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Abstract The aim of the present research was to investigate the effect of cross-cultural
and age-related factors on self-referent metacognitive efficiency, psychological well-
being, and mnestic performance in late adulthood. Ninety-three healthy adults recruited
in individualistic northwest Italian and collectivistic Sardinian contexts were respective-
ly assigned to the Old (i.e., 65–74 years) and Very Old (i.e., ≥ 75 years) groups and were
individually administered a battery of well-being and metacognitive measures and
working memory tasks. A series of MANOVAs was carried out on well-being and
metacognitive measures and working memory tasks. Sardinians showed greater levels
of perceived well-being, less marked psychological distress, and more preserved
mnestic functions than the controls from the northwest Italian context. Moreover,
participants from the Old group self-referred more coping strategies, emotional compe-
tencies, and personal satisfaction, and less depressive symptoms. Then, a hierarchical
linear regressions where different socio-demographic, working memory metacognitive
and social desirability measures were used as predictors of general psychological well-
being shows that socio cultural context, social desirability, visuo-spatial sequential
working memory and metamemory measures predict perceived well-being. Socio-
cultural contexts emphasizing the positive social role of the elderly seem to promote
psychological well-being, that is, life quality in late adulthood.
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Since the early 1970s, research has focused on the study of metamemory, a subfield
of metacognition referring to personal knowledge, monitoring, and control of appro-
priate learning and cognitive processes (Dunlosky and Bjork 2008).

There is evidence that the perceived efficiency of the metamnestic processes is strictly
related to self-rated measures of psychological well-being and negative mood in late
healthy adulthood, that is, the more depressive symptoms the elderly person presents,
the more negative his/her metamnestic self-assessment tends to be (e.g., Bandura 1989;
Larrabee and Levin 1986). Consequently, lower esteem for the metamemory processes
negatively impacts the mnestic performance of older adults (e.g., Hertzog et al. 1990)
because negative beliefs about mnestic processes generate an anticipatory anxiety,
reducing motivation toward memory tasks (e.g., Valentin et al. 2006). In this regard,
the effect of metacognitive and emotional factors on Working Memory (WM) perfor-
mance risks is greater due to the ageing effect, which is prominent in late adulthood (e.g.
Fastame and Cavallini 2011). As a consequence, the life quality of the elderly people
tends to be undermined by lower self-efficacy, depression, and limited WM function,
which, in turn, are fundamental for temporarily storing and processing information
during various cognitive tasks, such as reading, comprehension, and spatial orientation
(Baddeley 1986; Bandura 1989; Fastame et al. 2008).

Furthermore, Fastame et al. (2008) and Fastame and Penna (2012) show that self-
reported measures of metacognitive efficiency and well-being in late adulthood are
also affected by social desirability, a responding style defined by the tendency to
make an exaggerated positive impression, to satisfy a need for social approval, and/or
to avoid criticism (Paulhus 1984).

The present research was mainly aimed at investigating if and how working memory
performance is linked to metacognitive processes and perceived well-being measures in
late adulthood. A further goal was to explore the effect of socio-cultural and age-related
factors on metacognitive and psychological well-being measures in older Italian healthy
populations. Thereby, participants were recruited from the Mediterranean isle of Sardinia,
where a collectivist culture considering the elderly as a resource of knowledge and cultural
traditions prevails (Yoon et al. 2000) and from an individualistic Northern Italian com-
munity, where the social role of the elderly is not highlighted. Indeed, according to
Carpiniello et al. (1989) people living in Sardianian rural areas are more likely to have
an available social network nearby ready to help, their social relationships are more
functional, less superficial and connoted by a strong emotional attachment. In other
words, in Sardinian rural villages neighbours represent an excellent source of practical
and emotional support preventing the feeling of loneliness and the occurrence of depres-
sive signs. In contrast, Northern Italy seems to be characterized by the prevalence of
individualist traits, that is, people are more competitive, more independent by their social
network, they tend to distinguish the self from others, focusing attention to the fulfillment
of self interests and personal goals over those of society (Martella and Mass 2000).

