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Abstract: Background: Currently, the global demographic landscape is undergoing a transformative
shift towards an increasingly aging population. This leads to an increase in chronic pathologies,
including depression and cognitive impairment. This study aimed to evaluate the association be-
tween depressive mood, whether in treatment or not, and cognitive capacities, assessed using the
Repeatable Battery for the Assessment of Neuropsychological Status (RBANS). Methods: This study
included 259 subjects, aged 65 years or older, evaluated at the Geriatric Outpatient Service of the
University Hospital of Monserrato, Cagliari, between July 2018 and May 2022, who experienced
subjective depressive mood and/or cognitive deficits. Results: Only 25.1% of the sample showed
no cognitive impairment on the RBANS. Education was a significant regressor of the RBANS Total
Scale scores (p < 0.0001) and was negatively associated with mood deflection (r = −0.15, p = 0.0161).
Subjects with depressive mood had more impaired attention and visuospatial/constructional abili-
ties compared to untreated euthymic patients. Post-hoc analysis, conducted with the Conover test,
showed that untreated euthymic patients (GDS-15 ≤ 5, group 2) had a higher score on the RBANS
total scale than patients with mood deflection (GDS-15 > 5, group 1), and treated euthymic patients
(GDS-15 ≤ 5, group 3). Finally, different logistic regression analyses revealed a significant negative
coefficient for GDS as a regressor of the RBANS total scale (coefficient: −0.04, p = 0.0089), visuospa-
tial/constructional abilities (coefficient: −0.03, p = 0.0009), language (coefficient: −0.05, p = 0.0140),
and attention (coefficient: −0.05, p < 0.0001). Conclusions: Our analysis demonstrated that “naturally”
euthymic people show better cognitive performances than people with depressive mood and subjects
with acceptable mood due to antidepressants. Furthermore, the gender-based difference observed in
the language domain suggests the potential utility of incorporating an alternative category for male
patients in the Semantic Fluency test.

Keywords: elderly; depressive mood; cognitive impairment; Repeatable Battery for the Assessment
of Neuropsychological Status (RBANS); 15-item Geriatric Depression Scale (GDS-15)

1. Background

Currently, the global demographic landscape is undergoing a transformative shift
towards an increasingly aging population. It is estimated that in Europe, between 2015 and
2050, the population over 60 years of age will double, going from 12% to 22% [1], while the
elderly over 80 will quadruple [2]. This demographic phenomenon is to be correlated to the
confluence of economic and social changes, such as advancements in healthcare, improved
living conditions, and declining birth rates [3]. Significant consequences are associated
with the increasingly older population: advanced age has a higher likelihood of multiple
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health conditions co-occurring, with a rise in chronic conditions, which is associated with
increased resources demanded.

Among these, depression and cognitive impairment have a high prevalence in the
aged population. According to the literature [4], the prevalence of depression in older
adults is significant, at approximately 35.1%. Also, in Europe depression in the geriatric
population is one of the most common mental disorders [5,6] with the highest prevalence
rates in France, Italy, and Spain [7]. However, late-life depression is still under-diagnosed,
due to the exclusion of the elderly (over 85 years of age) from epidemiological studies [8],
atypical symptoms, characterized by somatization, anxiety, suicidal ideation, apathy and
emotional coercion [9,10] and social stigma, especially in the male population, who tend to
be less inclined to ask for help [11,12].

Neurocognitive disorders are among the most common causes of morbidity and mor-
tality in the elderly population, with a worldwide prevalence of dementia in 2010 amount-
ing to 35.5 million, destined to double every 20 years [13,14]. According to the Diagnostic
and Statistical Manual of Mental Disorders (DSM-5), we distinguish three clinical entities of
neurocognitive disorder: delirium, major neurocognitive disorder, and mild neurocognitive
disorder [15–17]. The last one, representing a “symptomatic pre-dementia stage”, is marked
by objective impairment in cognition that is not severe enough to interfere with daily activ-
ities [18]. Neurocognitive disorders present a complex relationship with depression, such
that the former can represent a risk factor for the latter and/or vice versa [19–21]. This
association is stronger in older patients, where depression tends to have a later onset [22,23],
and is characterized by long-lasting episodes [24]. Cognitive impairment is also a risk
factor for the onset of depression; indeed, according to a recent review, depression among
patients with mild cognitive impairment is higher than that among normal adults [25].

