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Abstract
Subjective cognitive complaints are used to detect detrimental age-related variations in cognitive efficiency before cognitive 
decline occurs in late adulthood. Despite this, there is controversial evidence on the relationship between the aforementioned 
metacognitive measure and the actual cognitive efficiency of older individuals. Instead, subjective cognitive complaints seem 
to be related to perceived mental health. This study aimed to investigate the nature of the relationships between subjective 
cognitive failures, mental health, and executive functioning. An additional goal was to examine whether there were significant 
differences in perceived mental health and executive functions efficiency by comparing older people who exhibited fewer 
subjective cognitive complaints with a group who reported more cognitive complaints. Eighty-nine community-dwellers 
(Mage = 78.6 years, SD = 6.5 years; age range = 66–95 years), 42 males and 47 females, were recruited and completed a 
battery of tools assessing cognitive failures, depressive symptoms, psychological well-being, optimism, global cognitive 
functioning, vocabulary, and several executive functions. Significant relationships were only found between self-reported 
cognitive failures, depressive symptoms, optimism, and psychological well-being. Moreover, participants who reported more 
cognitive failures also exhibited less optimism and psychological well-being and showed more depressive symptoms than 
older respondents who exhibited fewer cognitive complaints. Finally, no differences in the measures of executive functioning 
were found between groups exhibiting low vs. high levels of subjective cognitive complaints. In conclusion, the concurrent 
objective assessment of cognitive functioning and self-reported evaluation of cognitive processes and mental health of older 
people should be encouraged, to detect possible threats to their well-being.

Keywords  Subjective memory complaints · Aging · Executive functions · Cognitive failures questionnaire · Older adults · 
Optimism

Introduction

In clinical practice, the detection of cognitive impairment is 
a complex process that requires examining individual char-
acteristics, the efficiency of distinct mental functions, and 
the connections among different cognitive domains, to high-
light how they are related to healthy and pathological aging 
(Tosi et al. 2020). From an applied viewpoint, this implies 

not only the objective assessment of a set of cognitive pro-
cesses (e.g., executive functions, vocabulary, non-verbal 
reasoning, text comprehension) but also the self-rating of 
one’s cognitive resources. The main purpose of this paper 
is to shed light on the link between subjective cognitive 
complaints, objectively assessed cognitive efficiency, and 
self-reported psychological well-being in late adulthood. 
Subjective cognitive complaints refer to the self-reported 
assessment of one’s cognitive functioning that reflects the 
perceived efficiency of memory processes and cognitive 
skills implicated in daily life (e.g., failing to notice certain 
evident elements present in the environment, postponing 
doing something for days, and dropping things accidentally). 
Therefore, subjective cognitive complaints are a measure of 
metacognitive functioning since the individual reflects on 
his/her mental processes and how he/she can monitor and 
control them (Mecacci and Righi 2006).
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It is well-established that in late adulthood, subjective 
cognitive complaints expressed by cognitively healthy older 
individuals may be useful in detecting early variations in 
cognitive ability prior to the clinical and objective diagno-
sis of Alzheimer’s Disease in combination with amyloid 
deposition (Sperling et al. 2011). Thus, as pointed out by 
a research trend (Jack et al. 2018; Mendonça et al. 2016), 
subjective cognitive complaints may be carefully considered 
as self-reported behavioral pre-clinical markers of cognitive 
impairment. Moreover, there is evidence that the hippocam-
pus plays a crucial role in information encoding (Kim 2011) 
and memory processing (Squire 1992) and that patients who 
exhibit early stages of Alzheimer’s Disease in combination 
with amyloid deposition also show decreased hippocampal 
volume (Petersen et al. 2016). Following these findings, a 
recent longitudinal study documented that in typical normal 
aging, decreased hippocampal activation predicted increased 
cognitive complaints and higher amyloid pathology, espe-
cially in individuals beginning to enter late adulthood (i.e., 
below 69 years old) (Chen et al. 2021). Furthermore, it was 
also shown that increased subjective memory concerns were 
associated with the decline in objectively assessed memory 
processes (Chen et al. 2021).

Regarding the predictive role of subjective cognitive 
complaints on actual memory decline in late adulthood, 
the experimental evidence is controversial. For instance, 
Jungwirth et al. (2004) found no significant associations 
between subjective memory complaints and objectively 
assessed memory skills in a sample of cognitively healthy 
older participants. Consistently, in a longitudinal study, no 
significant relationships were found between actual memory 
changes and initial memory complaints and variations in 
memory complaints expressed over the course of six years 
by a sample composed of typically developing older indi-
viduals (Pearman et al. 2014). Furthermore, Shakeel and 
Goghari (2017) did not find significant associations between 
subjective cognitive complaints assessed through the Cogni-
tive Failures Questionnaire (CFQ) (Broadbent et al. 1982; 
see Method section), fluid intelligence, and several measures 
of executive functions (i.e., cognitive flexibility, planning, 
and non-verbal fluency) evaluated in a sample of partici-
pants over 65 years old. In contrast, Fastame et al. (2014b) 
found that community-dwelling older participants with 
normal cognition who reported fewer cognitive lapses and 
errors assessed through the CFQ (Broadbent et al. 1982), 
also exhibited a better passive (i.e., temporary information 
maintenance) and active (i.e., information processing) ver-
bal and visuo-spatial working memory. Consistent with this, 
Hohman et al. (2011) documented that the CFQ (Broadbent 
et al. 1982) scores of cognitively healthy older individuals 
predicted longitudinal changes in immediate recall but not in 
executive functions (e.g., phonological and categorical ver-
bal fluency) over a period of 11 years. Moreover, the authors 

showed that high levels of cognitive complaints were associ-
ated with increased bilateral insula and cerebellum activity 
and with the activation of the right inferior parietal cortex, 
left lingual gyrus, and right fusiform gyrus. In addition, 
another study (Jonker et al. 1996) showed significant posi-
tive relationships between subjective cognitive complaints 
and worse delayed recall, concentration, and categorical ver-
bal fluency in late adulthood. Overall, these findings do not 
allow us to track univocal conclusions about the relationship 
between subjective cognitive concerns, memory, and execu-
tive function processes in healthy aging.

