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Abstract
Brain damage related to alcohol consumption is associated with 

impairments in cognitive functions, among which memory and 

verbal learning stand out. The main objective is to evaluate memory 

and verbal learning in a sample of 111 patients with alcohol use 

disorder (AUD) versus 78 with major depressive disorder (MDD) 

and 100 healthy controls. The evaluation included sociodemographic 

and clinical variables, the Hamilton Depression Scale (HDRS) and 

the California Verbal Learning Test (CVLT). One-way ANOVA was 

used for comparisons between the 3 groups and two-way ANCOVAS 

including different covariates. The one-way ANOVA shows that 

patients with AUD and MDD had scores similar to each other and 

lower than those of the control group (p <0.001), with the exception 

of the Cued CVLT (worse scores in MDD vs AUD, p <0.001). After 

including age, sex and years of completed studies as covariates, the 

differences between the AUD and MDD groups persisted compared to 

the control group (p ≤ 0.003) in all indices except for the Immediate 

Free CVLT and the Cued CVLT (worse performance in MDD vs AUD, 

p = 0.022 and p = 0.035, respectively). In the second ANCOVA, after 

controlling for depression severity, differences were only detected 

between AUD patients and healthy controls (p ≤ 0.007). Patients with 

AUD present a significant impairment in learning and verbal memory 

when compared with patients with MDD and with healthy people.

Key words: Alcohol use disorder; California Verbal Learning Test; 

major depressive disorder; verbal learning; verbal memory.

Resumen
El daño cerebral relacionado con el consumo de alcohol se asocia 

a alteraciones de las funciones cognitivas, entre las que destacan 

memoria y aprendizaje verbal. El objetivo principal es evaluar 

memoria y aprendizaje verbal en una muestra de 111 pacientes con 

trastorno por consumo de alcohol (TCA) versus 78 con trastorno de 

depresión mayor (TDM) y 100 controles sanos. La evaluación incluyó 

variables sociodemográficas y clínicas, la Escala de Hamilton para 

la Depresión (HDRS) y el Test de Aprendizaje Verbal de California 

(CVLT). Se utilizó ANOVA de un factor para comparaciones entre 

los 3 grupos y ANCOVAS bidireccionales incluyendo diferentes 

covariables. El ANOVA de un factor muestra que los pacientes con 

TCA y TDM obtienen puntuaciones similares entre sí e inferiores a 

las del grupo control (p < 0,001), con excepción del CVLT Guiado 

(peores puntuaciones en TDM vs TCA, p < 0,001). Tras incluir como 

covariables la edad, sexo y los años de estudios completados, persisten 

las diferencias entre los grupos de TCA y TDM frente al grupo control 

(p ≤ 0,003) en todos los índices con excepción del CVLT Libre 

Inmediato y del CVLT Guiado (peor rendimiento en TDM vs TCA, 

p = 0,022 y p = 0,035, respectivamente). En el segundo ANCOVA, 

tras controlar por gravedad de la depresión, únicamente se detectan 

diferencias entre los pacientes con TCA y los controles sanos (p ≤ 

0,007). Los pacientes con TCA presentan una importante alteración 

en aprendizaje y memoria verbal al compararlos con pacientes con 

TDM y con personas sanas.

Palabras clave: Aprendizaje verbal; California Verbal Learning 

Test; memoria verbal; trastorno de depresión mayor; trastorno por 

consumo de alcohol.
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Most studies in patients with mental disorders 
in general and with substance use disorder 
in particular focus on psychopathological 
aspects. However, little attention has been 

paid to the cognitive deficits linked to such disorders, 
despite their importance and the impact they have on 
patients’ quality of life and their social and professional 
integration (Millan et al., 2012).

