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A B S T R A C T

Memory complaints indicate the self-reported experience of memory failures or difficulties in daily life. While 
different measures of functional and psychological health seem to be associated with memory complaints in later 
life, the concurrent impact of perceived physical health, memory self-efficacy, and objectively measured motor 
and sleep parameters remains under-examined. This study addressed this gap by recruiting 118 community 
dwellers (Mage = 81.7 years, SD = 8.1 years) from the Sardinian Blue Zone, an area characterized by exceptional 
longevity. Participants completed assessments for memory self-efficacy, memory complaints, perceived physical 
health and cognitive efficiency. Additionally, objective measures of physical activity (PA)—measured as the 
number of daily steps and time spent in sedentary behavior—and sleep efficiency were collected via wrist-worn 
activity trackers for 7 consecutive days. Hierarchical logistic regression revealed a significant final model (χ2(1) 
= 31.101, p < .001), with excellent calibration (Hosmer and Lemeshow test, χ2(1) = 7.484 p = .485). Better 
Perceived physical health (OR = 0.64, 95% CI [0.48, 0.84], p = .001) and memory self-efficacy (OR = 0.80, 95% 
CI [0.67, 0.96], p = .014), reduced sedentary behavior (OR < 0.001, p = .018), and higher daily steps (OR =
1.00, p = .016) predicted fewer memory complaints, explaining 23.5% to 39.9% of the variance based on GDS- 
item10 score. In conclusion, objective data on mobility and sedentary behavior and subjective health-related 
evaluations converge to predict subjective memory complaints among older adults who are aging successfully.

1. Introduction

Memory complaints refer to the subjective perception that one's 
memory is declining, either compared to previous functioning or rela
tive to expectations, and may occur with or without objective evidence 
of cognitive impairment (Yu et al., 2025). While not considered a dis
order per se, memory complaints are highly prevalent in late adulthood, 
affecting approximately 25–50% of older individuals (Jonker et al., 
2000). Cross-sectional studies have yielded mixed findings regarding the 
relationship between subjective memory complaints and objective 
memory decline (e.g., Carrasco et al., 2017; Jonker et al., 1996; Jung
wirth et al., 2004); however, longitudinal evidence is more consistent. 
Notably, older adults reporting memory complaints without objective 
deficits have a twofold increased risk of developing dementia, with 
24.4% progressing to mild cognitive impairment and 10.9% to dementia 
over four years, compared with 4.6% of non-complainers (Mitchell et al., 
2014).

Memory complaints are also linked to emotional and psychological 

outcomes. Older individuals with such complaints are more prone to 
depressive symptoms (Ji et al., 2023; Kim and Kim, 2024), lower psy
chological well-being, and reduced optimism, even in the absence of 
objective cognitive deficits (Cutler and Brăgaru, 2017; Fastame, 2022). 
Lower self-efficacy amplifies this effect, with O'Shea et al. (2016)
reporting higher depressive symptoms in memory complainers with 
reduced belief in their ability to overcome challenges. Consistently, 
memory self-efficacy—the belief in one's capacity to successfully 
encode, recall, and manage everyday memory demands—predicts sub
jective memory complaints in adulthood (Aben et al., 2011).

Several demographic, lifestyle, and health factors also modulate 
memory complaints. Higher educational attainment, social engagement, 
and participation in socio-cultural activities are protective factors, 
whereas female sex, older age, hypertension, diabetes, and physical 
inactivity increase susceptibility (Carrasco et al., 2017; Yu et al., 2025). 
Physical activity (PA), in particular, has been associated with fewer 
subjective memory complaints, with leisure and structured exercise 
mitigating age-related working memory decline (Guo et al., 2025; Yu 
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et al., 2024). Overall, regardless of marital status, income, education, 
and gender, PA— whether in the form of gym exercise, aquatic activ
ities, yoga, or Pilates— prevents the risk of dementia, improves car
diovascular health, sleep, and quality of life (e.g., reinforcing social 
engagement and functional autonomy), and increases life expectancy 
(Parra-Rizo et al., 2024). Moreover, the combination of subjective 
cognitive complaints and reduced motor function, especially slower gait 
speed, predicts Motoric Cognitive Risk syndrome, a pre-dementia con
dition linked to falls, disability, and mortality (Verghese et al., 2013).