Furthermore, little is known about the role played by 
other psychological factors in predicting the occurrence 
of subjective cognitive complaints. Concerning this issue, 
recently, Zullo et al. (2021) argued that cognitive complaints 
in older individuals are predicted by higher neuroticism and 
depressive symptoms and are associated with lower extraver-
sion and worse categorical verbal fluency skills. A related 
research trend showed that global psychological well-being 
in healthy aging was predicted by self-reported depressive 
symptoms and two metacognitive measures, including CFQ 
score (Fastame et al. 2014a). Consistent with this, there is 
also evidence (Fastame and Penna 2014) that 75–99-year-
old individuals living in the Sardinian Blue Zone (i.e., an 
area located in the central-eastern mountainous region of 
the Mediterranean island characterized by higher levels of 
longevity and successful aging) self-reported better psycho-
logical well-being (i.e., personal satisfaction and emotional 
competences) and exhibited fewer depressive symptoms 
and lower CFQ (Broadbent et al. 1982) scores than older 
individuals living in a rural area located in northern Italy. 
Finally, extending this evidence, a recent longitudinal study 
(Fastame et al. 2021) documented the greater psychologi-
cal well-being of successful older individuals living in the 
Sardinian Blue Zone over two years, whereas their CFQ 
(Broadbent et al. 1982) scores remained stable at follow-
up. However, a methodological limitation of the studies 
conducted in the Sardinian Blue Zone is that psychological 
well-being was assessed using a questionnaire that has only 
been validated for the Italian geriatric population and is not 
currently designed to evaluate subjective mental health else-
where. Therefore, at present, the possibility of replicating 
the above-mentioned investigations in other cultural settings 
to examine the relationship between mental health measures 
and subjective cognitive complaints is limited. Moreover, 
to date, no studies have been conducted to investigate the 
nature of the relationships between subjective cognitive 
complaints, psychological well-being, and optimism in late 
adulthood. In order to promote mental health in the last dec-
ades of life, exploring these relationships is crucial, as there 
is evidence that optimism may have a significant impact on 
mental well-being, and a more marked optimistic attitude is 
associated with a higher quality of life and better adaptive 
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behaviors for coping with stressful events (Conversano et al. 
2010).

This study primarily aimed to evaluate whether subjective 
cognitive complaints in late adulthood were associated with 
perceived mental health and objectively assessed executive 
functions. To pursue this goal, two groups exhibiting high 
vs. low levels of cognitive complaints were established. 
Therefore, measures of perceived mental health and execu-
tive functions of older individuals reporting low and high 
CFQ scores (Broadbent et al. 1982) were examined. Specifi-
cally, the current study intended to investigate the following: 
(1) the nature of the relationships between the CFQ (Broad-
bent et al. 1982) scores and several self-reported psycho-
logical well-being measures (i.e., including optimism) and 
objectively assessed executive functions, respectively; (2) 
whether older individuals reporting higher CFQ (Broadbent 
et al. 1982) scores also reported lower mental health indices 
and showed worse measures of executive functioning. Over-
all, following Zullo et al. (2021), the current study intended 
to provide a better understanding of the link between sev-
eral psychological factors (i.e., the efficiency of executive 
functions and mental health) and a well-known self-reported 
metacognitive functioning measure that assesses percep-
tion, motor, and memory errors in everyday life, namely 
the CFQ (Broadbent et al. 1982). That is, by embracing an 
applied perspective, the emerging evidence could provide 
useful information for the implementation of preventive and 
empowering interventions aimed at improving the quality of 
life in the last decades of life.

To pursue the second goal, an approach based on the 
study of individual differences was adopted, that is, older 
participants who exhibited very high levels of subjective 
cognitive complaints (i.e., Complainers) and peers who 
self-reported very few cognitive errors and lapses (i.e., 
Non-Complainers) were selected and compared on a series 
of measures of self-reported mental health and objectively 
assessed executive functions. In addition, to facilitate the 
replication of this study in socio-cultural contexts other 
than the Italian one, in the current study, mental health was 
assessed through some well-known tools widely used inter-
nationally (see the Materials section for a more detailed 
description of the inventories).

Thus, keeping in mind the exploratory nature of this 
study, in line with previous evidence (Fastame et al. 2014a), 
significant associations were hypothesized between the CFQ 
score (Broadbent et al. 1982) and the measures of psycho-
logical well-being and depressive symptoms, respectively. 
Moreover, Complainers were expected to self-report more 
depressive symptoms and less psychological well-being 
than participants reporting fewer cognitive failures (Fastame 
and Penna 2014). Furthermore, due to the lack of previ-
ous evidence, no a priori hypotheses were proposed on the 
relationship between subjective cognitive complaints and 

self-reported optimism in late adulthood. Finally, previous 
research (Hohman et al. 2011; Jonker et al. 1996; Shakeel 
and Goghari 2017; Zullo et al. 2021) has provided contro-
versial evidence on the associations between executive func-
tions and subjective cognitive complaints in normal aging, 
therefore no additional a priori hypotheses were proposed.

Methods

Participants

Participants taking part in the current study were selected 
from an original sample of 310 community-dwell-
ers (Mage = 78.2  years, SD = 7  years). Specifically, 89 
community-based older individuals (Mage = 78.6  years, 
SD = 6.5 years; age range = 66–95 years), 42 males and 47 
females were enrolled in the study. Their recruitment was 
performed through personal contacts and word-of-mouth 
into the community. To participate in this investigation, the 
following inclusion criteria had to be met: (1) being commu-
nity-based, that is, the participants had to live in their own 
home; (2) being free from neurologic disorders (e.g., Par-
kinson’s disease, multiple sclerosis, and stroke); (3) report-
ing a Mini-Mental State Examination (Folstein et al. 1975) 
score > 20, to include only participants with more preserved 
cognitive functioning.

Using the cut-off parameters provided in the Italian 
validation (De Beni et al. 2007) of the CFQ (Broadbent 
et al. 1982), participants were assigned to the group self-
reporting the lowest level of cognitive mistakes (i.e., Non-
Complainers) or to the group exhibiting the highest level of 
cognitive complaints (i.e., Complainers), respectively. There 
was no significant difference in the number of participants 
in the two groups (χ2 = 3.247, df = 1, p = 0.07). Similarly, 
male and female participants were equally distributed in the 
Complainer and Non-Complainer groups (χ2 = 0.281, df = 1, 
p = 0.60). Table 1 summarizes the socio-demographic char-
acteristics of the sample and its Mini-Mental State Examina-
tion (MMSE, Folstein et al. 1975) and Vocabulary (Wechsler 
1981) scores.

As reported in Table  1, no differences were found 
between the Complainer group and Non-Complainer one in 
terms of MMSE score, vocabulary, age, formal education 
(i.e., years of education), and hours per week devoted to 
leisure activities.

Materials

Each participant was asked to complete the following bat-
tery of tools:

The Mini-Mental State Examination (MMSE, Folstein 
et al. 1975) was administered to evaluate participants’ global 
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cognitive functioning. This test encompasses items that 
assess distinct cognitive processes, such as spatiotemporal 
orientation, attention, short and long-term memory. Scores 
were adjusted for age and educational attainment (Magni 
et al. 1996). A score < 24/30 is the cut-off used to detect the 
occurrence of suspected signs of cognitive decline in the 
Italian population. A score included between 21 and 23 indi-
cates the suspected occurrence of signs of cognitive decline 
and not actual cognitive impairment. Using this criterion, 8 
participants (i.e., 5 Complainers and 3 Non-Complainers) 
were included in the sample, since, despite the occurrence of 
some mild symptoms of cognitive disturbances, their succes-
sive cognitive assessment led to conclude that their cognitive 
efficiency was normal.

