10)b 2(1%) 8(2%) 0.506

Lifelong psychosis (10)b 2(1%) 8(2.1%) 0.506

Current psychosis mood disorder (5)b 2(1%) 3(0.8%) 1.000

Lifelong psychosis mood disorders (5)b 2(1%) 3(0.8%) 1.000

Current GAD (20)a 7(3.4%) 13(3.3%) 0.971

Psychiatric/neurological diagnosis

Current alcohol consumption

Present (n = 74) Absent (n = 528) p-Value

Stroke (54)a 1(1.4%) 53(10%)+ 0.014c

Hydrocephalus (2)b 0(0%) 2(0.4%) 0.769

TBI (10)b 0(0%) 10(1.9%) 0.602

Epilepsy (16)b 0(0%) 16(3%) 0.241

Current major depression (67)a 2(2.7%) 65(12.4%)+ 0.013c

Recurrent major depression (25)b 2(2.7%) 23(4.4%) 0.757

Current melancholic major depression (20)b 1(1.4%) 19(3.6%) 0.494

Current dysthymia (43)a 3(4.1%) 40(7.6%) 0.266

Parkinsonism (66)a 3(4.1%) 63(12%)+ 0.041c

Current psychosis (10)b 0(0%) 10(1.9%) 0.621

Lifelong psychosis (10)b 0(0%) 10(1.9%) 0.621

Current psychosis mood disorder (5)b 0(1%) 5(1%) 1.000

Lifelong psychosis mood disorders (5)b 2(1%) 3(0.8%) 1.000

Current GAD (20)b 4(3.1%) 16(5.4%) 0.295

Abbreviations: TBI, traumatic brain injury; current GAD, current generalized anxiety disorder.
aPearson’s chi-square test.
bFisher’s exact test.
cp < 0.05; +significant association; frequency (%).
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clinical history andMINI, but no findings emerged (see Table 4).
In contrast, among the group with current alcohol consumption,
associations were observed between the absence of alcohol con-
sumption and stroke, parkinsonism, and depression (see
Table 4).

When participants were categorized according to the amount of
alcohol consumed in the past, a statistically significant association
was established between traumatic brain injury and heavy drinking,
with a significance level of 5% (see Table 5). Similarly, categorizing
participants by their current alcohol consumption revealed an

association between diagnosis of stroke and former drinkers (see
Table 5).

Association between alcohol consumption, cognitive diagnosis,
and APOE genotyping

Regarding APOE genotyping, the distribution observed was as
follows: 6 individuals with ε2ε2 genotype, 44 with ε2ε3 genotype,
11 with ε2ε4 genotype, 154 with ε3ε3 genotype, 73 with ε3ε4
genotype, and 7 with ε4ε4 genotype (see Table 6). No association

Table 5. Frequency of psychiatric and neurological disorders according to categories of previous/current alcohol consumption and association between these
variables

Psychiatric/neurological diagnosis

Previous alcohol consumption

Abstainers (n = 394) Light (n = 102) Moderate (n = 32) Heavy (n = 52) p-Value

Stroke (53)a 33(8.4%) 11(10.8%) 3(9.4%) 6(11.5%) 0.721

Hydrocephalus (2)a 2(0.5%) 0(0%) 0(0%) 0(0%) 1.000

TBI (10)a 4(1%) 2(2%) 0(0%) 4(7.7%)+ 0.026b

Epilepsy (16)a 9(2.3%) 3(2.9%) 0(0%) 4(7.7%) 0.167

Current major depression (66)c 49(12.5%) 10(9.8%) 2(6.3%) 5(9.6%) 0.631

Recurrent major depression (24)a 17(4.3%) 5(4.9%) 1(3.1%) 1(1.9%) 0.920

Current melancholic major depression (19)a 14(3.6%) 3(2.9%) 1(3.1%) 1(1.9%) 1.000