Despite this, direct evidence linking objectively measured PA to 
memory complaints remains limited, as most studies rely on cognitive 
tests rather than self-reported concerns, and subjective perception may 
not correspond to objective performance (Fastame, 2022). Objective, 
ecologically valid measures of sedentary behavior and PA, such as 
accelerometry, can provide continuous, real-world data, overcoming 
recall biases common in older adults (Heesch et al., 2018). Accel
erometry also enables reliable assessment of sleep duration and quality 
(Birrer et al., 2024), important given that poor sleep—characterized by 
short or long duration, prolonged latency, or fragmentation—is associ
ated with greater memory complaints and declines across multiple 
cognitive domains (Gamaldo et al., 2019; Siddarth et al., 2021; Xie et al., 
2024).

Given the aging global population—expected to reach 1.4 billion 
individuals over 60 by 2030, with 426 million octogenarians by 
2050—and the World Health Organization's emphasis on healthy aging 
(WHO, 2024), identifying predictors of memory complaints is critical. 
One promising avenue is the study of older adults aging exceptionally 
well, such as those living in Blue Zones, geographical regions charac
terized by longevity and simple lifestyles (Poulain and Herm, 2025). 
Beyond the Sardinian and Okinawan Blue Zones, recent validation in
cludes the Martinique Blue Zone (Poulain and Herm, 2025). Residents of 
Blue Zones generally exhibit low depressive symptoms, preserved 
functional health, higher psychological well-being, and active lifestyles, 
both subjectively and objectively measured through PA and mobility 
indicators (Fastame et al., 2021, 2025; Legrand et al., 2021; Pau et al., 
2025). Higher activity levels correlate with better cognitive function, 
engagement in socio-cultural activities, and fewer memory complaints 
(Fastame and Penna, 2014).

Despite these insights, the relationship between sleep patterns and 
metacognitive profiles in individuals aging well remains unexplored, 
reflecting a broader scarcity of objective sleep and memory complaint 
data in older populations (Siddarth et al., 2021). Furthermore, no 
studies have concurrently examined mobility, PA, sleep, perceived 
physical health, and memory self-efficacy as predictors of memory 
complaints, particularly in Blue Zone residents. Studying older adults 
who age successfully offers a unique opportunity to identify protective 
and predictive factors for memory complaints. These individuals often 
maintain high cognitive functioning, emotional well-being, and physical 
health despite advanced age, providing a natural model to examine how 
lifestyle, sleep, mobility, and self-efficacy interact to influence subjec
tive memory perception. Insights gained from this population can help 
distinguish modifiable behavioral and psychological factors from age- 
related decline, informing strategies to prevent or mitigate memory 
complaints in the broader aging population.

Based on these considerations, the present study aimed to disen
tangle the interplay of memory self-efficacy, perceived physical health, 
motor activity, and sleep in predicting memory complaints among older 
adults living in the Sardinian Blue Zone. Given its exploratory nature, we 
hypothesized that memory complaints would be predicted by sleep ef
ficiency (Siddarth et al., 2021), memory self-efficacy (Aben et al., 2011), 
perceived physical health (Carrasco et al., 2017), daily mobility (Chen 
et al., 2020), and sedentary behavior (Han et al., 2023).