The Italian version (Orsini and Laicardi 1997) of the 
Vocabulary Subtest included in the Wechsler Adult Intelli-
gence Scale (WAIS) (Wechsler 1981) was used as a control 
measure of cognitive functioning, that is, it was adminis-
tered to assess crystalized verbal intelligence. Participants 
had to explain the sense of a set of 35 words, that is, they 
had to define (i.e., retrieving lexical information from their 

semantic memory) the meaning of each verbal stimulus. 
Each response was assessed using the criteria provided in 
the manual of the test. That is, a score included between 
0 and 2 was assigned to each definition according to the 
degree of correctness and exhaustiveness. In addition, 
after five consecutive errors or missed responses, the task 
was interrupted. The maximum score was 70.

The Italian version (Belacchi et al. 2008) of the Col-
oured Progressive Matrices by Raven (1958) is a measure 
of fluid intelligence, it was used to evaluate a kind of exec-
utive function, namely the nonverbal abstract reasoning 
implicated in visuo-spatial problem-solving that involves 
novel information when familiar solutions are not available 
(Collins and Koechlin 2012; Shakeel and Goghari 2017). 
This test encompasses 36 items, and the participants had 
to select among six alternatives the element necessary to 
complete a series/geometrical pattern. For each problem 
correctly solved 1 score was assigned (maximum total 
score = 36). In the current sample, the internal consist-
ency of this test is expressed by Cronbach’s alpha = 0.88.

Table 1   Sociodemographic characteristics and global cognitive efficiency (i.e., MMSE and Vocabulary scores) of participants reporting fewer 
cognitive failures (i.e., Non-Complainer Group) and those showing the highest CFQ scores (i.e., Complainer Group)

Standard deviations are reported in parentheses

Variable Non-complainer group Complainer
group

χ2 t df p

n 53 36 0.281 1 0.07
Gender 2.978 1 0.08
 Males 29 13
 Females 24 23
 Marital status 0.307 1 0.58
 Single/widowed 19 15
 Married 34 21

Outdoor leisure activities 0.318 1 0.57
 Yes 40 29
 No 13 7

Type of leisure activity
 None 7 13
 Socio-cultural (e.g., University of the Third Age) 24 10
 Sport 8 5
 Handicraft (e.g., knitting, crocheting, woodwork) 14 8

Age (years) M = 79.2
(SD = 6.4)

M = 77.7
(SD = 6.6)

1.031 87 0.30

Years of Education M = 8.5
(SD = 4.6)

M = 7.8
(SD = 4.4)

0.725 87 0.47

Weekly hours spent for leisure activities M = 14.8
(SD = 15.7)

M = 12.7
(SD = 12.5)

0.662 87 0.51

Vocabulary score M = 33.8
(SD = 12.9)

M = 32.2
(SD = 13.7)

0.541 87 0.59

MMSE score M = 26.5
(SD = 2.1)

M = 26.5
(SD = 1.8)

0.116 87 0.91
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The Categorical Fluency test (Novelli et al. 1986) was 
used as a measure of executive functioning to assess the 
efficiency of self-monitoring, set-shifting, and inhibition 
processes. The participant was invited to recall as many 
words belonging to a certain semantic category (e.g., ani-
mals) as possible within one minute, and to avoid repeti-
tion of the same recalled word. To perform this task, the 
participants had to access his/her lexical knowledge, select 
the appropriate stimuli target, inhibit the irrelevant ones or 
those already recalled and finally change the semantic cat-
egory after 1 min. Three distinct semantic categories were 
presented, that is, animals, fruits, and car names. The correct 
total score was computed summing the correct responses. 
The mean total score for people over 70 years of age is 30.18 
(SD = 7.6) (Novelli et al. 1986). In the current sample, Cron-
bach’s alpha is 0.73.

The Phonological Fluency test (Novelli et  al. 1986) 
assesses self-monitoring, set-shifting, and inhibition, but, 
unlike the previous test, in this case, the respondent had to 
produce as many words as possible beginning with a cer-
tain letter of the alphabet (e.g., C). Three initial letters (i.e., 
F, L, and P) were provided. The administration procedure 
and scoring method are the same as those used for the Cat-
egorical Fluency test. A total score = 25.96 (SD = 9.27) is 
considered on average for people ≈ 70 years of age or older 
(Novelli et al. 1986). In the current sample, the internal con-
sistency of this tool is expressed by alpha = 0.91.

The Italian version (De Beni et al. 2007) of the CFQ 
(Broadbent et al. 1982) was used to evaluate the occurrence 
of cognitive and motor errors in everyday life. This metacog-
nitive measure includes 25 items and for each statement, the 
respondent was invited to self-rate how often the described 
error (e.g., “do you forget the name of people”) occurred 
in his/her daily life during the past 6 months by using a 
5-point Likert scale ranging from 0 (i.e., never) to 4 (i.e., 
very often). The sum of the scores was calculated for each 
participant (maximum total score = 100). Following the Ital-
ian norms (De Beni et al. 2007), a total score ≤ 22.5 indi-
cated the occurrence of few subjective cognitive complaints. 
In the current sample, the internal consistency of the CFQ 
scale is expressed by alpha = 0.80.

The Italian version (Fava 1983) of the Center for Epi-
demiological Studies of Depression Scale (CES-D, Radloff 
1977) was used for the self-assessment of negative mood. 
This inventory encompasses 20 items assessing the occur-
rence of depressive symptoms during the past week on a 
4-point Likert scale ranging from 0, (never or rarely) to 3 
(most days or every day). The total score was computed for 
each participant (maximum total score = 60). A score > 16 
is the Italian cut-off point indicating the occurrence of 
significant depressive symptoms, whereas a score ≥ 23 is 
used to detect those cases of suspected major depression 
(Fava 1983). The internal consistency is high in the general 

population, and in the current sample, it is expressed by 
alpha = 0.81.

The Italian 18-item version (Picardi et al. 2012) of Carol 
Ryff’s multidimensional Psychological Well-Being Scale 
(Ryff’s and Keyes 1995) was administered to evaluate six 
distinct components of positive psychological functioning, 
namely, Purpose in Life (i.e., the idea that one's life is goal-
oriented and meaningful), Self-Acceptance (i.e., positive 
assessment of oneself and one's past life), Environmental 
Mastery (i.e., the belief to be capable to effectively manage 
one's life and related context), Positive Relations With Oth-
ers (i.e., the ability to establish and maintain high-quality 
relations with others), Personal Growth (i.e., the feeling of 
continued growth and development as a person), and Auton-
omy (i.e., sense of self-determination). For each statement, 
the respondent had to self-rate the level of agreement on a 
6-point Likert scale ranging from 1 (completely disagree) to 
6 (completely agree). For each subscale, the total score was 
computing summing the answers provided by participants. 
In the current sample, the coefficient alpha for this question-
naire was 0.77.