Current dysthymia (42)a 32(8.2%) 7(6.9%) 0(0%) 3(5.8%) 0.411

Parkinsonism (66)c 45(11.5%) 10(9.9%) 2(6.3%) 9(17.3%) 0.446

Current psychosis (10)a 8(2%) 2(2%) 0(0%) 0(0%) 0.868

Lifelong psychosis (10)a 8(2.1%) 2(2%) 0(0%) 0(0%) 0.869

Current psychosis mood disorder (5)a 3(0.8%) 2(2%) 0(0%) 0(0%) 0.571

Lifelong psychosis mood disorders (5)a 3(0.8%) 2(2%) 0(0%) 0(0%) 0.571

Current GAD (20)a 13(3.3%) 4(3.9%) 0(0%) 3(5.8%) 0.575

Psychiatric/neurological diagnosis

Current alcohol consumption

Abstainers (n = 394)
Former drinkers

(n = 134) Light (n = 59) Moderate (n = 10) Heavy (n = 3) p-Value

Stroke (53)a 33(8.4%) 20(14.9%)+ 1(1.7%) 0(0%) 0(0%) 0.030b

Hydrocephalus (2)a 2(0.5%) 0(0%) 0(0%) 0(0%) 0(0%) 1.000

TBI (10)a 4(1%) 6(4.5%) 0(0%) 0(0%) 0(0%) 0.100

Epilepsy (16)a 9(2.3%) 7(5.2%) 0(0%) 0(0%) 0(0%) 0.254

Current major depression (66)a 49(12.5%) 16(12%) 2(3.4%) 0(0%) 0(0%) 0.213

Recurrent major depression (24)a 17(4.3%) 6(4.5%) 2(3.4%) 0(0%) 0(0%) 1.000

Current melancholic major depression (20)a 14(3.6%) 5(3.8%) 1(1.7%) 0(0%) 0(0%) 0.922

Current dysthymia (43)a 32(8.2%) 8(6%) 3(5.1%) 0(0%) 0(0%) 0.812

Parkinsonism (66)a 45(11.5%) 18 (13.5%) 2(3.4%) 0(0%) 1(33.3%) 0.101

Current psychosis (10)a 8(2%) 2(1.5%) 0(0%) 0(0%) 0(0%) 0.906

Lifelong psychosis (10)a 8(2.1%) 2(1.5%) 0(0%) 0(0%) 0(0%) 0.906

Current psychosis mood disorder (5)a 3(0.8%) 2(1.5%) 0(0%) 0(0%) 0(0%) 0.793

Lifelong psychosis mood disorders (5)a 3(0.8%) 2(1.5%) 0(0%) 0(0%) 0(0%) 0.793

Current GAD (20)a 13(3.3%) 3(2.3%) 4(6.8%) 0(0%) 3(5.8%) 0.453

Abbreviation: current GAD, current generalized anxiety disorder.
aFisher’s exact test.
bp < 0.05; +significant association; frequency (%).
cPearson’s chi-square test.
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was found between the presence of the ε4 allele, cognitive diagno-
ses, and previous or current alcohol consumption (see Table 7).

Discussion

This study aimed to investigate the associations between current
and previous alcohol consumption and cognitive impairment in an
older adult population living in the community of amiddle-income
country. The absence of current alcohol consumption was associ-
ated with a diagnosis of dementia.

The absence of current alcohol consumption, encompassing
both abstainers and former drinkers, was not only associated with
dementia but also correlated with poorer functionality, stroke
diagnosis, current major depression, and parkinsonism. These
findings may be compatible with the hypothesis of a neuroprotec-
tive effect of alcohol suggested by some studies (Cooper et al., 2009;
Mukamal et al., 2003; Orgogozo et al., 1997; Peters et al., 2008;
Ruitenberg et al., 2002; Sabia et al., 2018; Salvador et al., 2022; Xu
et al., 2017) or reflect the tendency of less healthy individuals to
abstain from alcohol. Indeed, the higher prevalence of stroke
among former drinkers specifically supports the notion that par-
ticipants who are unwell or cognitively impaired may choose to
cease alcohol consumption as a compensatory measure.

Surprisingly, no significant association was observed between
the previous habit of alcohol consumption (dichotomous variable)
or its categories (abstainers, light, moderate, and heavy consump-
tion) and cognitive diagnosis. This null association could be attrib-
uted to a survival effect. Since the study focused on individuals aged

75+, it is plausible that those exposed to prolonged and excessive
alcohol consumption in the past might have passed away before
reaching this age. Others might have experienced cognitive recov-
ery after discontinuing alcohol use. Additionally, recall bias in self-
reported alcohol consumption and historical alcohol dose could
have contributed to these findings.