There is ample evidence that prolonged and excessive 
alcohol use can cause structural and functional brain 
damage (Crowe, Cammisuli & Stranks, 2019; Le Berre, 
Fama & Sullivan, 2017; Stavro, Pelletier & Potvin, 2013; 
Toledo-Nunes, Kipp, Reitz & Savage, 2019) with potential 
effects ranging from subtle impairments to more serious 
and lasting cognitive disorders such as dementia (Brust, 
2010; Hayes, Demirkol, Ridley, Withall & Draper, 2016; 
Svanberg & Evans, 2013; Toledo-Nunes et al., 2019). 
Such brain dysfunction linked to alcohol is caused by 
two toxic mechanisms acting in combination (Moretti, 
Caruso, Dal Ben, Gazzin & Tiribelli, 2017). On the one 
hand, the direct neurotoxic effect of ethanol (Stavro 
et al., 2013; Wollenweber et al., 2014) and, on the other 
hand, that associated with thiamine deficiency that gives 
rise to Wernicke/Korsakoff Syndrome, the core symptom 
of which is serious memory disorder (Kuźma, Llewellyn, 
Langa, Wallace & Lang, 2014; Maharasingam, Macniven 
& Mason, 2013; Sachdeva, Chandra, Choudhary, Dayal & 
Anand, 2016). Moreover, the belief that moderate alcohol 
consumption has a neuroprotective effect has recently been 
called into question, with evidence of harm in moderate 
drinkers compared to abstainers (Topiwala et al., 2017).

It should be noted that brain damage related to drinking 
alcohol is a frequently underdiagnosed health problem 
(Sachveda et al., 2016; Hayes et al., 2016), one that is 
associated with impairment in the following cognitive 
functions: attention, processing speed, visuospatial tasks, 
anterograde memory, working memory and executive 
function (verbal fluency, resistance to interference, 
abstract reasoning and cognitive flexibility) (Erdozain et 
al., 2014; Spear, 2018; Stavro et al., 2013; Villa et al., 2021).

The degree of deterioration is influenced not only by the 
amount of alcohol but also by the drinking pattern (Florez, 
Espandian, Villa & Saiz, 2019; Hayes et al., 2016). It is 
noteworthy, for example, that binge drinking can produce 
more intense neuronal effects in the hippocampus, 
hypothalamus and cerebellum, which would interfere with 
learning and memory capacity (Ridley, Draper & Withall, 
2013).

Similarly, cognitive dysfunction in major depression 
disorder (MDD) affects different domains, including, among 
others, executive function, verbal memory and attention 
(Bortolato et al., 2016; Fossatti, Coyette, Ergis & Allilaire, 
2002; Marazziti, Consoli, Picchetti, Carlini & Faravelli, 2010; 
Roca, Vives, López-Navarro, García-Campayo & Gili, 2015). 

Previous studies suggest that cognitive impairment in MDD 
may be an independent symptom domain, rather than an 
epiphenomenon of mood-related symptoms (Gregory 
et al., 2020; Rock, Roiser, Riedel & Blackwell, 2014). The 
deterioration of memory and verbal learning that is found 
both in patients with unipolar and bipolar depression, is 
usually interpreted as a reflection of the inability to transfer 
information from short-term storage to long-term storage 
(Marazzitti et al., 2010).

Previous data in patients with alcohol use disorder 
(AUD) has shown impairment in the different indices of 
the California Verbal Learning Test (CVLT) (Ros-Cucurull 
et al., 2018; Van Geldorp, Bergman, Robertson, Wester & 
Kessels, 2012; Villa et al., 2021a; Villa et al., 2021b; Wester, 
Roelofs, Egger & Kessels, 2014). Although some studies 
have analyzed cognitive function in alcohol and depression 
comorbidity (Hunt, Baker, Michie, & Kavanagh, 2009; 
Hunt, Kay-Lambkin, Baker & Michie, 2015; Lee et al., 
2015), there is no research to date comparing memory 
and verbal learning impairment in patients with AUD 
compared to patients with MDD and healthy controls, 
which represents the main innovation of this study.

The main objective of the present study is to evaluate 
memory and verbal learning in a sample of AUD patients 
compared to MDD patients and healthy controls. Based 
on the literature, our working hypothesis is that patients 
with AUD disorders will present a greater degree of 
deterioration in these functions than the rest of the sample 
(MDD and healthy controls).  

Material and methods
Participants

The final sample comprised 111 patients with active 
AUD (DSM-5 criteria) (American Psychiatric Association, 
2013) at the time of recruitment, 78 patients with MDD 
(DSM-5 criteria) (American Psychiatric Association, 2013) 
and 100 healthy controls. Participants with AUD were 
recruited from three health facilities: the La Calzada 
mental health centre in Gijón, the addictive behaviours 
unit of the psychiatry department at the Ourense Hospital 
Complex, and the Institute of Neuropsychiatry and 
Addictions, Parc de Salut Mar, in Barcelona. Patients with 
an MDD diagnosis were recruited at the Mental Health 
Centre II, La Corredoria, in Oviedo.