2. Methods

2.1. Participants

One hundred and eighteen community-dwellers, 54 males and 64 
females (Mage = 81.7 years, SD = 8.1 years), were enrolled in several 
villages of the Sardinian Blue Zone. Such a sample size was primarily 
determined by feasibility considerations related to the unique charac
teristics of Blue Zone population. Indeed, these regions are defined by 
exceptional longevity and a relatively high proportion of very old in
dividuals in small geographical areas characterized by their modest size 
(i.e., on average 1000–3000 inhabitants), which inherently limits the 
pool of eligible participants. Recruitment was therefore constrained by 
the geographic dispersion, health status, willingness of older adults to 
participate in research as well as the following inclusion criteria: 1) 
living independently in their own homes; 2) being descendants from 
families living in the Sardinian Blue Zone for at least two previous 
generations; 3) being born and resident for their whole life (e.g., no 
emigration experiences) in the Sardinian Blue Zone; 4) free from severe 
cognitive decline, as indicated by a Mini-Mental State Examination 
(MMSE; Folstein et al., 1975) score of ≥20, which was used to assess 
global cognitive functioning and determine eligibility; 5) not reporting 
any neurologic or musculoskeletal condition that might negatively 
impact walking. All the respondents took part voluntarily in the study 
and did not receive any reward for their participation. Five participants 
were excluded because of suspected cognitive impairment. Table 1
summarizes the characteristics of the participants who met the inclusion 
criteria to take part in the study.

2.2. Materials

A socio-demographic interview (Fastame, 2021) was used to collect 
information about the socio-demographic characteristics and lifestyle of 
the respondents.

The MMSE (Folstein et al., 1975) was used to examine the global 
cognitive functioning of the participants. This screening pencil-and- 

Table 1 
Socio-demographic characteristics and lifestyle habits of the participants 
recruited for the current study. M refers to the mean score, whereas SD indicates 
standard deviation scores. MMSE reflects the Mini-Mental State Examination 
score.

χ2 df p

N 118
Gender 0.847 1 .357

Males 54
Females 64

Age range (years) 65–101
Age (years) M = 81.7 (SD = 8.1)
MMSE (corrected) M = 25.9 (SD = 2.1)
MMSE (range) 20–30
Marital status 0.847 1 .357

Single or widowed 54
Married 64

Reading 1.220 1 .269
Yes 53
No 65

Medicine intake 81.390 1 <.001
Yes 108
No 10

Tobacco consumption 95.220 1 <.001
Yes 6
No 112

Alcohol consumption 14.949 1 <.001
Yes 38
No 80

Leisure activities 51.559 1 <.001
Yes 98
No 20
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paper test serves to evaluate distinctive cognitive functions (e.g., short 
and long-term memory, comprehension, spatio-temporal orientation). 
As suggested by Magni et al. (1996), scores were adjusted for formal 
schooling (i.e., years of education) and chronological age (maximum 
score = 30). To be eligible for study participation, a cut-off score of >19 
was applied, indicating the lack of severe signs of cognitive decline.

The Perceived Physical Health index (Fastame et al., 2017), which 
includes one item, was used to evaluate how the respondent rated his/ 
her physical health on a Likert scale ranging from 0 (worst health) to 10 
(excellent health).

Item 10 of the Geriatric Depressive Scale (i.e., GDS-item10, Yesavage 
and Sheikh, 1986) was used to self-assess one's own metamemory effi
ciency. The GDS is a well-established and widely used tool designed for 
the screening of depressive symptoms in late adulthood. For the aims of 
the study, participants were asked to express their agreement in judging 
their feelings regarding possible memory difficulties relative to the 
previous week through a “YES/NO” answer modality (i.e., “Do you feel 
you have more problems with memory than most?”).

The cognitive self-consciousness subscale of the Metacognitions 
Questionnaire (i.e., MQC-30-cognitive confidence) developed by Wells 
and Cartwright-Hatton (2004) and validated for the Italian population 
by Quattropani et al. (2014) was administered as a metamemory mea
sure to evaluate the beliefs of our participants regarding the efficiency of 
their memory. The subscale encompasses 6 items assessing how much 
one trusts his/her capacity to remember on a Likert scale ranging from 1 
(total disagreement) to 4 (total agreement). The total score was calcu
lated by summing the answers provided for each item (maximum total 
score = 24), suggesting that higher scores indicated a scarce confidence 
in one's memory efficiency.

