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Objectives: To examine the impact of apathy on cognitive performance in the

elderly following the conceptual principles proposed by Marin1 and Stuss et al2 and

to determine the role of the symptoms of apathy in different cognitive domains.

Methods: Cross‐sectional study with a cohort of healthy elderly subjects over

55 years old (n = 140). One hundred forty healthy‐elderly subjects (aged

79.24 ± 8.6 years old) were recruited from 12 day centers in Northern Spain. Partic-

ipants underwent a neuropsychological battery, which evaluated Mini Mental State

Examination (MMSE), attention, processing speed, verbal fluency, visual and verbal

memory, working memory, and executive functioning. Apathy was assessed by the

Lille Apathy Rating Scale (LARS), which is composed of four factors: intellectual curi-

osity, emotion, action initiation, and self‐awareness. Correlation and linear regression

analyses were performed.

Results: In the correlational analysis, the LARS total score correlated negatively

with global cognition, verbal fluency, and visual and verbal memory. The intellectual

curiosity factor correlated negatively with all cognitive domains except attention.

The emotion factor correlated negatively with visual memory. No correlation was

found between the action initiation and self‐awareness factors or any of the cognitive

variables. Multiple stepwise regression analysis showed that symptoms of apathy

explained cognitive performance in attention, processing speed, verbal fluency, visual

and verbal memory, working memory, executive functioning, and MMSE.

Conclusions: Apathy was significantly associated with cognitive performance, espe-

cially with the intellectual curiosity factor. Our results suggest that specific symptoms

of apathy contribute differently to individual cognitive domains.
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1 | INTRODUCTION

According to the original classification proposed by Marin,1 apathy is a

complex neurobehavioral syndrome characterized by a lack of motiva-

tion that affects behavior, cognition, and emotion that is not
- - - - - - - - - - - - - - - - - - - - - - - - - - -

e Creative Commons Attribution‐N
ed and is not used for commercial

tric Psychiatry Published by John W
attributable to an alteration of consciousness, a disturbance of intel-

lect or emotion. On the contrary, Stuss et al2 proposed the reduction

of initiative as a consequence of the lack of response to stimuli as the

main symptom of apathy. They also proposed that apathy differs in

different states: affective, emotional, behavioral, and self‐awareness.
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Key points

• This is the first study that shows that each symptom of

apathy bears a different influence on cognitive

performance in a healthy elderly sample

• General apathy and apathy symptoms were associated

with poorer cognitive performance in healthy adults

• Symptoms of intellectual curiosity showed a

predominant role in the explanation of apathy in

cognitive performance

• It is necessary to take into account which specific

apathy symptoms are present in the elderly in order to

make more accurate diagnosis and to implement

personalized and effective treatments
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In the review by Levy and Dubois3 based on the studies of Marin1 and

Stuss et al,2 the authors determined that apathy was related to an

auto‐activation deficit (corresponding to the behavior factor), disrup-

tion of cognitive processing (corresponding to the cognitive factor),

and disruption of emotional‐affective processing (corresponding to

the emotion factor) and that each of them affected different areas

of the brain. Apathy is a common syndrome and represents one of

the major problems in public health.4 In the elderly population, apathy

symptoms affect 49% of people over 77 years old.5 In agreement with

the criteria proposed by Marin and Stuss et al,1,2 a multidimensional

evaluation is necessary due to the complexity of the syndrome.

Currently, there are only three tests that assess apathy in a multi-

dimensional way: the Apathy Scale for Institutionalized Patients with

Dementia Nursing Home version (APADEM‐NH),6 the Apathy Inven-

tory (AI),7 and the Lille Apathy Rating Scale (LARS).8 The first one is

specific for institutionalized Alzheimer's disease (AD) patients, and AI

is composed of only three items, which offer a general estimation of

the emotional, behavioral, and cognitive components of apathy. Some

authors have considered the LARS as the best adapted scale for eval-

uating apathy in noninstitutionalized elderly people.4 LARS is com-

posed of four dimensions, three of which represent those proposed

by Marin1 (action initiation, emotion, and intellectual curiosity) for

the diagnosis of apathy, and the other is the dimension proposed by

Stuss et al,2 “self‐awareness,” which refers to the lack of criticism

and behavioral adjustment derived from apathy.