The Italian version (Anolli 2005) of the Life Orientation 
Test-Revised (LOT-R, Scheier et al. 1994 is a 10-item inven-
tory that was administered to assess positive and negative 
attitudes. For each item, the participant had to self-rate his/
her degree of agreement on a Likert scale ranging from 1 
(strongly disagree) to 5 (strongly agree). Three items are 
positively worded, three items are negatively worded and 
further 4 items are filler. After reversing the scoring for 
the negatively worded items, the total score was computed 
(maxi-mum total score is 30). A score of 10 indicates a low 
level of optimism (i.e., 10th percentile) (Anolli 2005). In 
the current sample, Cronbach's alpha has been reported to 
be 0.72.

Procedure

After completion of written informed consent, each partici-
pant was tested individually in a quiet room of his/her home 
in two experimental sessions conducted within one week. 
In the first session, first, the MMSE test was presented, and 
then if the score was > 20, the CFQ, LOT-R, CES-D, and 
Ryff’s PWB were proposed. In the second experimental ses-
sion, participants completed Wechsler’s Vocabulary test and 
executive functions measures (Belacchi et al. 2008; Novelli 
et al. 1986). The presentation order of the questionnaires 
and objective cognitive tests was counterbalanced across 
participants, using the Latin square procedure.

To avoid the fatigue effect of the participants, the exam-
iner read each item aloud and she wrote the answers pro-
vided by the respondent. This procedure was adopted for all 
the tools, except that for the MMSE (Folstein et al. 1975), 
since the participants had to draw some geometrical figures, 
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write a sentence, and perform some tasks (e.g., reading a 
command and performing the requested action, folding a 
piece of paper following the instructions given by the exam-
iner). In total, the experimental sessions lasted approxi-
mately 75 min.

Data analysis

Statistical analyses were performed using SPSS 24.0. The 
0.05 significance level was used throughout all analyses. 
Descriptive statistics were calculated to examine the soci-
odemographic characteristics of participants and to identify 
both Complainers and Non-Complainers. Pearson’s correla-
tion coefficients were computed to examine the associations 
between the CFQ score, each mental health index (i.e., opti-
mism, depressive signs, and psychological well-being), and 
the cognitive measures (i.e., verbal fluency and Raven’s Col-
oured Progressive Matrices), respectively. Then, five Analy-
ses of Covariance (ANCOVAs) and multivariate analysis of 
covariance (MANCOVA) were performed to determine the 
impact of subjective cognitive failures (i.e., Complainers vs. 
Non-Complainers) on mental health, executive functions, 
and vocabulary, using the CES-D measure as the covariate. 
Finally, an Analysis of Variance (ANOVA) was conducted 
to investigate the impact of the CFQ group on self-reported 
depressive signs.

Results

First, participants exhibiting more cognitive complaints 
reported less optimism and psychological well-being. 
Indeed, significant negative associations were found 
between CFQ and optimism (r = −  0.51, p < 0.0005), 
Ryff’s PWB-Autonomy (r = − 0.38, p = 0.001), Ryff’s 
PWB-Personal Growth (r = −  0.37, p 0.0005), Ryff’s 

PWB-Environmental Mastery (r = −  0.50, p 0.0005), 
Ryff’s PWB-Positive Relations With Others (r = − 0.241, 
p = 0.023), Ryff’s PWB- Purpose in Life (r = −  0.26, 
p = 0.014) and Ryff’s PWB-Self-Acceptance (r = − 0.555, 
p < 0.0005), respectively. In contrast, a significant posi-
tive relationship was found between the CFQ and CES-D 
scores (r = 0.405, p < 0.0005).

Moreover, participants who were less confident in the 
efficiency of their mind were also less optimistic about their 
future (M LOT-R score of Complainers = 20, SD = 2.6) 
than the Non-Complainer group (M LOT-R score = 23.7, 
SD = 3.6), when the effect of self-reported depression was 
controlled for. Indeed, an ANCOVA documented significant 
main effects of the CFQ group [F(1,86) = 14.41, p < 0.0005, 
η2 = 0.14], and CES-D score [F(1,86) = 11.765, p = 0.001, 
η2 = 0.12] on the LOT-R measure. Overall, Complainers 
reported less optimism.

In addition, Complainers also reported less psycho-
logical well-being. Indeed, when the MANCOVA was 
performed to investigate the effect of the CFQ group on 
the Ryff’s Well-Being indexes, while controlling for the 
impact of the CES-D score, the Multivariate tests revealed 
the significant effects of the CFQ group [Wilks’ λ = 4.436, 
df = 6;81, p = 0.001, η2 = 0.25] and of the covariate [Wilks’ 
λ = 8.216, df = 6;81, p < 0.0005, η2 = 0.38]. Overall, signifi-
cant differences between Complainers and Non-Complain-
ers were found in Ryff’s PWB-Autonomy [F(1,86) = 9.03, 
p = 0.003, η2 = 0.09], Ryff’s PWB- Environmental Mastery 
[F(1,86) = 13.61, p < 0.0005, η2 = 0.14], and Ryff’s PWB- 
Self-Acceptance [F(1,86) = 17.76, p < 0.0005, η2 = 0.17] 
subscales, respectively. As expected, Non-Complainer 
participants reported higher well-being in the above-men-
tioned subscales than Complainers (see Table 2). In con-
trast, no significant differences between the groups were 
found in Ryff’s PWB-Personal Growth [F(1,86) = 2.83, 
p = 0.096], Ryff’s PWB- Positive Relations With Others 

Table 2   Means (i.e., M), Standard Deviations (i.e., SD) reported by 
the Non-Complainers and Complainers in the self-reported measure 
of optimism (i.e., LOT-R), Ryff’s Psychological Well-Being sub-
scales of Autonomy (i.e., PWB-Autonomy), Environmental Mastery 

(i.e., PWB-Environment), Self-Acceptance (i.e., PWB-Acceptance), 
Personal Growth (i.e., PWB-Growth), Positive Relations With Others 
(i.e., PWQ-Others), Purpose in Life (i.e., PWQ-Purpose), and depres-
sive symptoms (i.e., CES-D)

Variable Non-complainer group Complainer group p η2

M SD M SD

LOT-R 23.70 3.60 20 2.60  < 0.0005 0.14
PWB-Autonomy 16.13 2.03 14.36 2.40 0.003 0.09
PWB-Environment 14.58 2.32 11.97 2.50  < 0.0005 0.14
PWB-Acceptance 15.75 2.21 12.36 3.10  < 0.0005 0.17
PWB-Growth 14.43 1.96 12.83 2.19 0.093
PWB-Others 15.11 2.18 13.94 2.69 0.367
PWB-Purpose 13.06 3.07 11.31 2.96 0.101
CES-D 8.32 6.68 16.03 11.36  < 0.0005 0.16
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[F(1,86) = 0.823, p = 0.367], and Ryff’s PWB- Purpose in 
Life [F(1,86) = 2.75, p = 0.101] conditions.