Patterns of PA and sleep were objectively assessed using a clinically 
validated accelerometer (Actigraph GT3X, Ametris, USA, formerly 
Actigraph Co.) previously employed in similar studies on older adults 
(Webster et al., 2021; Ghazi et al., 2025; Pau et al., 2025). Participants 
were asked to wear the device on their non-dominant wrists 24 h/day for 
7 consecutive days and to perform their usual daily activities, removing 
it only for personal hygiene or other water-based activities. A certain 
day was considered valid (and thus included in the results) only if the 
wear time was at least 16 h. The device was set to collect three-axial 
accelerations in 60-s epochs at 30 Hz frequency, which were subse
quently processed using the dedicated software provided by the manu
facturer (Actilife v6.13.6 Ametris., USA). In particular, the following 
metrics were considered: 

• number of daily steps;
• percentage of time spent in sedentary behavior (defined as any 

waking behavior characterized by an energy expenditure of ≤1.5 
metabolic equivalents (METs) while in a sitting, reclining, or lying 
posture) calculated using the cut points for accelerometric counts 
proposed by Migueles et al. (2021);

• sleep efficiency (%), calculated as the ratio between Total Sleep Time 
(that is, minutes scored as sleep) and Time in Bed, which represents 
the time from “lights off” (sleep opportunity start) to final awakening 
(getting out of bed). Sleep and wake periods were automatically 
detected by the Actilife software according to the Cole-Kripke algo
rithm (Cole et al., 1992).

2.3. Procedure

This study was conducted in accordance with the Helsinki Declara
tion (1964) and its subsequent amendments and was approved by the 
institutional Ethics Committee. Each volunteer provided a written 
informed consent before participation and then was tested in a quiet 
room of his/her home.

First, the MMSE test was administered to exclude the occurrence of 
cognitive decline. Then the socio-demographic interview was used to 
collect information on the daily habits and demographic characteristics 

(e.g., age, years of education, marital status) of the participants, fol
lowed by the perceived physical index, the GDS item 10, and the positive 
beliefs subscale of the MQC-30. The presentation order of these mea
sures was counterbalanced according to the Latin square procedure. To 
prevent fatigue-related effects, test items were read aloud by the 
examiner, who recorded the responses on the corresponding answer 
sheets. Each psychological session lasted approximately 40 min. At the 
end, participants were provided with the activity tracker and instructed 
about its correct use. After one week, the device was recovered by the 
examiner, and raw accelerometric data were downloaded and processed 
as previously described.

2.4. Statistical analyses

Descriptive statistical analyses were carried out to examine the 
characteristics of the participants, and a logistic binomial regression was 
carried out to explore the contribution of five variables to the memory 
complaints expressed by our participants. The data sets were analyzed 
using IBM SPSS Statistics version 24, with 5% as the significance level.

3. Results

The descriptive analyses documented that gender (χ2 = 0.847, df =
1, p = .357), marital status (i.e., married vs. single/widowed, χ2 = 0.847, 
df = 1, p = .357), and the habit to regularly read (i.e., yes vs. no, χ2 =

1.22, df = 1, p = .269) were equally distributed across the participants. 
In contrast, the engagement in leisure activities was not equally 
distributed (i.e., yes vs. no, χ2 = 51.559, df = 1, p < .001), reflecting the 
maintenance of an active lifestyle among our participants. Indeed, most 
of the sample (n = 98, 83% of the participants) stated that they were 
regularly engaged in hobbies (e.g., socio-cultural activities, sports). 
Moreover, the mean MMSE score of the sample was 25.9, SD = 2.1, 
suggesting that the cognitive efficiency of our participants was relatively 
preserved.