The AUD patients met DSM-5 criteria for moderate 
or severe alcohol use disorder, quantified as active 
consumption of > 60 grams of ethanol/day in men and > 
40 grams of ethanol/day in women over the past month, 
and expressed a clear desire to control their drinking. 
Noteworthy among the inclusion criteria for patients with 
AUD was having no previous history of depressive episodes 
and scoring < 5 on the 17-item Hamilton Depression Scale 
(HDRS) (Hamilton, 1960). The main inclusion criterion 
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for the group of patients with MDD was a score of ≥ 15 points 
on the HDRS scale, while key exclusion criteria for both 
groups of patients (AUD and MDD) were comorbidity with 
another psychiatric disorder according to DSM-5 criteria, 
(except tobacco use disorder), intellectual disability or any 
serious physical illness.

The control group included people with no current 
or past history of mental disorder and no family history 
of AUD or MDD. In addition, it was required that alcohol 
consumption did not exceed 30 grams of ethanol/day 
during the previous month.

All study participants were aged over 18 years, agreed 
to participate in the study and signed the corresponding 
informed consent. The study was approved by the following 
Research Ethics Committees: Pontevedra - Vigo - Ourense 
(2016-313), Principado de Asturias (61/14, 06/17 and 
142/19) and Parc de Salut Mar (2017-7221 -I) and was 
developed in line with the ethical and legal regulations on 
the protection of personal data and studies with humans, 
complying with the Declaration of Helsinki guidelines 
(World Medical Association General Assembly, 2013).

Assessment instruments
An ad-hoc questionnaire (sociodemographic and 

clinical variables) and the Spanish version of the HDRS 
scale (Hamilton, 1960; validation in Spanish by Bobes 
et al., 2003) were used for the purposes of assessing the 
sample. Finally, the California Verbal Learning Test (CVLT) 
(Delis, Kramer, Kaplan & Ober, 1987) was used to measure 
different indices of verbal memory such as encoding, free 
and cued recall, and recognition presented orally. For 
this purpose, the examiner reads a list of 16 nouns aloud 
(List A), at one second intervals, in fixed order, during 
five learning trials, with the sum of the correct answers 
forming the CVLT Total Attempts score. Next, a list of 
interferences is presented (List B) and subjects are asked 
if they remember List A (CVLT Immediate Free Recall). 
After 20 minutes, subjects were asked to remember as 
many words as possible (CVLT Delayed Recall), after which 
the examiner gave semantic signals or clues (CVLT Cued 
Recall). Finally, a recognition test was presented in which 
the participants had to discriminate the List A words from 
the distractors (CVLT Recognition).

Data analysis
Data were analyzed using the SPSS 24.0 statistical 

package (SPSS, Armonk, NY: IBM Corp.). Data are 
presented using means (M) and standard deviations (SD) 
for numerical variables and frequencies and percentages 
for categorical variables.

The chi-square test (χ2) was used for categorical 
variables, with Fisher’s exact test used to establish 
statistically different groups, provided that the degrees 
of freedom (df) were greater than 1, and the analysis of 

variance was carried out with a one-factor ANOVA with 
post hoc Bonferroni correction to make the comparison 
of numerical variables across the 3 groups. Subsequently, 
two bidirectional analyses of covariance (ANCOVA) were 
carried out. Fixed factors in the first of the ANCOVAs were 
sample group membership and gender, and covariates were 
those variables shown in the literature as influencing the 
results of the different CVLT indices, age and completed 
years of education. In the second ANCOVA, depression 
severity according to the HDRS was added as another 
covariate. The level of statistical significance established in 
all cases was α = 0.05 (2 tails).