Furthermore, Complainers also reported more depres-
sive signs than Non-Complainers. Indeed, an ANOVA 
documented the significant main effect of the CFQ group 
[F(1,87) = 16.20, p < 0.0005, η2 = 0.16]. Table 2 illustrates 
the mean scores of the Complainers and Non-Complainers 
in each mental health measure.

Then a further series of Pearson’s correlational analyses 
revealed no significant associations between CFQ score 
and Raven’s Coloured Progressive Matrices (r = 0.117, 
p = 276), Categorical Fluency (r = − 0.057, p = 0.60) and 
Phonological Fluency (r = 0.068, r = 0.601) measures, 
respectively.

Finally, no differences between Complainers and Non-
Complainers were found in terms of their cognitive effi-
ciency when the impact of depressive signs was controlled 
for. Indeed, four ANCOVAs aimed at exploring the effect 
of the CFQ group (i.e., Non-Complainers vs. Complain-
ers) on each executive function and vocabulary measure, 
using the CES-D score as the covariate, showed that in 
Raven’s Coloured Progressive Matrices condition the main 
effects of group [F(1,85) = 0.507, p = 0.479], and CES-D 
[F(1,85) = 0.040, p = 0.841] were not significant. Moreo-
ver, the significant effect of CFQ group [F(1,85) = 0.118, 
p = 0.732] and CES-D [F(1,85) = 0.133, p = 0.716] were 
not found in the Phonological Fluency condition. In addi-
tion, in the Categorical Fluency condition, the effect of 
CFQ was not significant [F(1,85) = 0.004, p = 0.952], 
whereas there was the main effect of the covariate 
[F(1,85) = 4.51, p = 0.037, η2 = 0.05]. Finally, the effects 
of CFQ group [F(1,86) = 0.065, p = 0.8], and CES-D 
[F(1,86) = 0.369, p = 0.545] were not statistically signifi-
cant in the Vocabulary condition. Table 3 summarizes 
these findings.

Discussion

The present study aimed to explore the perceived mental 
health and executive functions of older people who self-
reported very low or very high subjective cognitive com-
plaints assessed through the CFQ (Broadbent et al. 1982). 
Based on the current findings, a few conclusions can be 
drawn. First, following Cohen (1988) and in line with the 
first hypothesis (Fastame et al. 2014a), medium to large 
correlations were found between the cognitive complaints 
scores (Broadbent et al. 1982) and self-reported depressive 
symptoms, Ryff’s and Keyes well-being (1995), and opti-
mism (Scheier et al. 1994) indices, respectively. Therefore, 
older individuals who perceived their mind as less efficient 
(i.e., they believed that more frequent memory, perceptual, 
and motor slips occurred in their everyday life) also self-
reported more depressive symptoms and less psychological 
well-being. Second, it was also found that greater levels of 
subjective cognitive complaints were associated with less 
optimism, that is, participants who reported higher CFQ 
scores were also less prone to express favorable expecta-
tions about their life. Third, extending the previous evi-
dence (Fastame et al. 2021; Fastame and Penna 2014), 
significant differences were found between Complainers 
and Non-Complainers in terms of perceived metacognition 
and mental health. Effect size estimates suggest that these 
effects can be considered moderate (when ɳ2 is included 
between 0.006 and 0.014, see Table 2) or large (when ɳ2 
is ≥ 0.014, see Table 2). Overall, compared to the Non-
Complainer group, Complainers reported more depres-
sive symptoms, cognitive failures, and less optimism and 
psychological well-being. Specifically, Non-Complainers 
expressed a positive attitude toward their qualities, seemed 
aware of their strengths and weaknesses, and dealt with 
them in their daily life. Moreover, Non-Complainers felt 
confident in self-regulating their behaviors, managing 
a wide range of daily activities, and making decisions 
driven by their values and beliefs, and were shown to be 
very optimistic (i.e., LOT-R performance ≈70°–80° per-
centile). In contrast, Complainers were globally unsatis-
fied with themselves, they did not trust their skills and 
personal resources (i.e., lower Ryff’s psychological well-
being (PWB) Self-Acceptance score), tended to be influ-
enced by the opinions of others in decision making (i.e., 
lower Ryff’s PWB Autonomy score), and reported hav-
ing difficulties in managing their everyday life (i.e., lower 
Ryff’s PWB Environmental Mastery score). Moreover, the 
Complainer group reported a mean CES-D score above the 
critical threshold (i.e., > 16), indicating the occurrence of 
significant clinical signs of depression. Consistently, fol-
lowing the Italian normative data [34], older individuals 
who self-reported higher CFQ scores also displayed less 

Table 3   Means (i.e., M), and Standard Deviations (i.e., SD), reported 
by the Non-Complainers and Complainers in Raven’s Coloured Pro-
gressive Matrices (i.e., Raven’s CPM), Phonological Fluency and 
Categorical Fluency and Wechsler’s Vocabulary (i.e., Vocabulary) 
conditions, respectively

Variable Non-complainer 
group

Complainer 
group

p

M SD M SD

Raven’s CPM 23.62 6.1 24.92 7.9 0.479
Phonological Fluency 27.98 8.12 26.94 10 0.732
Categorical Fluency 34.42 10.27 32.47 7.71 0.952
Vocabulary 33.77 12.93 32.22 13.74 0.8
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optimism (i.e., LOT-R mean score ≈ 30°–40° percentile). 
Overall, these outcomes suggest that older individuals 
who reported higher CFQ scores may be at risk of losing 
their autonomy in the management of their everyday life, 
developing a mood disorder (i.e., depression), and reduc-
ing their engagement with social life, which, in turn, rep-
resents a significant menace for the quality of life.

Fourth, consistent with previous research (Shakeel and 
Goghari 2017), the correlational analyses showed that self-
reported cognitive failures were not associated with objec-
tively assessed executive functions. Thus, as suggested by 
Toplak et al. (2013), one can conclude that “performance-
based and ratings of executive function assess different 
aspects of cognitive and behavioral functioning” (p. 137). 
Extending this, the inconsistency between the objective cog-
nitive assessment and self-reported evaluation of our partici-
pants’ mental efficiency converges with the conceptualiza-
tion of a tripartite structure of mind proposed by Stanovich 
(2009). According to this author, a set of domain-general 
processes (e.g., conditioning, unconscious implicit learn-
ing) operates autonomously from the higher-order control 
processes when stimuli are presented (i.e., autonomous mind 
or System 1). In addition, there is an analytic processing 
system (i.e., System 2) that is organized along two-level of 
processing, the algorithmic level and the reflective one. The 
algorithmic mind encompasses cognitive processes such as 
fluid intelligence that are evaluated through performance-
based tasks, whereas beliefs on one’s mental functioning are 
expressed at the level of the reflective mind. In summary, the 
lack of associations between the efficiency of executive func-
tions and self-reported cognitive failure of the participants 
in the study would reflect the functional independence of the 
reflective mind from the algorithmic mind.