Previous studies have related apathy to cognitive performance in

the elderly, in particular with inefficient integration of information,

poor verbal fluency, naming, reduced performance in constructional

praxis, executive functioning, and a lower score in the Mini Mental

State Examination (MMSE; see Supporting Information Table S1 to

see review).3,9-11 In addition, apathy has been suggested to be a risk

factor for progression to AD.12-14

Apathy has been studied under other conditions, such as mild

cognitive impairment (MCI),15,16 AD and other dementias,13,17,18

Parkinson's Disease (PD),19-21 post stroke,22 HIV‐1 infection,23 and

in neuropsychiatric disorders, such as schizophrenia24 or depression.25

The frequency of apathy reported in these studies was 14% in MCI,13

60% in AD,12 and 36% in PD.26 In MCI, apathy has been associated

with total recall in memory15 and impairment in executive function-

ing.13,27 In AD, apathy has been related to lower scores in the Buschke

Selective Reminding Test, the Boston Naming Test,18 and to very low

MMSE scores.13 In PD, apathy has been associated with lower perfor-

mance in Controlled Word Association and Trail Making Test B28 and

with a higher number of errors in the Stroop test.29 However, in other

studies, no direct relationship has been found between apathy and

loss of cognitive functioning in community‐dwelling adults,30-32

AD,10,14 or PD patients.28

Additionally, evidence in different studies has suggested that apa-

thy in neurodegenerative diseases was associated with difficulties in

daily living activities,10,13 poor insight,7 worse quality of life,33 and

stress in caregivers.34 To date, seven studies have researched the rela-

tionship between apathy and cognition in healthy elderly samples with

different outcomes and methodological differences.9-11,30-32,35
However, none of them evaluated apathy in a multidimensional way.

There are advantages in considering apathy as a complex neurobehav-

ioral and multidimensional syndrome, since it will allow us to imple-

ment targeted treatments taking into account the apathy

predominant component: behavioral, emotional, or cognitive.

To our knowledge, no previous studies have described the inde-

pendent symptoms of apathy that specifically affect cognitive per-

formance in healthy elderly adults. Therefore, the aim of the

present study was, firstly, to investigate the relationship between

the level of apathy and cognitive performance in healthy elderly

people following the conceptual principles proposed by Marin1 and

Stuss et al2 by means of the LARS and, secondly, to analyze which

symptoms of apathy best explain cognitive performance with the

four LARS factors.
2 | METHODS

2.1 | Participants

One hundred and forty participants were recruited from 12 day cen-

ters in the Biscay and Alava regions in northern Spain. The inclusion

criteria were the following: (a) age over 55 years old; (b) independence

in basic activities of daily living according to the Likert‐type

semistructured interview carried out by the clinicians responsible for

the day centers. Exclusion criteria were the following: (a) history of

neurologic (neurodegenerative disease, dementia, traumatic brain

injury, or cerebrovascular disease); (b) psychiatric illness or Neuropsy-

chiatric Inventory Questionnaire36 (NPI‐Q > 4) (delusions, depression,

anxiety, or psychiatric conditions); (c) illiteracy; (d) MMSE37 ≤ 21

adjusted by age and education level, following recommendations by

Manubens et al38 and Bermejo et al39; (e) severe physical constraints.

Sixteen participants were disqualified because of exclusion criteria,

and the sample was therefore made up of 124 participants (43 males

and 81 females) ranging in age from 56 to 95 years old (M = 79.09,



TABLE 1 Sociodemographic, neuropsychological, and clinical‐test scores of the sample (n = 124)

Mean (SD)
n % 95% CI

Age 79.09 (8.93) 77.50‐80.68

Gender Male 43 (34.7)
Female 81 (65.3)

Years of education 8.41 (2.4) 7.98‐8.84

Cognitive Reserve 9.97 (3.32) 9.10‐10.55

MMSE MMSE 26.19 (2.27) 25.75‐26.56

Attention BTA 11.33 (3.87) 11.34‐12.93

Processing Speed Salthouse 11.39 (6.12) 11.33‐14.13
TMT‐A 77.15 (16.58) 70.58‐78.36