While previous research has indicated that light to moderate
alcohol consumption can reduce dementia risk and excessive con-
sumption or abstention might heighten it (Rehm, Hasan, Black,
Shield, & Schwarzinger, 2019), the current results contrastingly
align with a large study in individuals with amedian age of 78 years,
which similarly found no association between prior alcohol con-
sumption and dementia (Koch et al., 2019).

In the univariate analysis, current light alcohol consumption
demonstrated a significant association with NCI. However, this
association lost significance after accounting for covariates such as
age, sex, and education. This raises the emerging concern that the
apparent protective effect of light to moderate alcohol use might be
confounded by factors such as socioeconomic status and cognitive
reserve. A U.K. study involving individuals aged 60–74 years,
excluding those with an AUDIT score equal to or greater than
8 (i.e., alcohol consumption that can cause problems), found no
cognitive benefits from moderate alcohol consumption after
adjusting for premorbid intelligence and health status (Cooper
et al., 2009).

In the present study, no interaction emerged between previous
or current alcohol consumption, the presence of theAPOE ε4 allele
and cognitive diagnoses. This interaction, although observed in
other studies (Anttila et al., 2004), is still conflicting.

Table 6. Distribution of APOE polymorphism according to previous alcohol consumption and cognitive diagnoses

Variables

Groups (cognitive diagnoses)

NCI CIND Dementia p-Value

APOE Previous alcohol consumption

ε2ε2a No (4) 1(50%) 2(100%) 1(50%) 1.000

Yes (2) 1(50%) 0(0%) 1(50%)

Total (6) 2 2 2

ε2ε3a No (27) 16(55.2%) 7(77.8%) 4(66.7%) 0.484

Yes (17) 13(44.8%) 2(22.2%) 2(33.3%)

Total (44) 29 9 6

ε2ε4a No (6) 3(50%) 2(66.7%) 1(50%) 1.000

Yes (5) 3(50%) 1(33.3%) 1(50%)

Total (11) 6 3 2

ε3ε3b No (97) 52(61.2%) 29(64.4%) 16(66.7%) 0.873

Yes (57) 33(38.8%) 16(35.6%) 8(33.3%)

Total (154) 85 45 24

ε3ε4b No (49) 21(66.7%) 17(70.8%) 11(61.1%) 0.817

Yes (24) 10(32.3%) 7(29.2%) 7(38.9%)

Total (73) 31 24 18

ε4ε4a No (6) 1(100%) 2(100%) 3(75%) 1.000

Yes (1) 0(0%) 0(0%) 1(25%)

Total (7) 1 2 4

Abbreviations: NCI, no cognitive impairment; CIND, cognitive impairment no dementia; APOE, apolipoprotein E.
aFisher’s exact test; frequency (%).
bChi-square test.
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Cachaça consumption increased the chance of the individual
being in the dementia group in comparison to CIND and NCI
groups by 2.52 times. Cachaça is a typical drink in the Brazilian
territory, especially in smaller towns in the interior of the country,
which correspond tomore than 80% of the municipalities in Brazil.
No data were found regarding the association between this type of
alcoholic beverage and cognition in the scientific literature. It is
possible that the association between cachaça and dementia stems
from its higher alcohol content (around 40%). Given its affordabil-
ity and widespread accessibility, it is disproportionately consumed
by alcohol abusers in Brazil. Furthermore, other high-alcohol-
content drinks possibly lacked representation in this population
studied, which could explain the absence of associations with
dementia.

The study sample displayed a lower prevalence of previous
alcohol consumption (34.6%) in comparison to the global

prevalence among adults (43%) (World Health Organization,
2020). The prevalence of current alcohol consumption within this
study was 12.3% (74 individuals), which suggests a lower consump-
tion with advanced age. However, comprehensive epidemiological
data regarding the oldest population segment are limited. The
SABE Study in São Paulo, Brazil showed a weighted alcohol con-
sumption prevalence of 31.9% among those aged 60+ years, and
25.3% for the 75–79 years’ age group (Pinho, 2012). A recent study
encompassing 3,021 community-dwelling individuals in the
United States identified a 58% prevalence among those aged 72+
years (Koch et al., 2019). This suggests that the prevalence of
alcohol consumption is highly variable in different countries and
regions.