In addition, in the current study, a series of ANCOVAs 
documented no differences between Complainers and Non-
Complainers in terms of cognitive functioning. Indeed, 
crystallized intelligence (i.e., vocabulary), verbal fluency, 
and non-verbal reasoning abilities were preserved both in 
Complainers and Non-Complainers (e.g., performance in 
Raven’s Coloured Progressive Matrices ≈ 50° percentile for 
Complainers and ≈ 75° percentile for Non-Complainers). 
Therefore, following Stern (2002), it is plausible to hypoth-
esize that both Complainers and Non-Complainers used their 
cognitive reserve resources (i.e., adequate vocabulary and 
being regularly engaged in leisurely activities) to counteract 
the detrimental effect of aging on their cognitive function-
ing. In this regard, in a review, Cheng (2016) argued that 
physical activity is effective in slowing age-related decline in 
the gray matter volume of older individuals with and without 
cognitive impairment, and regular physical exercise seems 
to positively impact executive functions in late adulthood. 
Furthermore, the author stated that cognitively stimulating 
leisure activities protect against the risk for dementia (i.e., 

engaging different cognitive skills, including executive func-
tions, in carrying out a wide range of tasks), and delay symp-
tom onset (Cheng 2016). In the current sample, participants 
were engaged in different types of hobbies, which could 
have had a beneficial effect on cognitive functioning and in 
the empowerment of cognitive reserve. Despite this, in the 
present study, participants who exhibited more subjective 
cognitive failures tended to underestimate their actual cogni-
tive efficiency and reported poorer perceived mental health. 
Therefore, following O'Connor et al. (1990), it is plausible 
to hypothesize that older people with significant depressive 
signs tended to exaggerate their perceived cognitive func-
tions deficiencies, complaining about dealing with their eve-
ryday problems and feeling less competent in managing their 
lives (e.g., in the current study, Complainers reported lower 
scores in the Ryff’s PWB Environmental Mastery subscale).

Assuming an applied perspective, these outcomes sug-
gest that the objective evaluation of cognitive function-
ing (e.g., passive and active working memory, inhibition, 
updating, verbal and non-verbal fluency) in late adulthood 
should be accompanied by the self-reported assessment of 
cognitive processes, as subjective cognitive concerns may 
be predictive of non-normative cognitive decline (Sperling 
et al. 2011). In addition, the concurrent evaluation of cog-
nitive and metacognitive resources in late adulthood will 
allow assessing the consistency between the examinee’s 
residual cognitive resources and his/her level of aware-
ness of his/her cognitive efficiency. This implies that when 
older individuals underestimate their actual cognitive 
functioning, it is crucial to inform them about the incon-
sistency between what they report on their perceptions of 
mental functioning and their objective cognitive ability, 
to help them to increase their self-efficacy and to decrease 
the occurrence of depressive symptoms. In this regard, 
a study showed the effectiveness of a psychoeducational 
intervention (i.e., consisting of eight sessions designed to 
inform about cognitive aging, memory beliefs, negative 
aging stereotypes, and compensatory metacognitive strate-
gies to be used in everyday life) in reducing negative reac-
tions toward the age-related cognitive decline in a group 
of healthy older women exhibiting cognitive concerns 
(Hoogenhout et al. 2012).

Moreover, these results also suggest the need to imple-
ment targeted interventions designed to enhance metacog-
nitive and cognitive functioning in late adulthood. In this 
regard, there is evidence of the effectiveness of combined 
cognitive and metacognitive psychoeducational interven-
tions that improve everyday functioning and psychological 
well-being (e.g., greater life satisfaction) and increase meta-
cognitive knowledge (e.g., restructuring memory beliefs and 
increasing awareness about memory routines and their util-
ity in the daily life) of community-based older individuals 
(Cheng 2016; Pearman et al. 2020).
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However, some limitations of this investigation should be 
acknowledged. The small sample size and battery of tools 
used to assess the efficiency of executive functions and sub-
jective cognitive complaints, the lack of longitudinal data to 
examine developmental trends in participants’ metacognitive 
and cognitive functioning, and the exclusive enrollment of 
community-dwellers, suggest caution in generalizing the 
current results, especially to older individuals living in nurs-
ing homes. Thus, future research should replicate the cur-
rent study considering and overcoming the aforementioned 
limitations.

Funding  Open access funding provided by Università degli Studi di 
Cagliari within the CRUI-CARE Agreement.

Availability of data and materials  The data that support the find-
ings of this study are not publicly available due to privacy or ethical 
restrictions.

Declarations 

Conflict of interest  The author have declared that no conflict of inter-
est exists.

Ethics approval  The study was conducted in accordance with the ethi-
cal standards of the institutional research committee and with the 1964 
Helsinki Declaration and its later amendments.

Consent to participate  Written informed consent was given by all par-
ticipants prior to participation.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

References

Anolli L (2005) L’ottimismo [The optimism]. Il Mulino, Bologna
Belacchi C, Scalisi TG, Cannoni E, Cornoldi C (2008) Coloured Pro-

gressive Matrices Standardizzazione Italiana [CPM-Coloured Pro-
gressive Matrices Italian Standardization]. Giunti OS, Florence

Broadbent DE, Cooper PF, Fitzgerald P, Parkes KR (1982) The Cog-
nitive Failure Questionnaire (CFQ) and its correlates. Br J Clin 
Psychol 21:1–16. https://​doi.​org/​10.​1111/j.​2044-​8260.​1982.​tb014​
21.x

Chen X, Farrell ME, Rundle MM et al (2021) The relationship of func-
tional hippocampal activity, amyloid deposition, and longitudinal 
memory decline to memory complaints in cognitively healthy 

older adults. Neurobiol Aging 105:318–326. https://​doi.​org/​10.​
1016/j.​neuro​biola​ging.​2021.​04.​020

Cheng ST (2016) Cognitive reserve and the prevention of dementia: 
the role of physical and cognitive activities. Curr Psychiatry Rep 
18:85. https://​doi.​org/​10.​1007/​s11920-​016-​0721-2

Cohen J (1988) Statistical power analysis for the behavioral sciences. 
Lawrence Erlbaum, Hillsdale