In current study it was expected that WM performance would be predicted by self-
rated metacognitive and emotional measures. Moreover, age-related and socio-
cultural effects were hypothesized to be related to psychological well-being and
WM efficiency in late adulthood; that is, mnestic functions and perceived well-
being were expected to be more preserved among the Old adults than among the
Very Old group, and higher levels of wellness and lower depression symptoms were
hypothesized to be more evident in the collectivist cultural context.
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Method

Participants

Ninety-three healthy adults, 65 to 99 years of age, living where a traditional and
unpretentious agro-pastoral lifestyle still prevails, voluntarily participated in the
research. These volunteers were assigned to the Old (i.e., 65–74 years) or Very Old
(i.e., > 75 years) group. Forty-six elders were recruited from the province of
Ogliastra, in the central-eastern part of Sardinia, which is known for the longevity
of its inhabitants and the dominance of a collectivist culture (Eller 2011). Forty-seven
control subjects were recruited from Grontardo, in northwest Italy, where there is no
evidence of the dominance of collectivist cultural values. In order to be selected,
participants had to be a native-born, permanent residents in Ogliastra or in the area of
Grontardo; descendants of people originally from that area for at least two previous
generations; and had to show no signs of cognitive impairment (Table 1).

Materials and Procedure

Participants were tested individually in two experimental sessions that lasted approx-
imately 60 min each. During the first session, the following inventories were
presented:

& Socio-demographic interview (Fastame et al. 2011) was developed to collect
socio-demographic information about the respondent and, to learn his/her daily
life habits and how he/she spend his/her time.

& The mini-mental state examination (MMSE) (Folstein et al. 1975) is a paper-and-
pencil inventory assessing global cognitive efficiency. A cut-off of < 24/30 was
the criterion used to exclude cognitively impaired participants.

& The Psychological Well-Being and Aging Questionnaire (PWAQ) (De Beni et al.
2007) is composed of 37 items measuring the capacity to adapt oneself to events
in a flexible fashion (resilience) and the capacity for problem solving (coping) and
personal self-efficacy. Scores are expressed on a 4-point Likert scale ranging from
1 (never) to 3 (often). This inventory provides separate measures of general
wellness (PWAQtot) that is expressed by total score (i.e., the maximum is 111),
personal satisfaction (PS- PWAQ, defined as the satisfaction level with respect to
what was realized in the past, the level of self-appreciation in the present, and the
expectations of satisfaction in the future), coping strategies (SC- PWAQ, the
capacity to tackle daily life problems and to overcome issues), and emotional
competencies (EM- PWAQ, the capacity to recognize and understand emotional
status and to establish social relationships).

& The Center of Epidemiological Studies of Depression Scale (CES-D) (Radloff
1977; Italian version, Fava 1983) consists of 20 questions self-rating psycholog-
ical distress and depressive affects during the past week. Each question has to be
rated on a 4-point Likert scale ranging from 0 (rarely or never) to 3 (most days or
every day). The maximum total score is 60 and is calculated as the sum of the
algebraic value corresponding to each item. The Italian cut-off to diagnose
depressive symptoms is a score of 23 or higher.
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& The Sensitivity to Memory Questionnaire (SMQ) (Cornoldi and De Beni 2003) is a
34-item pencil-and-paper inventory assessing the propensity to recall, that is, the
attitude of people toward the utility of memory processes in recalling events from
their own past and to pay attention to personal autobiographical memories. Overall,
this questionnaire self-rates one’s habit of remembering past events, the frequency
and intensity of the recall, one’s attitude toward recent personal events and
metacognitive sensivity to autobiographical recall, that refers to the tendency to
store personal memories and use external supports or mnemonic strategies to help
the recovery. Scores are expressed on a 4-point Likert scale, ranging from 0 (never,
to assess the frequency of the behavior, and not at all, to self-rate attitudes toward
personal memories) to 3 (often and yes). The maximum total score is 102.

& The Cognitive Failures Questionnaire (CFQ) (Broadbent et al. 1982; Italian
version, De Beni et al. 2007) consists of 25 items assessing the capacity to resist

Table 1 Socio-demographic information and level of cognitive efficiency assessed by the mini-mental
state examination collected from all participants who took part in the research. Data are distinguished per
age group (Old and Very Old) and geographical provenience of the participants (Ogliastra and Grontardo)

Very old group
(65–74 years)

Very-old group
(75–99 years)

Ogliastra n 23 23

genre

males 11 11

females 12 12

Age (years) M=69.55 M=81.78

(SD=2.74) (SD=5.95)

Mini Mental M=27.07 M=27.66

State Examination (SD=1.41) (SD=1.42)

Education (years)