A hierarchical binary logistic regression analysis was performed to 
explore the predictors of the GDS-10 score. The model was built in four 
steps using the enter method to examine whether physical activity (i.e., 
number of daily steps, percentage of time spent in sedentary behavior), 
sleep efficiency, cognitive self-efficacy (i.e., MQC-30-positive score), 
and perceived physical health contributed to the model's predictive 
power. In the first block, the number of daily steps was entered as the 
predictor. The model was statistically significant, χ2 (1) = 4.40, p =
.036, explaining between 3.7% and 6.3% of the variance (Cox & Snell R2 

= 0.037, Nagelkerke R2 = 0.063). The adequate fit to the data was 
supported by the Hosmer and Lemeshow test (χ2 (8) = 5.664, p = .685). 
The number of daily steps was a significant predictor (B < 0.001, SE <
0.001, Wald = 4.063, p = .044, 95% CI [1.000, 1.000]). In the second 
block, the percentage of time spent in sedentary behavior was intro
duced to the model, and this addition significantly improved the model 
fit (χ2 (1) = 5.155, p = .023). This model accounted for 7.9% and 13.4% 
of the variance (Cox & Snell R2 = 0.079, Nagelkerke R2 = 0.134). Both 
number of daily steps (B < 0.001, SE < 0.001, Wald = 7.995, p = .005, 
OR = 1.000, 95% CI [0.999, 1.000]) and percentage of time spent in 
sedentary behavior (B = − 8.128, SE = 3.543, Wald = 5.264, p = .022, 
OR < 0.001, 95% CI [0.00, 0.306]) parameters significantly predicted 
the binary dependent responses given to the item 10 of the GDS. The 
Hosmer and Lemeshow test for this block [χ2 (8) = 15.445, p = .051] 
suggested that the overall accuracy remained 83.6%, with 0% sensitivity 
for “yes” cases. Then the sleep efficiency value was added in the Block 3. 
The inclusion of this potential predictor did not result in a significant 
improvement of the model (χ2 (1) = 1.256, p = .262), which accounted 
for approximately 8.9% and 15.1% of the variance (Cox & Snell R2 =

0.089, Nagelkerke R2 = 0.151). The adequate fit to the data was sup
ported by the Hosmer and Lemeshow test (χ2 (8) = 8.622, p = .375). 
Overall, number of daily steps (B < 0.001, SE < 0.001, Wald = 8.687, p 
= .003, OR < 0.001, 95% CI [0.999, 1.000]) and percentage of time 
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spent in sedentary behavior (B = − 9.099, SE 3.712, Wald = 6.007, p =
.014, OR < 0.001, 95% CI [0.00, 0.162]) were significant predictors, 
whereas the sleep efficiency (B = − 0.046, SE 0.234, Wald = 1.419, p =
.234, OR < 0.001, 95% CI [0.885, 1.030]) was not a significant predictor 
in this model. Finally, perceived physical health and MQC-30-cognitive 
confidence scores were added in the fourth block. The addition of these 
two predictors showed the most substantial improvement of the model 
(χ2 (2) = 20.290, p < .001), which explained between 23.5% and 39.9% 
of the variance (Cox & Snell R2 = 0.235, Nagelkerke R2 = 0.399) and 
showed an adequate fit according to the Hosmer and Lemeshow test (χ2 

(8) = 7.484, p = .485). Perceived physical health score (B = − 0.452, SE 
= 0.140, Wald = 10.376, p = .001, OR = 0.637, 95% CI [0.484, 0.838]) 
was the strongest significant predictor, followed by the MQC-30- 
cognitive confidence index (B = − 0.221, SE = 0.090, Wald = 6.026, 
p = .014, OR = 0.802, 95% CI [0.672, 0.956]), percentage of time spent 
in sedentary behavior (B = − 10.243, SE = 4.329, Wald = 5.599, p =
.018, OR < 0.001, 95% CI [0.000, 0.172]) and number of daily steps (B 
< 0.001, SE < 0.001, Wald = 5.756, p = .016, OR = 1.000, 95% CI 
[0.999, 1.000]) measures. The final model's overall predictive accuracy 
increased to 86.2%, with 94.8% sensitivity for ‘no’ cases and 42.1% for 
the ‘yes’ ones.