The impairment of cognitive function in patients suffering from depression is corre-
lated not only with the dysfunction of the limbic-cortical network [26,27] and peripheral
inflammation [28], but also with a reduction in the volume of some brain structures, such
as the hippocampus, involved in the storage of memory information [9,29]. Antidepressant
therapy, in addition to restoring the reduced levels of serotonin and/or noradrenaline
(monoaminergic hypothesis) [30], can improve neuronal function through partial recovery
of neuronal hypotrophy (neurotrophic hypothesis) [30], with consensual modulation not
only of the affective but also of the cognitive sphere. However, the results in the literature
are conflicting: the effect of antidepressant therapy on the cognitive function of patients
with depression is controversial, as some studies suggest a greater risk of cognitive de-
cline [31] and other improvements in cognitive functioning [32,33], although many studies
are limited by a small number of patients or the use of non-sensitive cognitive assessment.

Nowadays, the neuropsychology of late-onset depression remains poorly understood.
Although numerous studies describe cognitive functioning in these patients, few of them
offer a comprehensive assessment of cognitive domains [33,34]. Following this line of
research, this study aims to evaluate the association between depressive mood, whether in
treatment or not, and neuropsychological performances.

2. Materials and Methods
2.1. Participants and Procedure Sections

This cross-sectional study was conducted on a convenience sample of 259 participants,
aged 65 years or older, including 150 (57.9%) women.

We recruited patients who came to the Geriatric Outpatient Service of the University
Hospital of Monserrato, Cagliari, from July 2018 to May 2022 for a suggestive medical
history of depressive mood and/or cognitive deficits, reported by the patients themselves
and/or their caregivers.

The enrolled patients were subjected by trained geriatricians to mood assessment with
the Geriatric Depression Scale (GDS-15) and cognitive assessment with the Repeatable
Battery for the Assessment of Neuropsychological Status (RBANS).
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Inclusion criteria: age ≥ 65 years; being subjected to GDS-15 and RBANS.
Exclusion criteria: age < 65 years; informed consent not provided.

To detect any gender differences, we created two groups post-hoc (male and female
groups). Some of the participants (69 subjects) were under antidepressant treatment, and,
in order to see the association between mood and cognitive performance, we divided the
sample into three groups post-hoc: untreated patients with depressive mood (group 1),
untreated euthymic patients (group 2) and treated euthymic patients (group 3).

2.2. Assessment

The enrolled participants underwent the following evaluations:

■ Repeatable Battery for the Assessment of Neuropsychological Status (RBANS), a
neuropsychological battery that evaluates five cognitive domains (immediate memory,
visuospatial/constructional abilities, language, attention, and delayed memory), each
with an index score (RBANS-IS), the sum of which is converted into the total scale
index (RBANS-TIS). A RBANS-TIS between 85 and 70 indicates a probable cognitive
deficit, while a score < 70 indicates cognitive impairment [35,36].

■ Geriatric Depression Scale (GDS-15), a mood screening tool composed of 15 ques-
tions, the answers to which are yes or no. The total score ranges from 0 (not depres-
sive mood) to 15 (depressive mood). A score above 5 is indicative of a depressive
mood [37–39].

2.3. Statistical Analysis

Variables were expressed as frequencies and percentages, or medians and interquartile
ranges, in consideration of their asymmetrical distribution. Continuous variables were
compared using the Mann–Whitney test. Categorical variables were compared using
the chi-squared test (χ²). The Kruskal–Wallis test was used to compare patients with
mood deflection (group 1), untreated euthymic patients (group 2), and treated euthymic
patients (group 3). The Conover test was performed for post-hoc analysis. Multivariable
analysis was performed with multiple regressions and logistic regression—stepwise method
(variables whose coefficients presented p-values > 0.1 have been excluded from the model).
The results were reported as p-values with reference to 95% confidence intervals (C.I.).
MedCalc software (Version 19.5, Ostend, Belgium) was used for statistical analysis.

3. Results

The study included 259 subjects, aged 65 years or older (median age: 75 years, range:
70–78 years), of whom 150 (57.9%) were women. The participants’ characteristics are
presented in Table 1. Genre differences are illustrated in Table 2.

In accordance with the GDS-15, 161 patients (62.20%) received a score equal to or less
than 5 indicating normal mood, while the remaining 98 (37.80%) obtained a score above 5,
indicating mood deflection.

Of the enrolled patients, 69 subjects (26.6%) were receiving antidepressant therapy.
To verify the association between the GDS-15 variable and antidepressant treatment, we
performed a Chi-squared test, as shown in Figure 1. We observed that 34 (49.28%) patients
under antidepressant treatment had normal scores on the GDS-15 (≤5), so they showed
benefits in terms of fewer depressive symptoms (χ2: 6.615, p = 0.0101). The majority of pa-
tients receiving antidepressant therapy were taking selective serotonin reuptake inhibitors
(SSRIs) (71%), followed by selective serotonin and norepinephrine reuptake inhibitors
(SNRIs) (11.6%), tricyclic antidepressants (ADTs) (7.3%), specific noradrenergic and sero-
toninergic antidepressants (NaSSA) (4.3%), serotonin antagonist and reuptake inhibitors
(SARI) (1.45%), serotonin modulators and stimulators (SMS) (1.45%), and combinations of
antidepressants (2.9%).
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Table 1. Characteristics of enrolled patients.