The current study boasts several strengths. This study shed light
on the relationship between alcohol consumption and cognition in
a relatively large sample of older adults from a middle-income

Table 7. Association between previous and current alcohol consumption, cognitive profile, and APOE ε4 allele

Variables

Groups (cognitive diagnoses)

NCI CIND Dementia p-Value

APOE Previous alcohol consumption (295) (154) (85) (56)

No ε4 allelea (204) No (128) 69(59.5%) 38(67.9%) 21(65.6%) 0.531

Yes (76) 47(40.5%) 18(32.1%) 11(34.4%)

With ε4 allelea (91) No (61) 25(65.8%) 21(72.4%) 15(62.5%) 0.730

Yes (30) 13(34.2%) 8(27.6%) 9(37.5%)

APOE Categories – previous consumption (284) (146) (84) (54)

No ε4 alleleb (196) Abstainers (128) 69(62.2%) 38(69.1%) 21(70%) 0.874

Light (37) 22(19.8%) 10(18.2%) 5(16.7%)

Moderate (14) 8(7.2%) 3(5.5%) 3(10%)

Heavy (17) 12(10.8%) 4(7.3%) 1(3.3%)

With ε4 alleleb (88) Abstainers (61) 25(71.4%) 21(72.4%) 15(62.5%) 0.885

Light (17) 7(20%) 5(17.2%) 5(20.8%)

Moderate (4) 1(2.9%) 2(6.9%) 1(4.2%)

Heavy (6) 2(5.7%) 1(3.4%) 3(12.5%)

APOE Current alcohol consumption (295) (154) (85) (56)

No ε4 allelea (204) No (174) 99(85.3%) 46(82.1%) 29(90.6%) 0.557

Yes (30) 17(14.7%) 10(17.9%) 3(9.4%)

With ε4 alleleb (91) No (79) 30(78.9%) 26(89.7%) 23(95.8%) 0.197

Yes (12) 8(21.1%) 3(10.3%) 1(4.2%)

APOE Categories – current alcohol consumption (294) (153) (85) (56)

No ε4 alleleb (203) Abstainers (174) 99(81.6%) 46(82.1%) 22(90.6%) 0.659

Light (22) 12(10.4%) 8(14.3%) 2(6.3%)

Moderate (6) 4(3.5%) 1(1.8%) 1(3.1%)

Heavy (1) 0(0%) 1(1.8%) 0(0%)

With ε4 alleleb (91) Abstainers (79) 30(78.9%) 26(89.7%) 23(95.8%) 0.113

Light (11) 8(21.1%) 2(6.9%) 1(4.2%)

Moderate (1) 0(0%) 1(3.4%) 0(0%)

Heavy (0) 0(0%) 0(0%) 0(0%)

Abbreviations: NCI, no cognitive impairment; CIND, cognitive impairment no dementia; APOE, apolipoprotein E.
aChi-square test.
bFisher’s exact test; frequency (%).
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country. This is particularly relevant with important public health
implications considering the rising life expectancy of persons in
low- and middle-income countries and widespread alcohol con-
sumption. Furthermore, the study’s participants underwent a com-
plete clinical and cognitive evaluation by an experienced team of
researchers, supplemented by ancillary tests for cognitive diagno-
sis. Finally, the study sampled the 75+ age group, a rapidly growing
segment in low- andmiddle-income countries, yet one with limited
population-based data.

In addition to study strengths, certain limitations warrant con-
sideration. The use of self-reportingmeasurements is susceptible to
recall bias, and participants might intentionally or unintentionally
under-report the amount of alcohol typically ingested. The effects
of chronic alcohol use depend on the amount, frequency, and type
of drink, as well as the presence of comorbidities, which was not
accounted for due to the study’s observational nature. Further-
more, multiple tests and comparisons without correctionmay have
increased risk of Type I error. Finally, the cross-sectional design
precludes establishing a causal relationship between alcohol con-
sumption and health outcomes.

In summary, this study underscores that the absence of current
alcohol consumption in older adults aged 75+ years is linked to
dementia diagnosis. However, no association emerged between
past alcohol consumption and cognitive diagnoses, or between
different categories of alcohol consumption – current or previous
– and cognitive diagnoses. Notably, previous consumption of
cachaça was significantly associated with dementia. Interestingly,
those who currently consumed alcoholic beverages exhibited supe-
rior functionality.

Supplementary material. The supplementary material for this article can be
found at http://doi.org/10.1017/S0714980824000126.
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