Males Females Males Females

1–8 4 6 5 6

> 8 7 6 6 6

Grontardo n 24 23

genre

males 12 11

females 12 12

Age (years) M=70.75 M=84.61

(SD=2.33) (SD=5.18)

Mini Mental M=26.67 M=26.41

State Examination (SD=1.79) (SD=1.51)

Education (years)

Males Females Males Females

< 8 6 6 5 6

> 8 6 6 6 6

Total per age group 47 46
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irrelevant stimuli while remembering to perform a task. Thereby, the respondent is
asked to self-assess how frequently mmnestic or motor functions have failed in
his or her daily life during the last six months by using a 5-point Likert scale
ranging from 0 (never) to 4 (very often).

& The Marlowe-Crowne Social Desirability Scale (MCSD, Crowne and Marlowe
1960; Italian version for aged people, Fastame and Penna 2012) consists of 33
true/false items describing socially acceptable but unlikely behaviors and socially
rejected but likely behaviors. The Italian cut-off to diagnose a socially desirable
responding style is a score of 26 or higher for 65–74 aged elders and a score of 30
or higher for ≥75 years old people.

During the second experimental session, participants were individually given the
following WM tests:

& The Visual Pattern Test (VPT) (Della Sala et al. 1997) measures simultaneous
passive spatial processes. This test requires the immediate recall of an increasing
number of stimulus targets located in a matrix varying in size and complexity.

& The Forward and Backward Corsi Block Tapping Tests (Milner 1971) assesses
passive and active visuospatial sequential processes. These tests consist of the
immediate recovery of spatial pathways in the same or in the reverse order
previously pointed out by the experimenter.

& The Jigsaw Puzzle Test (Vecchi and Richardson 2000) is a measure of imagery
efficiency because it requires the subject to mentally solve a puzzle of a known
object without moving or touching the pieces and to write down on a grid the
number corresponding to each fragment that the participant would locate in a
certain position to resemble the object.

Results

First, we compared the subjects’ responses referring to the two cultural-geographical
areas in relation to the management of free time, considered as indicators of well-
being. We applied the Bivariate Pearson Chi Square to evaluate whether in two socio-
cultural contexts there are different habits related to doing several activities. We
highlighted that there is a significant difference in relation to the time spent in
reading; that is, compared to participants from Ogliastra those from Grontardo spend
more time in reading (χ2=14.46; df=4; p=.006). Moreover, subjects from Grontardo
are less likely to be involved in any recreational/social activities than Sardinian
participants (χ2=15.73; df=4; p=.003). Furthermore, there is evidence that people
from Ogliastra dedicate a greater amount of hours for their hobbies than participants
from northwestern Italy (χ2=11.705; df=3; p=.008). Similarly, participants from
Ogliastra spend a greater amount of time cultivating the land than participants from
Grontardo (χ2=8.114; df=3; p=.044).

Hence, a hierarchical linear regression was carried out, where as predictors
of PWAQtot in the first step we used the socio-demographic variables (i.e., age,
years of education, socio-cultural context, the habit of attending the country
side), whereas in the second step we inserted the WM measures (i.e., Forward
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and Backward Digit Span Tests, Forward and Backward Corsi Block Tapping
Tests, Visual Pattern Test, Jigsaw Puzzle Test) the Sensitivity to Memory
Questionnaire and MCSD.

At the first step we confirm the significant effect of socio cultural context, in fact
participants living in Ogliastra self-rate a higher level of psychological well-being.
This is confirmed at the second step of regression, where there is also evidence that
also social desirability, sensitivity to memory and Forward Corsi Block Tapping Tests
predict perceived well-being. Table 2 summarizes these results.

A 2 (socio-cultural context: Ogliastra vs. Grontardo) × 2 (age group: Old vs. Very
Old) between-subjects multivariate analysis of variance (MANOVA) was carried out
on well-being measures (i.e., PWAQtot, PS- PWAQ, SC- PWAQ, and EM- PWAQ),
negative mood (CES-D), sensitivity to memory (SMQ) and perceived cognitive
efficiency (CFQ) to investigate the impact of age and cross-cultural factors.

The Multivariate tests highlighted a significant main effect only for the socio-
cultural variable (Wilks’ Lambda = .666, df=7;80, p<.001) and for the age group
variable (Wilks’ Lambda = .832, df=7;80, p<.05).