Patients
(N = 259)

Median (IQR) Min–Max

Age (Years) 75
(70–78) 65–87

Education level (Years) 5.5
(5–13) 0–23

GDS-15 4
(2–7) 0–15

RBANS TIS 75
(68–84.5) 46–131

Immediate memory RBANS-IS 71
(54–90) 40–128

Delayed Memory RBANS-IS 87
(80.5–93.5) 43–146

Language RBANS-IS 80
(73.5–82) 40–110

Attention RBANS-IS 74
(62–89) 40–137

Visuospatial/
Constructional RBANS-IS

95
(83–109) 40–140

IQR, interquartile range; GDS-15, Geriatric Depression Scale-15 items; RBANS, Repeatable Battery for the Assess-
ment of Neuropsychological Status; TIS: total score; IS: index.

Table 2. Characteristics of enrolled patients and gender differences.

Gender M
(N. 109-42.1%)

Gender F
(N. 150-57.9%)

Median (IQR) Median (IQR) Mann–Whitney Test
p

Age (Years) 75
(70–79)

74
(71–78) 0.3667

Education level (Years) 8
(5–13)

5
(5–13) 0.0232

GDS-15 4
(2–6)

5
(3–8) 0.0385

RBANS TIS 75
(68–86)

75
(68–81) 0.3797

Immediate memory RBANS-IS 73
(55–87)

71
(52–91) 0.9143

Delayed Memory RBANS-IS 85
(82–92)

87
(80–95) 0.6896

Language RBANS-IS 80
(72–82)

80
(74–82) 0.0310

Attention RBANS-IS 77
(65–89)

74
(58–88) 0.2244

Visuospatial/
Constructional RBANS-IS

100
(85–114)

94
(82–103) 0.0177

IQR, interquartile range; M, male gender; F, female gender; GDS-15, Geriatric Depression Scale-15 items; RBANS,
Repeatable Battery for the Assessment of Neuropsychological Status; TIS: total score; IS: index.
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Figure 1. GDS-15 in treated and untreated patients GDS-15, Geriatric Depression Scale-15 items.

In the assessment of cognitive function using the RBANS-TIS, only a small propor-
tion of patients (25.1%) scored within the normal range (85+), while the majority (74.9%)
exhibited poor cognitive scores (<85).

In order to explore education and gender influence on cognitive abilities, we performed
a multiple regression, which revealed that education (p < 0.0001) was a significant regressor
of the RBANS-TIS, while gender’s coefficient was nonsignificant (Table 3).

Table 3. Multiple regression—stepwise method (y = RBANS-TIS).

RBANS-TIS

Variables Coefficient t p

Education level (Years) 1.60 0.56 <0.0001

Gender 0.92 9.14 0.5784
RBANS, Repeatable Battery for the Assessment of Neuropsychological Status; TIS: Total Scor

In addition, in order to consider whether education could also be associated with
depressive mood, we performed a Pearson’s correlation, which revealed that education
level was negatively associated with mood deflection (r = −0.15, p = 0.0161)

Following the aim of the study, RBANS-IS and RBANS-TIS scores were compared in
people with deflected and normal moods using the Mann–Whitney test. This comparison
is presented in Table 4, which shows that only attention and visuospatial/constructional
abilities are more impaired in subjects with depressive mood.

To explore the impact of antidepressant therapy on cognitive abilities, we divided
the population into three distinct groups: group 1 consisted of individuals experiencing
a depressive mood (GDS > 5) but not currently receiving any form of treatment; group
2 consisted of untreated individuals with a normal mood (GDS ≤ 5); group 3 consisted of
individuals with a normal mood (GDS ≤ 5) who were receiving effective antidepressant
treatment. Using the Kruskal–Wallis test, we examined the differences in the RBANS-TIS ac-
cording to mood deflection (as presented in Figure 2. Significant differences (p = 0.0066171)
were found among the three groups. Post-hoc analysis, conducted with the Conover test,
showed that the second group had a higher score on the RBANS-TIS than the first and third
groups (Figure 2).
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Table 4. Comparison between GDS-15 and the five cognitive domains of RBANS and Total Scale.