Verbal fluency CIFA Letter “p” 8.03 (4.21) 7.40‐9.34
Animals 12.56 (4.43) 11.50‐13.48
Foods 12.98 (4.63) 11.74‐13.79

Visual memory BVMT Learn 10.20 (6.50) 9.64‐12.46
Total recall 3.45 (3.05) 3.65‐4.98

Verbal memory HVLT Learn 16.03 (4.72) 15.44‐17.60
Total recall 3.14 (2.75) 2.50‐3.79

Working memory BD‐WAIS‐III 3.70 (1.01) 3.43‐4.05

Executive functioning Stroop Color‐Word 19.99 (9.76) 19.65‐24.16
Stroop Interference −0.01 (8.22) −2.07 to 1.87
TMT‐B 236.6 (78.21) 208.80‐245.89

GDS‐12D 1.12 (1.48) 0.73‐1.34

LARS Total −21.62 (1.71) −23.44 to −20.51
Intellectual curiosity −0.65 (0.38) −0.73 to −0.58
Emotion −0.53 (0.32) −0.59 to −0.47
Action initiation −0.83 (0.33) −0.89 to −0.77
Self‐awareness −0.79 (0.36) −0.86 to −0.72

Abbreviations: BD‐WAIS‐III, Backward Digits WAIS‐III; BTA, Brief Test of Attention; BVMT, Brief Visual Memory Test; CIFA, Calibrated Ideational Fluency
Assessment; Cognitive Reserve, Cognitive Reserve Questionnaire; GDS‐12D, Geriatric Depression Scale; HVLT, Hopkins Verbal Learning Test; LARS, Lille
Apathy Rating Scale; MMSE, Mini Mental State Examination; TMT‐A, Trail Making Test‐A; TMT‐B, Trail Making Test‐B.
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SD = 8.93 years). The mean of cognitive reserve was measured by The

Cognitive Reserve Questionnaire,40 9.97 (SD = 3.32 CI, 9.10‐10.55).

Participants were taking medication (42.7 % for hypertension and

21.8% for diabetes). The sociodemographic variables are given in

Table 1.
2.2 | Neuropsychological assessment

Participants underwent a comprehensive neuropsychological battery

including MMSE37 to determine global cognitive status. The Brief Test

of Attention (BTA)41 was used to measure attention. The Calibrated

Ideational Fluency Assessment (CIFA)42 was used to measure verbal

fluency. The Brief Visual Memory Test (version‐1) (BVMT)43 was used

to evaluate performance in visual memory, learning, and long‐term

recall. The Hopkins Verbal Learning Test (version‐2) (HVLT)44 was

used to measure performance in verbal memory, learning, and long‐

term recall. Processing speed was evaluated through Trail Making

Test‐A (TMT‐A)45 and the Salthouse Letter Comparison Test.46 The

Stroop Test47 (color‐word and interference) and Trail Making Test‐B

(TMT‐B)45 were used to assess executive functioning. Backward

Digits for the the Wechsler Adult Intelligence Scale—Third Edition

(WAIS‐III)48 was used to measure working memory.
2.3 | Clinical assessment

Apathy was evaluated through the Spanish version of the LARS.8,49

This scale is composed of nine subscales grouped into four factors: (a)

intellectual curiosity: reduction in everyday productivity and lack of

interests and initiative; (b) emotion: extinction of novelty seeking and

motivation and poor social life; (c) action initiation: lack of concern; (d)

self‐awareness: extinction of self‐awareness and blunting of emotional

responses. The Geriatric Depression Scale (GDS‐15) was used to mea-

sure depression.50,51 Factorial analysis performed by Mitchell et al52

and Ligthart et al11 discovered that three apathy items are included in

the GDS‐15 (Have you dropped many of your activities and interests?,

Do you prefer to stay at home, rather than going out and doing new

things?, and Do you feel full of energy?). Therefore, we excluded these

three items, and the GDS‐12D was used in the analysis for monitoring

depression without the apathetic component.11,52 The Neuropsychiat-

ric Inventory Questionnaire (NPI‐Q)36 was used to measure neuropsy-

chiatric behavior such as delusions, hallucinations, disinhibition,

agitation/aggression, or depression/dysphoria.

