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Abstract
The main purpose of this study was to examine the mediating role of cognitive reserve 
in the relationship between functional health (expressed through the amount and intensity 
of performed physical activity objectively assessed using wearable accelerometers) and 
psychological well-being (i.e., assessed in terms of self-reported depressive signs) of older 
people living in an area of exceptional longevity, the so-called Sardinian Blue Zone. A 
further goal was to investigate the impact of gender on the cognitive reserve and physi-
cal health of our participants, using global cognitive functioning as a covariate. A battery 
RI� WHVWV� DVVHVVLQJ� PRWRU� H൶FLHQF\�� FRJQLWLYH� UHVHUYH�� JOREDO� FRJQLWLYH� IXQFWLRQLQJ�� DQG�
self-reported depressive symptoms was individually presented to 120 community dwell-
ers (Mage = 82 years, SD =����� \HDUV�� RI� WKH� 6DUGLQLDQ� %OXH� =RQH�� 6LJQL¿FDQW� DVVRFLD-
WLRQV�ZHUH�IRXQG�EHWZHHQ�FRJQLWLYH�UHVHUYH��PRWRU�H൶FLHQF\��DQG�VHOI�UHSRUWHG�GHSUHVVLYH�
signs. Moreover, three mediation analyses documented that distinct indexes of cognitive 
UHVHUYH�DQG�PRWRU�H൶FLHQF\�H[SODLQ����������RI�WKH�YDULDQFH�LQ�WKH�VHOI�UHSRUWHG�GHSUHV-
sion condition. Following this, it was also found that people with scarce cognitive reserve 
WHQGHG� WR� H[KLELW� VLJQL¿FDQW� VLJQV� RI� GHSUHVVLRQ� DQG� VKRZHG� ZRUVH� PRWRU� DELOLWLHV�� ,Q�
DGGLWLRQ��DIWHU�FRQWUROOLQJ�IRU�WKH�H൵HFW�RI�JOREDO�FRJQLWLYH�IXQFWLRQLQJ��PRWRU�H൶FLHQF\��
and cognitive reserve were generally more preserved in males than in females. Overall, 
WKHVH�¿QGLQJV� VXJJHVW� WKDW�FRJQLWLYH� UHVHUYH� LV�D�FRPSHQVDWRU\� UHVRXUFH� WKDW�FRQWULEXWHV�
VLJQL¿FDQWO\�WR�WKH�HQKDQFHPHQW�RI�KHDOWK�UHODWHG�TXDOLW\�RI�OLIH�LQ�WKH�ODVW�GHFDGHV�RI�OLIH�
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Introduction

According to the World Health Organization [1] nowadays individuals live approximately 
20 years longer than 50 years ago. In 2030 older people (i.e., sexagenarians and older indi-
viduals) are expected to be 1.4 billion, and by 2050 they are estimated to be approximately 
2.1 billion [2]. Thus, the rapid aging of the global population is a very challenging demo-
JUDSKLF�SKHQRPHQRQ�WKDW�UHTXLUHV�WKH�LPSOHPHQWDWLRQ�RI�VSHFL¿F�DFWLRQV�SURPRWLQJ�KHDOWK�
UHODWHG�TXDOLW\�RI�OLIH��+54R/��LQ�ODWH�DGXOWKRRG�

'HVSLWH� WKH� ODFN�RI�D�FRQVHQVXDO�GH¿QLWLRQ��+54R/�PD\�EH�GH¿QHG�DV� WKH�VXEMHFWLYH�
GLPHQVLRQ�RI�TXDOLW\�RI� OLIH��ZKLFK�HQFRPSDVVHV�D�VXE�VHW�RI� IHHOLQJV�RQ�DQ� LQGLYLGXDO¶V�
health that, in turn, impact his/her perceived psychological well-being, his/her functional 
DELOLWLHV�WR�SHUIRUP�VRPH�GDLO\�DFWLYLWLHV��H�J���PRWRU�H൶FLHQF\��DQG�WR�EH�HQJDJHG�LQ�VRFLDO�
life [3, 4@��$FFRUGLQJO\��LW�LV�FUXFLDO�WR�IRFXV�RQ�WKH�IDFWRUV�GHWHUPLQLQJ�+54R/��VLQFH�LW�LV�DQ�
LPSRUWDQW�GLPHQVLRQ�RI�VXFFHVVIXO�DJLQJ��D�G\QDPLF�SURFHVV�LQ�ZKLFK�RQH¶V�RYHUDOO�VXEMHF-
tive mental and functional health is central [5]. From an applied perspective, the enhance-
PHQW�RI�+54R/�LQ�ODWHU�OLIH�LPSOLHV�WKH�HDUO\�LGHQWL¿FDWLRQ�RI�WKH�SRWHQWLDO�IDFWRUV�IDYRULQJ�
(or menacing) successful aging by studying the functional and psychological phenotype of 
populations aging exceptionally well. In this regard, Poulain et al. [6@�YDOLGDWHG�¿YH�LVRODWHG�
areas in the world characterized by the exceptional longevity of their inhabitants, the so-
called Blue Zones (BZ), which are located in the central-eastern and mountainous region 
RI�6DUGLQLD��,WDO\���LQ�WKH�1LFR\D�3HQLQVXOD��&RVWD�5LFD���,NDULD��*UHHFH���2NLQDZD��-DSDQ���
DQG�1RPD�/LQGD��86$��

A relevant role in ensuring successful aging is played by regular physical activity (PA), 
as has been reported in several large epidemiological studies which demonstrated the pro-
WHFWLYH�H൵HFWV�RI�DQ�DFWLYH�OLIHVW\OH�DJDLQVW�PDMRU�FKURQLF�GLVHDVHV��FRJQLWLYH�LPSDLUPHQWV��
limitations of physical functions associated with activities of daily living and mental health 
disorders [�–9@��,QWHUHVWLQJO\��VXFK�SRVLWLYH�H൵HFWV�ZHUH�REVHUYHG�QRW�RQO\�LQ�WKH�FDVH�RI�
VWUXFWXUHG�3$�EXW� DOVR� �DOWKRXJK�ZLWK� GL൵HUHQW�PDJQLWXGH��ZKHQ� ROGHU� LQGLYLGXDOV�ZHUH�
engaged in high-demand leisure activities such as walking, gardening, swimming, etc. [10]. 
In this regard, it is noteworthy to observe that even a simple walking activity can be very 
EHQH¿FLDO� LQ� WHUPV�RI�VXFFHVVIXO�DJLQJ��DV�KLJKHU�VWHSV�YROXPH�DQG� LQWHQVLW\��REMHFWLYHO\�
DVVHVVHG�XVLQJ�WKUHH�D[LDO�DFFHOHURPHWHUV��DUH�VLJQL¿FDQWO\�DVVRFLDWHG�ZLWK�ORZHU�KRVSLWDO-
ization, reduced risk of all-cause mortality in community-dwelling older adults [11], better 
cognitive functioning [12], and lower risk of all-cause dementia [13]. Extending this evi-
dence, it has been reported that longevous people living in Ikaria and the Sardinian BZ are 
UHJXODUO\�HQJDJHG�LQ�PRGHUDWH�3$��H�J����������VWHSV�SHU�GD\��WKDW�VLJQL¿FDQWO\�FRQWULEXWHV�
to their successful aging and perceived functional health [14, 15].