Results
The total sample was made up of 289 individuals, 111 

of whom had an AUD diagnosis [mean age (SD)= 49.07 
(8.41); males: n = 87 (78.4%)], 78 with MMD [mean age 
(SD) = 52.28 (10.63); males: n = 32 (41.0%)] and 100 
healthy controls [mean age (SD) = 48.66 (9.57); males: n = 
74 (74.0%)]. The main sociodemographic characteristics 
of the sample are summarized in Table 1. Key results in 
the group of patients with AUD were 15.45 (9.92) mean 
years (SD) of dependence and consumption of 9.61 (6.43) 
SDUs/day in the previous month. Meanwhile, in patients 
with MDD, mean severity (SD) of depression measured 
with the HDRS was 21.03 (4.09), in line with the clinical 
picture of major depression according to the Bech (1996) 
criteria. The corresponding analysis based independently 
on sex in each of the groups studied, found no statistically 
significant differences between men and women in the 
different sociodemographic and clinical variables included 
in the study. 

To compare the results obtained in the different CVLT 
indices across the three study groups, an exploratory 
ANOVA was first carried out. This revealed that the scores 
obtained by AUD and MDD groups were similar to each 
other and statistically lower than those of the group of 
healthy controls (p < 0.001) with the exception of the 
scores obtained in the CVLT Cued index, in which all 
groups were different from each other and the patients 
with MDD were those who obtained the lowest scores (p 
< 0.001) (see table 2). Two consecutive ANCOVAS were 
subsequently performed, with the first considering sample 
group membership and sex as fixed factors, and age 
and completed years of education as covariates, and the 
second adding severity of depression according to HDRS 
as a new covariate (Table 2). After the first ANCOVA, it 
can be observed that the differences in the scores obtained 
between the AUD and MDD groups persisted as compared 
to the control group (p ≤ 0.003) in all indices except for 
CVLT Immediate Free and CVLT Cued, in which there 
were also differences between the scores obtained by 
patients with AUD and MDD (p = 0.022 and p = 0.035, 
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respectively) (Table 2). It should be noted that women 
obtained statistically higher scores than men in all indices 
and in all groups (p ≤ 0.017) (Table 3). A statistically 
significant interaction between sex and group was not 
observed in any of the indices after controlling for age and 
completed years of education [CVLT Total Attempts: F (2, 
281) = 0.569, p = 0.567, partial η2 = 0.004; CVLT Immediate 
Free: F (2, 281) = 0.252, p = 0.777, partial η2 = 0.002; CVLT 

Delayed Free: F (2, 281) = 0.617, p = 0.540, partial η2 = 
0.004; CVLT Cued: F (2, 281) = 0.224, p = 0.800, partial η2 
= 0.002; CVLT Recognition: F (2, 281) = 0.467, p = 0.628, 
partial η2 = 0.003] (Table 3).

As mentioned above, the second of the ANCOVAS 
carried out also included the total score on the HDRS scale 
as a covariate. Figure 1 shows that for all indices, women 
obtained significantly higher scores than men, regardless of 

Table 1. Sociodemographic and clinical variables of the study groups.

Alcohol1

(n = 111)
Depression2

(n = 78)
Controls3

(n = 100) Χ2 (df) / F (df) p

Sex [n (%)]
Male 87 (78.4%) 32 (41.0%) 74 (74.0%) 32.403 (2)* < 0.001 (1 y 3 ≠ 2)***

Age [M (SD)] 49.07 (8.41) 52.28 (10.63) 48.66 (9.57) 3.749 (288)** 0.035 (2 ≠ 3)****

Marital status [n (%)]
  Single
  Married / partner
  Separated / divorced
  Widowed

28 (25.2%)
46 (41.4%)
33 (29.7%)

4 (3.6%)

2 (2.6%)
52 (66.7%)
19 (24.4%)

5 (6.4%)

27 (27.0%)
56 (56.0%)
15 (15.0%)

2 (2.0%)

28.960 (6)*

< 0.001
< 0.001 (1 y 3 ≠ 2)***
≤ 0.039 (1 ≠ 2 y 3)***

0.032 (1 ≠ 3)***
NS

Completed years of study [M (SD)] 13.30 (2.88) 13.32 (4.76) 12.76 (2.42) 0.865 (288)** 0.422

HDRS [M (SD)] 1.97 (2.02) 21.03 (4.09) 1.22 (1.76) 1505.96 (288)** < 0.001 (1 y 3 ≠ 2)****

Age of dependence onset [M (SD)] 33.62 (9.15 – – – –

Years of dependence [M (SD)] 15.45 (9.92) – – – –

SDUs/day(previous month) [M (SD)] 9.61 (6.43) – – – –

Note. *Chi-squared; **Analysis of variance; ***Statistically different groups after Fisher exact test; ****Statistically significant groups after post-hoc Bonferroni correc-
tion; df = degrees of freedom; M =mean; SD = standard deviation; HDRS = Hamilton Depression Rating Scale; SDU = standard drink unit; NS = not significant.