2.4 | Procedure

Clinical interviews were conducted in order to collect

sociodemographic, clinical, and cognitive reserve data. The
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neuropsychological battery included global cognitive status, attention,

processing speed, verbal fluency, visual and verbal learning and mem-

ory, working memory, and executive functioning. All measurements

were converted into z scores. Some measurements were adjusted so

that higher scores indicated better cognitive performance. The z

scores were pooled into composite cognitive domains. All of them

reached satisfactory internal consistency: verbal fluency (Cronbach's

α = 0.76); visual learning and memory (α = 0.95); verbal learning and

memory (α = 0.67); processing speed (α = 0.84); and executive func-

tioning (α = 0.70). Attention and working memory were identified with

a single test. Reliability analysis of the LARS and its four factors was

performed. The LARS showed satisfactory internal consistency

(α = 0.77). Three of the four factors reached satisfactory internal

consistency: intellectual curiosity (α = 0.74), emotion (α = 0.61), action

initiation (α = 0.60), and self‐awareness (α = 0.37). In order to improve

the reliability of the self‐awareness factor, items 18, 19, 20, and 30

were removed from the analysis. The internal consistency of the

self‐awareness factor was (α = 0.56).
2.5 | Statistical analysis

The statistical analyses were carried out using IBM SPSS statistics

v23.53 The Kolmogorov‐Smirnov test was used to establish the normal

distribution of the variables studied. Pearson's correlation was used to

determine the relationship between the LARS total score, four factors

(self‐awareness, action initiation, emotion, and intellectual curiosity),

cognitive domains, and clinical variables. Bivariate correlation analysis

adjusted by Bonferroni's correction 0.0026 for controlling type 1 error

rate was used. Multiple stepwise regression analysis was conducted to

analyze the role of symptoms of apathy (four factors) in the cognitive

domains. Analysis was adjusted in step 1 (enter method) by confound-

ing variables.
TABLE 2 Pearson's Correlation between cognitive domains, LARS Total

LARS Total IC

Age 0.18 0.22

Sex −0.09 −0.07

Cognitive reserve −0.27 −0.26

GDS‐12D −0.26 0.32**

Hypertension −0.23 −0.26

Diabetes −0.13 −0.07

MMSE −0.31** −0.33**

Attention −0.25 −0.17

Processing speed −0.21 −0.40**

Verbal fluency −0.39** −0.49**

Visual memory −0.47** −0.49**

Verbal memory −0.32** −0.36**

Working memory −0.28 −0.35**

Executive functioning −0.23 −0.38**

Abbreviations: AI, action initiation; E, emotion; GDS‐12D, Geriatric Depression S
Mental State Examination; SA, self‐awareness. Values were adjusted by Bonfer

**P ≤ 0.0026.
3 | RESULTS

The sociodemographic, neuropsychological, and clinical test scores of

the sample are provided in Table 1. The LARS total scores for

the sample were −21.62 (1.71) (95% CI, −23.44 to −20.51). With a

cutoff point of −10, up to 6.1% of the sample was severely

apathetic. The bivariate correlations between LARS total scores

and clinical and cognitive variables showed that apathy scores

were significant for MMSE, verbal fluency, and visual and verbal

memory. The higher the level of apathy, the lower the cognitive

performance. This same analysis was repeated for each of the LARS

factors. Intellectual curiosity and emotion were also related to

cognitive performance. The intellectual curiosity factor showed a

predominant role in the correlation of apathy in all cognitive domains

except attention. The emotion factor was only related to visual

memory. The action initiation and self‐awareness factor did not

show any significant correlation. The bivariate correlations are

provided in Table 2. A visual representation of these results can be

observed in Figure 1.