4. Discussion

This study intended to explore the role played by memory self- 
efficacy, perceived physical health, objectively assessed mobility, and 
PA under free-living conditions and sleep patterns in predicting memory 
complaints of older individuals living in an area characterized by the 
extreme longevity of its inhabitants, the Sardinian Blue Zone. We 
assumed that examining the above-mentioned aspects in older people 
aging well who exhibit a generally active lifestyle (e.g., social engage
ment, relatively high percentages of time spent in moderate-to-vigorous 
PA, cognitively stimulating recreational activities) as it is documented in 
the literature (e.g., Fastame et al., 2021, 2025; Pau et al., 2025), could 
contribute to elucidating the role of objectively assessed functional 
measures (i.e., sleep efficiency, number of daily steps, percentage of 
time spent in sedentary behavior), perceived physical health, and 
cognitive self-confidence in predicting memory complaints (i.e., oper
ationalized through GDS item 10), in a sample of Sardinian older adults. 
To date, this is the first investigation conducted in a longevity Blue Zone 
where the above functional and psychological parameters were 
concurrently evaluated in a sample of cognitively preserved older 
individuals.

Overall, the current findings highlight the relevance of PA levels, 
cognitive self-consciousness, and perceived physical health in shaping 
late-life subjective memory complaints, whereas sleep efficiency does 
not seem to contribute as a significant predictor. Indeed, the most 
relevant finding is that perceived physical health, cognitive self- 
consciousness, number of daily steps, and percentage of time spent in 
sedentary behavior accounted for 23.5–39.9% of the variance relative to 
the GDS-items10. Therefore, participants reporting better perceived 
health, trusting more in the efficiency of their mind, and those who 
exhibited a more active lifestyle (i.e., characterized by a higher number 
of daily steps and a lower percentage of time spent in sedentary 
behavior) were less likely to complain about their memory efficiency. 
Specifically, following previous evidence (Carrasco et al., 2017), better 
perceived physical health was associated with fewer memory com
plaints; whereas consistent with Aben et al. (2011), we found that those 
participants who reported better cognitive confidence also thought that 
their memory function was similar to that of the others.

With respect to everyday mobility—here operationalized as the 
number of daily steps—our findings are consistent with previous studies 
reporting a significant association between this measure and the rate of 
subjective cognitive decline (Chen et al., 2020). Although the precise 
mechanisms underlying this relationship remain to be fully elucidated, it 
is plausible that the beneficial effects of walking on brain function reflect 

multiple, partially overlapping pathways. In line with evidence from 
aerobic exercise, walking may promote increases in brain and gray 
matter volume (Colcombe et al., 2006; Erickson et al., 2014), as well as 
upregulation of brain-derived neurotrophic factor and enlargement of 
hippocampal volume (Firth et al., 2018). In addition, regular walking 
has been associated with improved cerebral blood flow and vascular 
function, which may enhance oxygen and nutrient delivery to brain 
tissue and support cognitive processes (Ainslie et al., 2008; Smith and 
Ainslie, 2017). Metabolic regulation may represent a further pathway, 
as higher levels of physical activity contribute to improved glucose ho
meostasis and reduced cardiometabolic risk, factors that are themselves 
linked to cognitive decline (Kivipelto et al., 2001; Blondell et al., 2014). 
Finally, greater daily mobility may also reflect more active lifestyles 
characterized by increased social engagement and environmental stim
ulation, both of which have been independently associated with better 
cognitive outcomes (Fratiglioni et al., 2004; James et al., 2011). 
Notably, higher daily step counts have been associated with greater 
hippocampal volume in older adults, suggesting a potential protective 
role against age-related hippocampal atrophy (Varma et al., 2015). More 
broadly, the relevance of daily step count as a simple, scalable, and 
interpretable metric is further supported by its associations with a wide 
range of health outcomes, including all-cause mortality, cardiovascular 
disease incidence and mortality, type 2 diabetes, cancer incidence and 
mortality, dementia, depressive symptoms, physical function, and risk of 
falls (Ding et al., 2025).