The main effect of socio-cultural context was significant on PWAQtot [F(1,89) =
13.51, p<.0001, partial η2p=.14], PS- PWAQ [F(1,89) = 11.97, p=.001, partial
η2p=.12], SC- PWAQ [F(1,89) = 7.84, p=.006, partial η2p=.08], EM- PWAQ scores
[F(1,89) = 17, p<.0001, partial η2p=.16], CES-D [F(1,89) = 33.27, p<.0001, partial
η2p=.28] and CFQ [F(1,89) = 3.89, p=.05, partial η2p=.04] but not on SMQ [F(1,89) =
.97, p=.33, partial η2p=.01]. Overall, participants in Ogliastra reported greater
subjective well-being, lower levels of cognitive failures and depressive symptoms than
the elderly from Grontardo. There was a significant main effect of age group on
PWAQtot [F(1,89) = 5.16, p=.026, partial η2p=.06], PS- PWAQ [F(1,89) = 4.13,
p=.045, partial η2p=.05], SC- PWAQ [F(1,89) = 8.34, p=.005, partial η2p=.09], and
CES-D [F(1,89) = 9.52, p=.003, partial η2p=.10] scores. Subjective well-being
indices were greater for the Old participants than for the Very Old ones. The main
effect of age group on EM- PWAQ [F(1,89) = 1, p=.32, partial η2p=.01], SMQ
[F(1,89) =.53, p=.47, partial η2p=.006] and CFQ [F(1,89) =.01, p=.92, partial
η2p<.0001] scores was not significant. There were not significant interactions between
environment and age group on PWAQtot scores [F(1,89) = .15, p=.7, partial
η2p=.002], or on PS- PWAQ [F(1,89) = .013, p=.91, partial η2p<.0001], SC- PWAQ
[F(1,89) = .012, p=.91, partial η2p<.0001], EM- PWAQ [F(1,89) = .47, p=.49,
partial η2p=.005], CES-D [F(1,89) =.35, p=.55, partial η2p=.004], SMQ [F(1,89) =
.43, p=. 51, partial η2p=.005] and CFQ scores [F(1,89) =.006, p=.94, partial
η2p<.0001].

Finally, A 2 (socio-cultural context: Ogliastra vs. Grontardo) × 2 (age group: Old
vs. Very Old) between-subjects MANOVA was carried out each WM measures.

The Multivariate tests emphasized a significant main effect merely for the socio-
cultural variable (Wilks’ Lambda = .894, df=4;85, p<.05) and for the age group
variable (Wilks’ Lambda = .807, df=4;85, p<.001).

The main effect of socio-cultural context was significant on Backward Corsi
Block Tapping Test [F(1,89) = 4.92, p=.03, partial η2p=.05] and Jigsaw Puzzle
test [F(1,89) = 4.12, p=.04, partial η2p=.04], whereas it approaches significance
on VPT score [F(1,89) = 3.65, p=.059, partial η2p=.00]. Mnestic performances
of participants from Ogliastra were significantly more accurate than those of
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respondents from Grontardo. The main effect of socio-cultural context was not
significant on Forward Corsi Block Tapping Test scores [F(1,89) = .24, p=.63,
partial η2p=.003]. There was a significant main effect of age group on Forward
Corsi Block Tapping Test [F(1,89) = 4.51, p=.04, partial η2p=.05], Backward
Corsi Block Tapping Test [F(1,89) = 7.69, p=.007, partial η2p=.08], VPT
[F(1,89) = 10.42, p=.002, partial η2p=.11] and Jigsaw Puzzle Test scores
[F(1,89) = 18.82, p<.0001, partial η2p=.18]. Old group outperformed Very
old group in all WM measures. There were not significant interactions
between environment and age group on Forward Corsi Block Tapping Test
[F(1,89) = 2.40, p= .13, partial η2p= .03], or on Backward Corsi Block
Tapping Test [F(1,89) = 1.65, p=.20, partial η2p=.02], VPT [F(1,89) = .08,
p=.78, partial η2p=.001] and Jigsaw Puzzle Test measures [F(1,89) = .01,
p=.92, partial η2p<.0001].

Discussion and Conclusions

The purpose of the present study was to investigate the predictors of WM perfor-
mance and the effect of cross-cultural and age-related factors on perceived
metacognitive and psychological well-being as well as on mnestic measures in
Italian healthy elderly people.