The influence of symptoms of apathy on cognitive domains was

estimated by means of multiple stepwise regression. Analysis was

adjusted in step 1 by significantly correlated variables and with

variables that may affect the results according to the literature: age,

cognitive reserve, hypertension, and diabetes has been associated

with higher levels of apathy.31 The influence of symptoms of

apathy for each cognitive domain was not the same, so the intellectual

curiosity (ΔR2 = 0.029, F = 3.83, P = 0.002, IC 95% [−0.59, −0.01] of

β1 = −0.21) and self‐awareness factors (ΔR2 = 0.02, F = 3.9, P = 0.001,

IC 95% [−0.48, − 0.01] of β1 = 0.19) accounted for 5.6% of the vari-

ance for MMSE adjusted by confounding variables. The intellectual

curiosity factor was statistically significant for attention (ΔR2 = 0.096,

F = 5.93, P < 0.001, IC 95% [−0.89, −0.26] of β1 = −0.36) and

accounted for 9.6% of the variance. The processing speed with the
Score and Factors

E AI SA

0.09 0.01 0.09

0.06 0.07 −0.15

0.25 0.01 −0.15

0.25 0.05 0.18

−0.08 −0.16 −0.18

−0.18 −0.05 0.07

−0.20 −0.02 −0.23

−0.12 −0.16 −0.21

−0.03 0.07 0.06

−0.25 −0.05 −0.13

−0.34** −0.06 0.29

−0.26 0.09 0.16

−0.11 −0.05 0.15

−0.09 0.13 0.15

cale; IC, intellectual curiosity; LARS, Lille Apathy Rating Scale; MMSE, Mini
roni's correction 0.0026.



FIGURE 1 Pearson's correlation between cognitive domains and apathy subscales
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intellectual curiosity factor (ΔR2 = 0.088, F = 12.56, P < 0.001, IC 95%

[−0.83, −0.27] of β1 = −0.34) accounted for 8.6% of the variance. The

intellectual curiosity factor was statistically significant (ΔR2 = 0.094,

F = 12.88, P < 0.001, IC 95% [−0.71, −0.25] of β1 = −0.35) and

accounted for 9.4% of the variance for verbal fluency. For visual mem-

ory, the intellectual curiosity (ΔR2 = 0.049, F = 12.95, P < 0.001, IC

95% [−0.79, −0.15] of β1 = −0.27) and self‐awareness factors

(ΔR2 = 0.022, F = 12.18, P < 0.001, IC 95% [−0.48, −0.01] of

β1 = −0.17) were statistically significant and accounted for 7.1% of

the variance. The emotion (ΔR2 = 0.034, F = 10.06, P < 0.001, IC

95% [−0.76, −0.08] of β1 = −0.21) and action initiation factors

(ΔR2 = 0.025, F = 9.63, P < 0.001, IC 95% [0.02, 0.45] of β1 = −0.18)

accounted for 5.9% of the variance for verbal memory. Working mem-

ory with the intellectual curiosity factor (ΔR2 = 0.087, F = 3.48,
FIGURE 2 Multiple stepwise regression analysis of cognitive domains an
P = 0.004, IC 95% [−0.85, −0.15] of β1 = −0.30) accounted for 6.2%

of the variance. For executive functioning, intellectual curiosity was

statistically significant (ΔR2 = 0.058, F = 10.0, P < 0.001, IC 95%

[−0.66, −0.14] of β1 = −0.29) and accounted for 5.8% of the variance.

The intellectual curiosity factor showed a predominant role in the

explanation for apathy in cognitive performance in all cognitive

domains except in verbal memory (see Table S2 to see multiple

stepwise regression analysis, also see Figure 2).
4 | DISCUSSION

To our knowledge, this is the first study that analyzes the specific

symptoms of apathy that explain cognitive performance in healthy
d apathy subscales
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elderly people. The main findings show that general apathy, and

specifically the intellectual curiosity factor, is associated with poorer

cognitive performance. Additionally, multiple stepwise regression

analysis shows that the symptoms of apathy (intellectual curiosity,

emotion, action initiation, and self‐awareness) have a different degree

of influence on cognitive performance in each cognitive domain,

ranging from 5.6% to 9.6%. All cognitive domains assessed in this

study were affected by symptoms of apathy. Lack of intellectual

curiosity was the most representative symptom of apathy in relation

to cognitive performance.