The regression analysis further highlights a significant association 
between sedentary behavior and the severity of subjective memory 
complaints, as assessed by GDS item 10. However, comparative evidence 
remains limited; to our knowledge, only Chen et al. (2021) have 
examined the relationship between different types of sedentary behavior 
and frequency of forgetting — a commonly used proxy for subjective 
everyday memory function. Their findings indicated a moderate asso
ciation, partially mediated by sleep quality, suggesting that reducing 
sedentary time may represent a viable strategy for improving subjective 
memory performance. Importantly, the two objective accelerometer- 
derived metrics used in the present study—daily step count and per
centage of time spent in sedentary behavior—capture complementary 
dimensions of habitual mobility and should not be considered inter
changeable. Whereas step count primarily indexes total ambulatory 
activity and overall energy expenditure, sedentary time reflects pro
longed low-energy waking behaviors characterized by distinct physio
logical and behavioral profiles. From a neurobiological perspective, 
higher step counts are more closely linked to activity-dependent 
mechanisms such as increased neurotrophic signaling, enhanced cere
bral perfusion, and structural brain adaptations, while prolonged 
sedentary time has been associated with reduced cerebral blood flow, 
impaired metabolic regulation, and low-grade systemic inflammation. 
From a behavioral perspective, higher step counts are often linked to 
purposeful and socially embedded activities, such as daily routines and 
social interactions (Reyes-Molina et al., 2025; Althoff et al., 2017). 
Conversely, sedentary behavior is associated with cognitively passive 
contexts, reduced environmental stimulation, and disrupted sleep, 
which together relate to poorer cognitive outcomes (Falck et al., 2017; 
Zhang et al., 2025). Accordingly, these measures index partially inde
pendent pathways through which lifestyle may influence cognitive 
health, with physical activity promoting protective processes and 
sedentary behavior contributing to risk-related mechanisms. Consistent 
with this interpretation, emerging evidence suggests that high step 
counts do not fully offset the adverse cognitive correlates of excessive 
sedentary behavior, indicating that both metrics provide unique and 
complementary contributions when modeling cognitive outcomes in 
older adults (Voss et al., 2014; Falck et al., 2017).

In contrast, it was quite surprising to observe that sleep efficiency 
does not represent a significant predictor of subjective memory com
plaints. We hypothesize that this could reflect compensatory effects of 
high physical and social engagement. Indeed, individuals who are more 
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physically active and socially connected often report better cognitive 
outcomes and subjective well-being, even in the presence of suboptimal 
sleep metrics, because active lifestyles support cognitive reserves and 
mood regulation that buffer against mild sleep-related cognitive changes 
(e.g., higher physical activity predicts better overall sleep parameters 
and mental health) . Social and leisure activities also stimulate cognitive 
and emotional processes that can counteract the subjective perception of 
memory decline despite less efficient sleep, by reinforcing daily struc
ture and attention engagement (Skurvydas et al., 2025). Furthermore, 
self-efficacy and perceived health may moderate these relationships: 
stronger self-efficacy has been shown to mediate health behaviors and 
promote better perceived sleep quality and psychological resilience, 
which in turn can diminish the impact of sleep inefficiencies on memory 
complaints (Peng et al., 2023). Likewise, individuals with higher 
perceived health tend to report better cognitive function and may 
interpret sleep disturbances as less cognitively threatening, reducing 
subjective memory complaints even when objective measures like sleep 
efficiency are lower (Dostálová et al., 2021). These psychosocial and 
lifestyle factors can therefore serve as protective moderators or indirect 
mediators, attenuating direct links between sleep efficiency and self- 
reported memory difficulties.