Table 2. Means, adjusted means, standard deviations and standard errors for the different indices of the California Verbal Learning Test in 
the different groups.

Alcohol1 
(n = 111)

Depression2

(n = 78) 
Controls3

(n = 100) F (df) p (*****)

CVLT Total Attempts  [M (SD)] 45.76 (11.61) 45.56 (12.16) 53.20 (9.80) 14.826 (2. 286)*** < 0.001 (1 y 2 ≠ 3)

CVLT Total Attempts [Madjusted (SE)]* 47.84 (1.19) 45.62 (1.21) 54.42 (1.19) 14.599 (2. 281)**** < 0.001 (1 y 2 ≠3)

CVLT Total Attempts [Madjusted (SE)]** 46.16 (1.64) 50.56 (3.52) 52.44 (1.78) 7.149 (2. 280)**** 0.001 (1 ≠ 3)

CVLT Immediate Free [M (SD)] 9.77 (3.32) 9.08 (3.41) 12.31 (2.82) 26.838 (2. 286)*** < 0.001 (1 y 2 ≠ 3)

CVLT Immediate Free [Madjusted (SE)]* 10.40 (0.34) 9.09 (0.34) 12.70 (0.34) 28.451 (2.281)**** < 0.001 (1 y 2 ≠ 3)
0.022 (1 ≠ 2)

CVLT Immediate Free [Madjusted (SE)]** 10.19 (0.47) 9.70 (1.01) 12.45 (0.51) 11.155 (2. 280)**** < 0.001 (1 ≠ 3)

CVLT Delayed Free [M (SD)] 10.32 (3.35) 9.56 (3.37) 12.98 (2.90) 29.394 (2. 286)*** < 0.001 (1 y 2 ≠ 3)

CVLT Delayed Free [Madjusted (SE)]* 10.79 (0.35) 9.67 (0.36) 13.25 (0.35) 26.575 (2. 281)**** < 0.001 (1 y 2 ≠ 3)

CVLT Delayed Free [Madjusted (SE)]** 10.39 (0.49) 10.87 (1.05) 12.78 (0.53) 11.341 (2. 280)**** < 0.001 (1 ≠ 3)

CVLT Cued [M (SD)] 11.42 (2.83) 10.56 (2.99) 13.64 (2.70) 29.171 (2. 286)*** < 0.001  (1 ≠ 2 ≠ 3)

CVLT Cued [M (SE)]* 11.75 (0.32) 10.64 (0.32) 13.87 (0.32) 26.911 (2. 281)**** < 0.001 (1 y 2 ≠ 3)
0.035 (1 ≠ 2)

CVLT Cued [M (SE)]** 11.62 (0.44) 10.99 (0..94) 13.71 (0.47) 11.088 (2. 280)**** < 0.001 (1 ≠ 3)

CVLT Recognition [M (SD)] 14.20 (2.12) 13.94 (2.37) 15.34 (1.08) 14.502 (2. 286)*** < 0.001 (1 y 2 ≠ 3)

CVLT Recognition [M (SE)]* 14.37 (0.22) 13.89 (0.22) 15.40 (0.22) 12.351 (2. 281)**** 0.003 (1 ≠ 3)
< 0.001 (2 ≠ 3)

CVLT Recognition [M (SE)]** 13.94 (0.30) 15.16 (0.64) 14.89 (0.32) 5.495 (2. 280)**** 0.007 (1 ≠ 3)