Although the literature relating apathy to cognitive performance

in the elderly is limited, our findings are in line with previous studies

in which apathy was associated with lower MMSE scores.9,11 The

study conducted by Onyike et al10 did not find any significant relation-

ship between apathy and memory in contrast to our results. However,

these authors found that executive functioning, naming, and verbal

fluency were associated with apathy in their elderly population. In

our study, the cognitive domains most affected by apathy were also

verbal fluency and attention. From a neuropsychological and neuroan-

atomical perspective, verbal fluency and attention are two cognitive

functions highly associated with executive functions.54 In this sense,

Levy and Dubois3 proposed apathy as a dysfunction of executive

functioning. The severity of cognitive impairment, including the verbal

fluency, attentional and executive components, associated with apa-

thy has also been found in some neurodegenerative diseases, such

as PD and AD.14,28 In other diseases, apathy has been associated with

poorer performance in slowed processing, poorer integration of infor-

mation,22,55 and poorer performance in verbal fluency, for example, in

poststroke patients with lesions of the anterior cingulate cortex.56

A strong point of this study is the extensive neuropsychological

assessment that was carried out, which has provided an overall view

of the influence of apathy on cognitive performance, even after

checking for confounding variables such as age, hypertension, diabe-

tes, cognitive reserve, and depression. However, the relationship

between vascular risk factors and apathy was only found in our sample

for diabetes and not for hypertension, in contrast to other studies.11,31

One of the causes of discrepancies in study results may be related

to methodological issues due to a lack of consensus on the definition

and measurement of apathy. Today there are 15 instruments for eval-

uating apathy in clinical populations. Two systematic reviews57,58 have

studied the reliability and validity of these 15 scales. The authors con-

cluded that the Apathy Evaluation Scale (AES),59 NPI‐Q,60 LARS,8 and

the Dementia Apathy Interview and Rating are the most valid instru-

ments to assess apathy. The Starkstein Apathy Scale (SAS)28 has also

been used although it is defined as less comprehensive than the

AES,57 NPI‐Q,60 and AI,7 which have been used in clinical research.

However, these scales depend exclusively on the caregivers' opinion.

By contrast, the LARS is a multidimensional scale composed of 33

items, subdivided into nine subscales, grouped into four factors. More-

over, this scale is consistent with the recent international consensus

criteria for the diagnosis of apathy.4,8,61 The LARS is supported by

the principles of Marin1 and Stuss et al2 and takes the pathophysiolog-

ical processes of apathy into account.49 This scale has been validated
for testing in PD and very mild to moderate dementia, demonstrating

high internal consistency.4,8 In our study, the LARS also obtained a

good level of internal consistency in three of its four factors.

Another strong point is that the LARS allowed us to analyze symp-

toms of apathy separately by means of its four factors and therefore

facilitates deeper analysis of the components of apathy that may be

relevant for cognition. The intellectual curiosity factor composed of

lack of initiative and interests and reduction in everyday productivity

subscales was the strongest factor related to cognitive domains in

our study. These results may be a key to understanding the influence

of apathy on cognitive performance in elderly people and in the design

of focused rehabilitation strategies. The results are related to the con-

ceptualization of Stuss et al,2 Levy and Dubois,3 and Pagonabarraga

et al26 on apathy. The authors define apathy as a disorder of initiative

that can be divided into three subtypes: affective, behavioral, and cog-

nitive, which depend on different neural systems. In particular, the

cognitive subtype is characterized by impairments in executive func-

tions. By contrast, in the definitions proposed by Marin,1 Robert

et al,7 and Starkstein et al62, the central axis of the apathy syndrome

is the lack of motivation reflected by emotional, behavioral, and cogni-

tive symptoms but without cognitive impairment. In our study, the

presence of the intellectual curiosity factor in all cognitive domains

suggests the importance of the lack of initiative, lack of interest, and

reduction in everyday productivity in cognitive performance. More-

over, our results support the idea that lack of initiative, rather than

lack of motivation, is a key point in cognitive type apathy in our sam-

ple of elderly population without dementia. The presence of these

symptoms may be essential in understanding why apathy is a risk fac-

tor for cognitive impairment and subsequently for later dementia.

Self‐awareness was another factor related to MMSE and visual

memory. In these two cognitive functions, poor performance was

related to blunting of emotional response and extinction of self‐

awareness. This factor was proposed by Stuss et al2 and included by

Sockeel et al8 in the LARS. Stuss et al2 defined self‐awareness as the

ability to mediate between present and future information. He deter-

mined that this ability was altered in people with apathy. The results

of this study suggest that worse performance in general cognition

and in visual memory is determined by a poorer self‐awareness ability.