Collins A, Koechlin E (2012) Reasoning, learning, and creativity: 
frontal lobe function and human decision-making. PLoS Biol 
10:e1001293. https://​doi.​org/​10.​1371/​journ​al.​pbio.​10012​93

Conversano C, Rotondo A, Lensi E et al (2010) Optimism and its 
impact on mental and physical well-being. Clin Pract Epidemiol 
Ment Health 6:25–29. https://​doi.​org/​10.​2174/​17450​17901​00601​
0025

De Beni R, Borella E, Carretti B, Marigo C, Nava LA (2007) BAC: 
Benessere e Abilità Cognitive nell’età Adulta e Avanzata [BAC: 
Wellness and Cognitive Abilities in the Advanced and Adult 
Age]. Organizzazioni Speciali, Florence

Fastame MC, Penna MP (2014) Psychological well-being and meta-
cognition in the fourth age: an explorative study in an Italian 
oldest old sample. Aging Ment Health 18:648–652. https://​doi.​
org/​10.​1080/​13607​863.​2013.​866635

Fastame MC, Penna MP, Rossetti ES (2014a) Perceived cognitive 
efficiency and subjective well-being in late adulthood: the 
impact of developmental factors. J Adult Dev 21:173–180. 
https://​doi.​org/​10.​1007/​s10804-​014-​9189-7

Fastame MC, Penna MP, Rossetti ES, Agus M (2014b) The effect 
of age and socio-cultural factors on self-rated well-being and 
metacognitive and mnestic efficiency among healthy elderly 
people. Appl Res Qual Life 9:325–334. https://​doi.​org/​10.​1007/​
s11482-​013-​9238-6

Fastame MC, Mulas I, Pau M (2021) Mental health and motor effi-
ciency of older adults living in the Sardinia’s Blue Zone: a 
follow-up study. Int Psychogeriatr 33:1277–1288. https://​doi.​
org/​10.​1017/​S1041​61022​00016​59

Fava GA (1983) Assessing depressive symptoms across cultures: 
Italian validation of the CES-D self-rating scale. J Clin Psychol 
39:249–251. https://​doi.​org/​10.​1002/​1097-​4679(198303)​39:2%​
3c249::​AID-​JCLP2​27039​0218%​3e3.0.​CO;2-Y

Folstein MF, Folstein SE, McHugh PR (1975) Mini-mental state. A 
practical method for grading the cognitive state of patients for 
the clinician. J Psychiatr Res 12:189–198. https://​doi.​org/​10.​
1016/​0022-​3956(75)​90026-6

Hohman TJ, Beason-Held LL, Lamar M, Resnick SM (2011) Subjec-
tive cognitive complaints and longitudinal changes in memory 
and brain function. Neuropsychology 25:125–130. https://​doi.​
org/​10.​1037/​a0020​859

Hoogenhout EM, de Groot RH, Van der Elst W, Jolles J (2012) 
Effects of a comprehensive educational group intervention in 
older women with cognitive complaints: a randomized con-
trolled trial. Aging Ment Health 16:135–144. https://​doi.​org/​
10.​1080/​13607​863.​2011.​598846

Jack CR Jr, Bennett DA, Blennow K et al (2018) NIA-AA Research 
framework: Toward a biological definition of Alzheimer’s dis-
ease. Alzheimers Dement 14:535–562. https://​doi.​org/​10.​1016/j.​
jalz.​2018.​02.​018

Jonker C, Launer LJ, Hooijer C et al (1996) Memory complaints 
and memory impairment in older individuals. J Am Geriatr Soc 
44:44–49. https://​doi.​org/​10.​1111/j.​1532-​5415.​1996.​tb056​36.x

Jungwirth S, Fischer P, Weissgram S et al (2004) Subjective memory 
complaints and objective memory impairment in the Vienna-
Transdanube aging community. J Am Geriatr Soc 52:263–268. 
https://​doi.​org/​10.​1111/j.​1532-​5415.​2004.​52066.x

Kim H (2011) Neural activity that predicts subsequent memory and 
forgetting: a meta-analysis of 74 fMRI studies. Neuroimage 

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1111/j.2044-8260.1982.tb01421.x
https://doi.org/10.1111/j.2044-8260.1982.tb01421.x
https://doi.org/10.1016/j.neurobiolaging.2021.04.020
https://doi.org/10.1016/j.neurobiolaging.2021.04.020
https://doi.org/10.1007/s11920-016-0721-2
https://doi.org/10.1371/journal.pbio.1001293
https://doi.org/10.2174/1745017901006010025
https://doi.org/10.2174/1745017901006010025
https://doi.org/10.1080/13607863.2013.866635
https://doi.org/10.1080/13607863.2013.866635
https://doi.org/10.1007/s10804-014-9189-7
https://doi.org/10.1007/s11482-013-9238-6
https://doi.org/10.1007/s11482-013-9238-6
https://doi.org/10.1017/S1041610220001659
https://doi.org/10.1017/S1041610220001659
https://doi.org/10.1002/1097-4679(198303)39:2%3c249::AID-JCLP2270390218%3e3.0.CO;2-Y
https://doi.org/10.1002/1097-4679(198303)39:2%3c249::AID-JCLP2270390218%3e3.0.CO;2-Y
https://doi.org/10.1016/0022-3956(75)90026-6
https://doi.org/10.1016/0022-3956(75)90026-6
https://doi.org/10.1037/a0020859
https://doi.org/10.1037/a0020859
https://doi.org/10.1080/13607863.2011.598846
https://doi.org/10.1080/13607863.2011.598846
https://doi.org/10.1016/j.jalz.2018.02.018
https://doi.org/10.1016/j.jalz.2018.02.018
https://doi.org/10.1111/j.1532-5415.1996.tb05636.x
https://doi.org/10.1111/j.1532-5415.2004.52066.x


512	 Cognitive Processing (2022) 23:503–512

1 3

54:2446–2461. https://​doi.​org/​10.​1016/j.​neuro​image.​2010.​09.​
045

Magni E, Binetti G, Bianchetti A et al (1996) Mini-Mental State 
Examination: a normative study in Italian elderly population. Eur 
J Neurol 3:198–202. https://​doi.​org/​10.​1111/j.​1468-​1331.​1996.​
tb004​23.x

Mecacci L, Righi S (2006) Cognitive failures, metacognitive beliefs 
and aging. Pers Individ Differ 40:1453–1459. https://​doi.​org/​10.​
1016/j.​paid.​2005.​11.​022

Mendonça MD, Alves L, Bugalho P (2016) From subjective cognitive 
complaints to dementia: who is at risk? A Systematic Review. 
Am J Alzheimers Dis Other Demen 31:105–114. https://​doi.​org/​
10.​1177/​15333​17515

Novelli G, Papagno C, Capitani E, Laiacona M (1986) Tre test clinici 
di ricerca e produzione lessicale. Taratura su soggetti normali 
[Three clinical tests for lexical research and production. Validation 
on normal subjects]. Arch Psicol Neurol Psichiatr 47:477–506