Note. *Covariates: age and completed years of education; **Covariates: age, completed years of education and score on Hamilton Depression Rating Scale (HDRS); 
***Analysis of variance; ****Analysis of covariance; *****Statistically significant groups after post-hoc Bonferroni correction; CVLT = California Verbal Learning Test; M 
= mean; SD = standard deviation; df = degrees of freedom; SE = standard error.
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the group to which they belong (CVLT Total Attempts: p < 
0.001; CVLT Immediate Free: p < 0.001; CVLT Delayed Free: 
p = 0.001; CVLT Cued: p = 0.006; CVLT Recognition: p = 
0.027) (Table 3). Table 2 shows how after controlling for the 
depression severity, statistically significant differences were 
only detected between the group of patients with AUD and 
healthy controls (p ≤ 0.007). Finally, it should be noted that 
there was no statistically significant interaction between sex 
and group for any of the indices after the corresponding 
controls for age, completed years of education and HDRS 
score [CVLT Total Attempts: F (2, 280) = 0.702, p = 0.497, 
partial η2 = 0.005; CVLT Immediate Free: F (2, 280) = 0.286, 
p = 0.751, partial η2 = 0.002; CVLT Delayed Free: F (2, 280) = 
0.748, p = 0.474, partial η2 = 0.005; CVLT Cued: F (2, 280) = 
0.249, p = 0.780, partial η2 = 0.002; CVLT Recognition: F (2, 
280) = 0.384, p = 0.682, partial η2 = 0.003] (Table 3).

Discussion
The main objective of this study was to compare the 

verbal memory performance of patients with AUD and 
MDD and healthy controls using the CVLT. As might be 
expected, patients with AUD or MDD performed worse 
than healthy controls in all indices assessed in this test.

Initial exploratory analysis shows that the impairment in 
learning, immediate recall and delayed recall was similar 
in patients with AUD and MDD, with significantly lower 
scores in both cases than those detected in healthy people. 
These data coincide with those reported in previous studies 

comparing patients with AUD versus healthy controls (Ros-
Cucurull et al., 2018; Stavro et al., 2013; Van Geldorp et 
al., 2012; Villa et al., 2021a; Villa et al., 2021b; Wester et 
al., 2014) and MDD patients versus healthy controls (Lee, 
Hermens, Porter & Redoblado-Hodge, 2012; Marazziti et 
al., 2010; Mesholam-Gately et al., 2012; Roca et al., 2015). 
Furthermore, patients with MDD obtained worse scores in 
the cued free recall index, that is, in the index in which 
categorical clues are provided to facilitate recall. Various 
authors argue that the results obtained in the CVLT may 
be mediated by executive functioning (Mesholam-Gately et 
al., 2012; Moreira, Santos, Sousa & Costa, 2015). It could be 
hypothesized that recall guided by categorical clues would 
require frontal intervention for the semantic association 
that favours recall and this could be behind the poorer 
performance in MDD patients, since notable impairment of 
executive function has been described in depression (Nuño, 
Gómez-Benito, Carmona & Pino, 2021; Rock et al., 2014). 
However, it should be noted that other authors have not 
found significant differences in delayed cued recall between 
patients with MDD and healthy controls (Fossatti, Deweer, 
Raoux & Allilaire, 1995).

After controlling for confounding factors in the 
subsequent ANCOVA analysis, it can be observed that the 
performances in recent memory and recognition continue 
to be similar and significantly lower in patients with AUD 
and MDD compared to healthy controls, with the exception 
of worse performance in immediate free recall and in cued 
recall in patients with MDD (versus AUD and controls). 

Table 3. Means, adjusted means, standard deviations and standard errors for the different indices of the California Verbal Learning Test in 
the different groups by sex.

Men Women Effect (p)

Alcohol1 
(n = 87)

Depression2

(n = 32) 
Controls3

(n = 74)
Alcohol1

(n = 24)
Depression2

(n = 46)
Controls3

(n = 26) Sex Grupo*sexo 
Iteraction

CVLT Total Attempts [M (SD)] 43.99 (10.95) 41.41 (8.41) 51.96 (9.94) 52.17 (11.90) 48.46 (13.55) 56.73 (8.54) - -

CVLT Total Attempts [Madjusted (SE)]* 43.66 (1.11) 43.07 (1.86) 51.71 (1.21) 52.03 (2.12) 48.18 (1.53) 57.12 (2.04) < 0.001 0.567

CVLT Total Attempts [Madjusted (SE)]** 41.96 (1.59) 48.23 (3.92) 49.80 (1.76) 50.36 (2.39) 52.89 (3.51) 55.09 (2.45) < 0.001 0.497