These results are in line with a previous study in which the authors

related cognitive performance to metacognition in aging.63 The action

initiation factor formed by the concern subscale was positively related

to performance in verbal memory, which indicates that concern

increases in relation to performance. This relationship is consistent

with the literature in which loss of memory is the most frequent con-

cern in aging.64 Another factor related to worse performance in verbal

memory was the emotion factor. This factor is also related to lack of

novelty seeking, motivation, and social life. Some research has shown

a relationship between the development of cognitive impairment and

social isolation.65 Apathy has been associated with lack of motivation

in the literature although in this study, the emotion factor made up of

motivation, novelty seeking, and social life was only associated with

verbal memory. This result supports the aforementioned idea that lack

of initiative, rather than lack of motivation, is the factor that relates
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most to the cognitive symptoms in apathy. It is also interesting to see

how, when carrying out the analysis with the LARS total score, infor-

mation is lost if compared with performing the analysis by subscales.

This is how it can be demonstrated that specific symptoms of apathy

affect mental resources differently. According to our results, it would

be advisable to study apathy factors rather than apathy in general

when analyzing its influence on cognitive performance.

Some limitations should be taken into account. Firstly, our results

are based on cross‐sectional data. Some longitudinal studies have

associated apathy with a faster cognitive and functional decline13,30,31;

; for example, the appearance of apathy has been related to a rapid

progression to AD66,67 in MCI. Second, medium to low reliability of

the action initiation and self‐awareness factors makes it necessary to

address these findings with caution. The third limitation is the low

educational level of the sample, which is representative of the Spanish

population for people over 71 years of age. The fourth limitation is the

absence of severe apathy in our sample; it would be useful if future

research measured severe levels of apathy compared with a control

group. Finally, another limitation of this study is the absence of brain

measurements. Some recent studies associate the presence of symp-

toms of apathy with smaller total brain volume and grey‐matter

lesions and load, especially in the frontal lobe.5,32 Levy and Dubois3

associated the three apathy components proposed by Marin1 with

the prefrontal cortex: the emotional‐affective component was associ-

ated with the orbital‐medial prefrontal cortex, cognition was associ-

ated with the dorsolateral prefrontal cortex, and auto‐activation was

associated with basal ganglial lesions. Interestingly, these regions have

been related to attentional regulation and effort, inhibitory control of

interference, working memory, episodic and recent memory, narrative

expression, and verbal fluency.68 These findings are in line with the

present study that found a relationship between apathy symptomatol-

ogy and lower performance in global cognitive status, attention, pro-

cessing speed, verbal fluency, visual learning and memory, verbal

learning and memory, working memory, and executive functioning.

Future neuroimaging analysis may help to better understand whether

apathy affects all brain areas or is exclusively a frontal lobe pathology,

as suggested by some studies.5,32

In conclusion, this study provides new evidence demonstrating

that symptoms of apathy affect mental resources differently, which

concurs with Stuss et al,2 Levy and Dubois3 and Pagonabarraga

et al.26 Assessment of apathy with the LARS in combination with an

extensive neuropsychological battery allowed us to examine the influ-

ence of symptoms of apathy on cognitive performance. To our knowl-

edge, this study is the first to determine that intellectual curiosity,

emotion, action initiation and self‐awareness factors are associated

with a worse performance in attention, processing speed, verbal

fluency, visual and verbal memory, working memory, and executive

functioning in healthy elderly people. Considering the high prevalence

of apathy across different diseases9 it is essential to make a more

accurate diagnosis taking into account what symptoms of apathy are

present. This will allow us to implement more personalized and effec-

tive treatments focused on behavior, emotion, or cognition. Personal-

ized treatments could reduce intervention times and improve
associated symptoms such as depressive symptoms, irritability, and

caregiver's distress34 and also reduce functional disability improving

the quality of life. The authors suggest that when cognitive symptoms

are present, it would be advisable to implement neurorehabilitation

strategies, as proposed by Van Reekum et al.69
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