In this context, it should be borne in mind that our participants led a 
very active lifestyle, as most of them (i.e., 83%) were regularly engaged 
in leisure activities conducted with others (e.g., sports, socio-cultural 
activities) or alone (e.g., bricolage). Therefore, extending previous evi
dence documenting the preserved perceived mental health and very 
limited depressive symptoms of the older people living in the Sardinian 
Blue Zone (e.g., Fastame et al., 2021; Ruiu et al., 2022), combined with a 
moderate-to-vigorous physical engagement (Pau et al., 2025), the cur
rent findings revealed the beneficial effects of active lifestyle, cognitive 
self-confidence, and perceived physical health in preserving the meta
cognitive dimension of depressive symptoms in late adulthood, as it is 
evaluated through the GDS (Yesavage and Sheikh, 1986).

4.1. Practical applications

From an applied perspective, the current outcomes suggest that the 
combined objective evaluation of motor and cognitive parameters, and 
subjective metacognitive, functional (i.e., perceived physical health), 
and mental health constructs should be encouraged to detect those in
dividuals at risk of developing depression and/or cognitive decline. 
Moreover, the active participation of older individuals in physically, 
socially, and cognitively stimulating leisure activities should be pro
moted to promote different facets of healthy aging (e.g., psychological 
well-being, social well-being, cognitive confidence), and to compensate 
for the incipient age-related losses (Baltes and Baltes, 1990).

4.2. Limitations and future directions

Several limitations warrant consideration, including the cross- 
sectional design, which precludes causal inference. Moreover, the bat
tery used in the study included a few psychological tools, and apart from 
the MMSE, cognitive efficiency was not sufficiently examined, as well as 
depressive symptoms (i.e., only the GDS item 10 was used), and psy
chological well-being were not evaluated. Therefore, in the future, re
searchers should consider administering a wider battery of 
psychological tests, including working and episodic memory, attention, 
psychological well-being, and metacognition measures.

With respect to the use of accelerometers daily step counts and 
percentage of time spent in sedentary behavior, it should be noted that 
the wrist-worn placement adopted in this study, although known to 
increase compliance to the measurement (especially when sleep moni
toring is required), may overestimate number of steps due to arm swing 
or other upper limb spurious movements and may misclassify sedentary 
behavior because it cannot provide information about posture.

Moreover, the sample size was small, a limitation due to the 

inclusion criteria used to recruit the participants (e.g., older individuals 
who reported a previous migration experience could not be recruited) 
and to the density of the villages where the data were collected (i.e., <
700 vs. 2900 inhabitants). Bearing in mind the exploratory nature of this 
study, although the ratio of events per variable (EPV) was lower than the 
ideal threshold of 10 for the reasons just mentioned, the high Nagelkerke 
R2 = 0.399 and the goodness-of-fit of the final model [Hosmer and 
Lemeshow Test (chi2 (8) = 7.484, p = .485)] indicating that the pre
dicted probabilities matched the observed frequencies, suggest that the 
model captured robust associations among memory complaints, and 
distinct motor and psychological parameters. However, future longitu
dinal studies with larger older samples (i.e., both community-dwellers 
and people living in nursing homes) are recommended to reduce the 
risk of coefficient bias.

5. Conclusions

In conclusion, the current investigation shed light on the importance 
of an active lifestyle evaluated in terms of motor parameters, subjective 
physical health, and metacognitive self-awareness in predicting memory 
complaints in late adulthood. The contribution of the above-mentioned 
motor and psychological constructs should be jointly considered to 
promote well-being in the last decades of life.
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