CVLT Immediate Free [M (SD)] 9.24 (3.25) 7.72 (3.29) 11.85 (2.93) 11.71 (2.85) 10.02 (3.21) 13.62 (2.02) - -

CVLT Immediate Free [Madjusted (SE)]* 9.18 (0.32) 8.17 (0.53) 11.76 (0.34) 11.63 (0.60) 10.02 (0.44) 13.63 (0.58) < 0.001 0.777

CVLT Immediate Free [Madjusted (SE)]** 8.97 (0.45) 8.81 (1.12) 11.52 (0.50) 11.42 (0.68) 10.60 (1.00) 13.38 (0.70) < 0.001 0.751

CVLT Delayed Free [M (SD)] 9.90 (3.27) 8.84 (3.23) 12.64 (2.98) 11.83 (3.25) 10.07 (3.40) 13.96 (2.44) - -

CVLT Delayed Free [Madjusted (SE)]* 9.84 (0.33) 9.27 (0.55) 12.54 (0.36) 11.75 (0.63) 10.07 (0.46) 13.97 (0.60) 0.001 0.540

CVLT Delayed Free [Madjusted (SE)]** 9.43 (0.47) 10.52 (1.17) 12.08 (0.52) 11.35 (0.71) 11.21 (1.04) 13.47 (0.73) 0.001 0.474

CVLT Cued [M (SD)] 11.14 (2.83) 9.94 (2.85) 13.39 (2.83) 12.46 (2.62) 11.00 (3.03) 14.35 (2.15) - -

CVLT Cued [M (SE)]* 11.09 (0.30) 10.24 (0.50) 13.34 (0.32) 12.42 (0.56) 10.97 (0.41) 14.39 (0.54) 0.005 0.800

CVLT Cued [M (SE)]** 10.95 (0.42) 10.64 (1.05) 13.19 (0.47) 12.29 (0.64) 11.33 (0.94) 14.23 (0.65) 0.006 0.780

CVLT Recognition [M (SD)] 14.06 (2.16) 13.38 (2.87) 15.27 (1.16) 14.71 (1.92) 14.33 (1.87) 15.54 (0.76) - -

CVLT Recognition [M (SE)]* 14.05 (0.20) 13.45 (0.34) 15.25 (0.22) 14.69 (0.39) 14.33 (0.28) 15.54 (0.37) 0.017 0.628

CVLT Recognition [M (SE)]** 13.61 (0.29) 14.78 (0.72) 14.76 (0.32) 14.27 (0.44) 15.54 (0.64) 15.02 (0.45) 0.027 0.682

Note. *Covariates: age and completed years of education; **Covariates: age, completed years of education and score on Hamilton Depression Rating Scale (HDRS); 
CVLT = California Verbal Learning Test; M = mean; SD = standard deviation; SE = standard error.
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Previous data have shown that depressed patients have 
difficulties with immediate free verbal memory tasks (Fossatti 
et al., 1995), and there is broad agreement that they may be 
secondary to other dysfunctions, such as attention deficit, 
cognitive interference from pessimistic ruminative thoughts, 
the lack of motivation, as well as the difficulty of maintaining 
sustained effort (Marazzitti et al., 2010; Millan et al., 2012 ).

This first analysis shows that MDD patients had 
persistently greater difficulty in cued recall, with the 
implication that recall facilitated by clues is not influenced 
by the confounding factors taken into account (age, sex 
and/or educational level).

Furthermore, it is interesting to note that, in all 
groups (AUD, MDD and healthy controls) and in all test 

Figure 1. Adjusted means for the different indices of the California Verbal Learning Test by sex and group membership.

Note. Covariates: age, years of studies completed and score on 
the Hamilton Depression Scale. For all indices, women obtained 
significantly higher scores (p ≤ 0.027), regardless of group 
membership.
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indices, women performed better than men. A statistically 
significant interaction between sex and group was not 
observed in any of the indices after the corresponding 
control for age and completed years of education. Previous 
studies have highlighted that women outperform men in 
learning and verbal recall in all age ranges using the CVLT, 
which is consistent with the hypothesis linking oestrogen 
level and verbal memory performance (Kramer et al., 
2019; Lundervold, Wollschläger & Wehling, 2014).