O’Connor DW, Pollitt PA, Roth M, Brook CPB, Reiss BB (1990) 
Memory complaints and impairment in normal, depressed, and 
demented elderly persons identified in a community survey. Arch 
Gen Psychiatry 47:224–227. https://​doi.​org/​10.​1001/​archp​syc.​
1990.​01810​15002​4005

Orsini A, Laicardi C (1997) WAIS-R. Contributo Alla Taratura Italiana 
[WAIS-R. Contribution to the Italian Validation]. O.S. Organiz-
zazioni Speciali, Florence

Pearman A, Hertzog C, Gerstorf D (2014) Little evidence for links 
between memory complaints and memory performance in very 
old age: longitudinal analyses from the Berlin Aging Study. Psy-
chol Aging 29:828–842. https://​doi.​org/​10.​1037/​a0037​141

Pearman A, Lustig E, Hughes ML, Hertzog C (2020) Initial evidence 
for the efficacy of an everyday memory and metacognitive inter-
vention. Innov Aging 4:igaa054. https://​doi.​org/​10.​1093/​geroni/​
igaa0​54

Petersen RC, Wiste HJ, Weigand SD et al (2016) Association of ele-
vated amyloid levels with cognition and biomarkers in cognitively 
normal people from the community. JAMA Neurol 73:85–92. 
https://​doi.​org/​10.​1001/​jaman​eurol.​2015.​3098

Picardi A, Bartone PT, Querci R et al (2012) Development and valida-
tion of the Italian version of the 15-item dispositional resilience 
scale. Riv Psichiatr 47:231–237. https://​doi.​org/​10.​1708/​1128.​
12446

Radloff LS (1977) The CES-D Scale: A self-report depression scale for 
research in the general population. Appl Psychol Meas 1:385–401. 
https://​doi.​org/​10.​1177/​01466​21677​00100​306

Raven JC (1958) Guide to using the coloured progressive matrices. H. 
K. Lewis & Co, Oxford

Ryff CD, Keyes CLM (1995) The structure of psychological well-being 
revisited. J Pers Soc Psychol 69:719–727. https://​doi.​org/​10.​1037/​
0022-​3514.​69.4.​719

Scheier MF, Carver CS, Bridges MW (1994) Distinguishing opti-
mism from neuroticism (and trait anxiety, self-mastery, and self-
esteem): a reevaluation of the Life Orientation Test. J Pers Soc 
Psychol 67:1063–1078. https://​doi.​org/​10.​1037//​0022-​3514.​67.6.​
1063

Shakeel MK, Goghari VM (2017) Measuring fluid Intelligence in 
healthy older adults. J Aging Res. https://​doi.​org/​10.​1155/​2017/​
85145​82

Sperling RA, Aisen PS, Beckett LA et al (2011) Toward defining the 
preclinical stages of Alzheimer’s disease: recommendations from 
the national institute on aging-Alzheimer’s association work-
groups on diagnostic guidelines for Alzheimer’s disease. Alzhei-
mers Dement 7:280–292. https://​doi.​org/​10.​1016/j.​jalz.​2011.​03.​
003

Squire LR (1992) Memory and the hippocampus: a synthesis from find-
ings with rats, monkeys, and humans. Psycholog Rev 99:195–231. 
https://​doi.​org/​10.​1037/​0033-​295X.​99.2.​195

Stanovich KE (2009) Distinguishing the reflective, algorithmic, and 
autonomous minds: Is it time for a tri-process theory? In: St. 
Evans JBT, Frankish K (eds) In two minds: dual processes and 
beyond. Oxford University Press, New York, pp 55–88

Stern Y (2002) What is cognitive reserve? Theory and research appli-
cation of the reserve concept. J Int Neuropsychol Soc 8:448–460. 
https://​doi.​org/​10.​1017/​S1355​61770​28132​48

Toplak ME, West RF, Stanovich KE (2013) Practitioner review: Do 
performance-based measures and ratings of executive function 
assess the same construct? Jf Child Psychol Child Psychiatry 
54:131–143. https://​doi.​org/​10.​1111/​jcpp.​12001

Tosi G, Borsani C, Castiglioni S et al (2020) Complexity in neuropsy-
chological assessments of cognitive impairment: a network analy-
sis approach. Cortex 124:85–96. https://​doi.​org/​10.​1016/j.​cortex.​
2019.​11.​004

Wechsler D (1981) WAIS-R Manual: Wechsler Adult Intelligence 
Scale-Revised. Psychological Corporation, New York

Zullo L, Clark C, Gholam M et al (2021) Factors associated with 
subjective cognitive decline in dementia-free older adults—a 
population-based study. Int J Geriatr Psychiatry. https://​doi.​org/​
10.​1002/​gps.​5509

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1016/j.neuroimage.2010.09.045
https://doi.org/10.1016/j.neuroimage.2010.09.045
https://doi.org/10.1111/j.1468-1331.1996.tb00423.x
https://doi.org/10.1111/j.1468-1331.1996.tb00423.x
https://doi.org/10.1016/j.paid.2005.11.022
https://doi.org/10.1016/j.paid.2005.11.022
https://doi.org/10.1177/1533317515
https://doi.org/10.1177/1533317515
https://doi.org/10.1001/archpsyc.1990.01810150024005
https://doi.org/10.1001/archpsyc.1990.01810150024005
https://doi.org/10.1037/a0037141
https://doi.org/10.1093/geroni/igaa054
https://doi.org/10.1093/geroni/igaa054
https://doi.org/10.1001/jamaneurol.2015.3098
https://doi.org/10.1708/1128.12446
https://doi.org/10.1708/1128.12446
https://doi.org/10.1177/014662167700100306
https://doi.org/10.1037/0022-3514.69.4.719
https://doi.org/10.1037/0022-3514.69.4.719
https://doi.org/10.1037//0022-3514.67.6.1063
https://doi.org/10.1037//0022-3514.67.6.1063
https://doi.org/10.1155/2017/8514582
https://doi.org/10.1155/2017/8514582
https://doi.org/10.1016/j.jalz.2011.03.003
https://doi.org/10.1016/j.jalz.2011.03.003
https://doi.org/10.1037/0033-295X.99.2.195
https://doi.org/10.1017/S1355617702813248
https://doi.org/10.1111/jcpp.12001
https://doi.org/10.1016/j.cortex.2019.11.004
https://doi.org/10.1016/j.cortex.2019.11.004
https://doi.org/10.1002/gps.5509
https://doi.org/10.1002/gps.5509

	Are subjective cognitive complaints associated with executive functions and mental health of older adults?
	Abstract
	Introduction
	Methods
	Participants
	Materials
	Procedure
	Data analysis

	Results
	Discussion
	References