The results revealed that coping strategies, emotional competencies, and sensitiv-
ity to memory are the best predictors of WM performance. However, unlike previous
findings (Larrabee and Levin 1986), measures of depressive symptoms did not
predict mnestic performance.

Table 2 Hierarchical linear regression (dependent variable PWAQtot) (n=93)

Block Variables Beta t p

1 Age −,146 −1,377 ,172

Years of education ,066 ,662 ,510

R2=.157 Socio-cultural context ,349 3,543 ,001

ES=17.78 Habit of attending the country side ,088 ,828 ,410

2 Age −,112 −,984 ,328

Years of education ,099 ,908 ,367

R2=.314 Socio-cultural context ,298 2,982 ,004

ES=16.03 Habit of attending the country side ,087 ,876 ,384

Socially desirable responding style ,334 3,497 ,001

Forward Corsi Block Tapping Tests ,281 1,985 ,050

Backward Corsi Block Tapping Tests −,165 −1,144 ,256

Forward Digit Span Test ,024 ,210 ,834

Backward Digit Span Test ,065 ,496 ,621

Visual Pattern Test ,012 ,091 ,927

Measure of Sensitivity to Memory Questionnaire ,350 3,736 ,000

Jigsaw Puzzle Test −,039 −,306 ,760
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Moreover, as expected, greater levels of self-rated psychological wellness and
lower levels of depressive symptoms were found in the Old group, perhaps because
they maintained active daily lives, which ultimately impacts self-efficacy (Bandura
1989).

In our opinion, a very relevant finding was that the socio-cultural context seems to
influence the perception of well-being, that is, participants recruited in Ogliastra,
where collectivistic cultural values prevail and the elderly are considered a resource
for the community (Carpiniello et al. 1989), showed greater levels of subjective well-
being, coping strategies, personal satisfaction, and emotional competencies, and
fewer depressive symptoms. These outcomes are strictly associated to the tendency
of Sardinian elders to be more involved in social/recreational activities and to be more
physically active (i.e., cultivating the land) than controls from northwestern Italy, that
instead prefer to spend their free time reading. In our opinion, these effects can be a
direct consequence of the valorization of older people within their social network;
that is, when the elderly are considered a depository of old traditions and local
knowledge, as in Ogliastra (Eller 2011; Fastame and Penna 2012), their social role
positively impacts their self-image, hence their perceived psychological wellness was
greater than that of the control subjects and even their social activity. A further direct
consequence was that the greatest perceived well-being of the participants from
Ogliastra corresponded to a better mnestic performance in WM tasks requiring the
active manipulation of mental images or spatial stimuli, such as in the Jigsaw Puzzle
Test (Vecchi and Richardson 2000) and the Backward Corsi Block Tapping Test
(Milner 1971). Overall, present results are consistent with previous findings by Rowe
and Kahn (1998), according to which the lack of a disease, the maintenance of high
cognitive and physical functioning and being actively engaged with life guarantee
successful aging, that is, an adequate life quality in later adulthood.

Finally, as expected from previous findings (e.g., Fastame et al. 2002; Fastame and
Cavallini 2011), WM performance is related to the age effect, that is, subjects in the
Old group outperformed those in the Very Old group, especially in tasks requiring
visuospatial information processing.

In our opinion present outcomes are consistent with studies on cognitive vitality, a
construct referring to ‘the ability to exploit cognitive resources for active information
processing and interaction with the environment in practical everyday activities’
(Walter-Ginzburg et al. 2008, p. 7, cit. in Poon and Cohen-Mansfield 2011).

In conclusion, our study suggests that the maintenance of cognitive and
metacognitive functioning together with a positive social connection and active
physical activity contribute massively in promoting perceived well-being and there-
fore quality of life. Furthermore, although, to our knowledge ours was the first cross-
cultural investigation among Italian elderly people, it suggests that mnestic perfor-
mance, metacognitive efficiency, and psychological well-being seem to be preserved
by the dominance of collectivistic cultural values as well as by physical and social
activities. Future research should clarify this aspect by replicating, for instance, this
study in other Italian collectivistic and individualistic cultural contexts.

This work was supported by grant number CRP2_7 from Regione Autonoma
Sardegna, given to the first author according to regional law 7/2007, ‘Promotion of
the scientific research and technological innovation in Sardinia’ within the European
Programme PO Sardegna European Social Fund (FSE) 2007–2013.
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