After controlling for the severity of depression, 
statistically significant differences were only detected 
between the group of AUD patients and healthy controls. 
In our sample, therefore, depression severity stands out as 
a determining factor in the impairment of verbal memory 
in patients with MDD. Our data confirm earlier findings 
that the severity of depression is associated with a deficit 
in verbal learning and memory in depressed patients (Lee 
et al., 2015; Marazziti et al., 2010; McDermott & Ebmeier, 
2009). Moreover, the initial working hypothesis was 
confirmed since AUD patients presented a greater degree 
of deterioration in all CVLT test indices when compared to 
MDD patients and healthy controls. Previous studies have 
shown that AUD patients seeking treatment present clear 
cognitive impairment which includes executive dysfunction 
and memory deficits (Oscar-Berman et al., 2014; Stavro et 
al., 2013; Sullivan, Rosenbloom, Lim & Pfefferbaum, 2000). 
Alcohol abuse damages brain tissue causing a marked 
generalized brain atrophy, as well as specific damage in the 
areas responsible for learning and memory (Ridley et al., 
2013; Stavro et al., 2013; Zahr & Pfefferbaum, 2017). In 
patients with AUD there are deficits in the coding and verbal 
retrieval processes (Bernardin, Maheut-Bosser & Paille, 
2014; Noël et al, 2001; Pitel et al., 2007) and the learning 
of verbal and non-verbal information may be affected 
(Kopera et al., 2012). Our results confirm what has been 
previously described regarding the impairment of verbal 
memory in AUD (Ros-Cucurull et al., 2018; Van Geldorp et 
al., 2012; Villa et al., 2021a; Villa et al., 2021b; Wester et al., 
2014). However, it should be noted that the studies carried 
out to date compare AUD with healthy controls, without 
including another group of patients classically associated 
with significant impairment in cognition, such as patients 
with MDD. Our results are therefore more relevant both 
at clinical and therapeutic levels. Memory and executive 
functioning are cognitive domains closely linked to 
treatment outcomes and maintenance of abstinence (Bates, 
Buckman & Nguyen, 2013). Dysfunction in learning and 
memory could interfere with the adequate assimilation of 
psychotherapeutic interventions, potentially reducing their 
effectiveness, and making it difficult to achieve the goal 
of quitting alcohol (Bates et al., 2013; Florez et al., 2019; 
Sachdeva et al., 2016). It should be noted that, although 
some studies have reported data that could be promising 
in the improvement of such cognitive dysfunction, using 

both psychopharmacological approaches (Bell, Pittman, 
Petrakis & Yoon, 2020; Sachdeva et al., 2016) as well as 
psychotherapeutics (Frias-Torres et al., 2018; Hayes et al., 
2016; Rupp, Kemmler, Kurz, Hinterhuber & Fleischhacker, 
2012; Sachdeva et al., 2016; Svanberg et al., 2013), the 
results of these studies are not conclusive at present.

The main limitation of this study is its cross-sectional 
design, which does not allow the prognosis of memory 
dysfunction to be assessed in the medium/long term. 
Another limitation associated with the cross-sectional 
design is the difficulty of retrospectively measuring alcohol 
use with a greater degree of accuracy. Moreover, it should 
be noted that a premorbid IQ measurement was not made, 
which may in turn have an influence on test performance. 
Finally, it should be noted that the interference in 
cognition of the pharmacological treatments used was 
not analyzed. However, the various strengths of the study 
can also be highlighted. Chief among them is that this 
is the first study of its kind to assess verbal learning and 
memory in a sample of AUD patients compared to MDD 
patients and healthy controls. Similarly, the selection of 
the sample was very strict, excluding patients with other 
psychiatric comorbidities, in order to allow the specific 
factors associated with verbal memory in patients with AUD 
and MDD to be established.

Finally, it should be pointed out that AUD patients in 
our sample presented significant impairment in verbal 
learning and memory when compared with patients with 
MDD and with healthy individuals. These results raise the 
need for future studies to analyze the extent to which this 
verbal mnesic disorder can negatively influence the results 
of an alcoholic cessation program. Thus, it may be relevant 
to adapt the therapeutic interventions to the cognitive 
level of each patient to favour their effectiveness.
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