GDS-15 ≤ 5
(N. 161)

GDS-15 > 5
(N. 98) Mann–Whitney

Median
(IQR) Median (IQR)

RBANS TIS 75 (69–86) 74.5 (66–81) p = 0.0915

Immediate memory
RBANS-IS 72 (53.75–90,25) 71 (54–90) p = 0.9257

Delayed Memory
RBANS-IS 87 (81–94) 85 (80–93) p = 0.6724

Language RBANS-IS 80 (75–82) 80 (70–82) p = 0.1184

Attention RBANS-IS 77 (64.75–91) 69 (54–81) p = 0.0009

Visuospatial/
Constructional RBANS-IS 96 (86–111) 93.5 (76–106) p = 0.0415

IQR, interquartile range; RBANS, Repeatable Battery for the Assessment of Neuropsychological Status; TIS: total
score; IS: index; GDS: Geriatric Depression Scale.
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Neuropsychological Status Total Score; group 1: untreated patients with depressive mood; group 2:
untreated euthymic patients; group 3: treated euthymic patients.

Finally, different logistic regression analyses were conducted to determine if mood
(GDS-15 as an independent variable, divided according to the 5-point threshold) had an
influence on RBANS-TIS, and each RBANS-IS (dependent variables). The analyses revealed
a significant negative coefficient for GDS as a regressor of RBANS TIS (coefficient: −0.04,
p = 0.0089), visuospatial/constructional abilities (coefficient: −0.03, p = 0.0009), language
(coefficient: −0.05, p = 0.0140), and attention (coefficient: −0.05, p < 0.0001). The other
regressions gave nonsignificant coefficients and were not displayed.

4. Discussion

It is documented by several studies that cognitive impairment and depression are
associated in adult and elderly subjects [24,40]. However, in elderly patients, the associ-
ation between these two problems is still complex and incomplete [21,41–43]. Therefore,
our study aimed to evaluate the association between depressive mood and cognitive
impairment in a population of 259 subjects aged 65 years or older.
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In our study, only 25.1% of the patients showed intact cognitive function, and 62.20%
had adequate mood.

We found that age and gender had no impact on GDS-15 scores, which aligns with the
existing literature [44]. However, we observed a correlation between education level and
deflected mood (p = 0.0159). Our results indicated that individuals with higher education
levels achieved higher scores on the GDS-15, even if the correlation we found was weak,
consistent with previous research [19], and on RBANS-TIS. In light of our study, attending
school has a noteworthy influence on both mood and cognitive performance. Specifically,
education has been found to promote more efficient cognitive processing and increase
cognitive reserve [45]. Additionally, it is important to mention that education is correlated
with greater access to screening and treatment for depression [46].

Also, although no significant differences in RBANS-TIS were observed in males and
females, visuospatial/constructional skills showed better performances in men (p = 0.0012),
and language domain (p = 0.0015) in women. Indeed, according to the literature, there
is genre variability among regional cortical volumes [47,48], which may account for dif-
ferences in cognitive abilities between males and females. The larger sizes of primary
visual and visuospatial association areas in males might explain their superior perfor-
mance in visuospatial tasks. Conversely, the relative simplicity of female participants
in categorizing elements such as fruits and vegetables in the Semantic Fluency test, as
previously demonstrated in research, may be linked to increased grey matter volume in the
auditory and language-related regions of the left hemisphere, which are more developed in
females [47,48].

To investigate differences in cognitive performances between patients with or without
depressive mood, regardless of the therapy, the population was divided into three groups
(depressed patients, euthymic patients because of the treatment, and patients with normal
mood not on treatment). Patients without depressive mood and treatment revealed overall
better cognitive performances (p = 0.006617). To the best of our knowledge, this aspect
represents an original element in geriatric literature since it shows that there is no significant
difference in cognitive performance between people with depressive mood and euthymic
people taking antidepressants. Moreover, for equal GDS-15 scores, people who achieve that
score “naturally” (without the help of antidepressants) have better cognitive performances.

To investigate more precisely which cognitive domains were most influenced by
depressive mood, we found that the second was independently associated with worse
visuospatial/constructional abilities (p = 0.0009), language (p = 0.0140), and attention
(p < 0.0001).

5. Conclusions

In conclusion, our study found that the RBANS is reliable in identifying geriatric
patients with cognitive impairment.

Despite no significant difference in cognitive performance considering depressive or
not-depressive mood, we found that the difference emerged when considering depression
treatment. In particular, “naturally” euthymic people show better cognitive performances
than people with depressive mood and subjects with acceptable mood due to antidepres-
sants. Finally, males achieving worse performances in language can suggest the future
inclusion of alternative semantic categories for male patients.

However, we must acknowledge the methodological limitations of this study. As this
was a monocentric cross-sectional study, there may be limitations to the generalizability of
our findings, which calls for the need to adopt a longitudinal design in future research.
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