As regards mental well-being in late adulthood, there is evidence that approximately 
����RI�WKH�FHQWHQDULDQV�OLYLQJ�LQ�1LFR\D�KDYH�UHSRUWHG�EHLQJ�VDWLV¿HG�ZLWK�WKHLU�OLIH�>16]. 
Similarly, older people of the Sardinian BZ have shown greater life satisfaction and lower 
depressive symptoms than their peers recruited in the Sardinian capital town of Cagliari 
[��] or those living in other rural areas located in Sardinia [18] and northern Italy [19]. 
Moreover, one outcome that older people of the Sardinian BZ share with those of Ikaria is 
WKDW�LQ�ERWK�WKRVH�FRQWH[WV��GHSUHVVLYH�V\PSWRPV�ZHUH�VLJQL¿FDQWO\�EHORZ�WKH�QDWLRQDO�FXW�
R൵�YDOXHV�>H�J���19–21@��VXJJHVWLQJ�WKDW�PHQWDO�ZHOO�EHLQJ�LV�D�FUXFLDO�DVSHFW�RI�+54R/�WR�
age well. In addition, it has been shown that older women weavers living in Okinawa who 
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were engaged in regular PA to contribute to the production of local handcrafts were more 
longevous, and reported very high levels of physical health and mental well-being [22]. 
Consistent with this, older and longevous people of the Sardinian BZ, Okinawa, and Ikaria 
who were regularly engaged in socio-cultural and physical activities (e.g., gardening, walk-
ing) have reported better perceived physical health, greater psychological well-being, more 
preserved cognitive functioning, and were more socially active within their communities 
than sedentary peers [18, 20, 23–25@��2YHUDOO��WKHVH�¿QGLQJV�DUH�FRQVLVWHQW�ZLWK�D�WUHQG�RI�
UHVHDUFK�VKRZLQJ�WKDW�FRJQLWLYH�UHVHUYH�LV�D�SURWHFWLYH�IDFWRU�IRU�+54R/�LQ�WKH�ODWH�DGXOW�
span (e.g., maintaining independence, avoiding depression) and therefore for successful 
aging [26].

&RJQLWLYH�UHVHUYH�UHIHUV�WR�³WKH�DGDSWDELOLW\��L�H���H൶FLHQF\��FDSDFLW\��ÀH[LELOLW\�RI�FRJ-
QLWLYH� SURFHVVHV�� WKDW� KHOSV� WR� H[SODLQ� GL൵HUHQWLDO� VXVFHSWLELOLW\� RI� FRJQLWLYH� DELOLWLHV� RU�
day-to-day function to brain aging, pathology, or insult” (p. 1306) [��]. Therefore, when 
aging or some neurodegenerative disorders impact brain functioning, a higher cognitive 
reserve is a compensatory resource that can be helpful to cope with brain deterioration in 
late adulthood [28]. Cognitive reserve is usually assessed indirectly in terms of single prox-
ies (i.e., years of education, work occupation, and level of engagement in leisure activities) 
or through some psychological inventories developed to provide an index that summarizes 
WKH�GL൵HUHQW�GLPHQVLRQV�RI� WKLV�FRQVWUXFW�� ,Q� WKLV� UHJDUG�� WKHUH� LV�HYLGHQFH� WKDW�D�JHQHUDO�
PHDVXUH�RI�FRJQLWLYH�UHVHUYH�DVVHVVHG�WKURXJK�WKH�&RJQLWLYH�5HVHUYH�,QGH[�TXHVWLRQQDLUH�
[29@�DQG�LWV�VSHFL¿F�GLPHQVLRQ�RI�OHLVXUH�WLPH�DUH�LQYHUVHO\�DVVRFLDWHG�ZLWK�VHOI�UHSRUWHG�
depressive symptoms in older adults [30]. Extending this, it has also been documented the 
VLJQL¿FDQW�DVVRFLDWLRQ�EHWZHHQ�FRJQLWLYH�UHVHUYH�DQG�SK\VLFDO� UHVHUYH�>31], that is, older 
people exhibiting better functional health assessed in terms of handgrip strengths and gait 
VSHHG�DOVR�UHSRUWHG�D�JUHDWHU�VFRUH�LQ�WKH�&RJQLWLYH�5HVHUYH�,QGH[�>32]. In addition, it has 
been shown that aerobic exercise promotes the maintenance of good functional health, cog-
QLWLYH�H൶FLHQF\��DQG�SV\FKRORJLFDO�ZHOO�EHLQJ� �H�J��� IHZHU�GHSUHVVLYH�V\PSWRPV�� LQ� ODWH�
adulthood [e.g., 33, 34]. Extending this, a recent longitudinal study conducted among older 
individuals of the Sardinian BZ documented that reduced self-reported depressive signs 
were associated with higher objectively assessed mobility parameters (e.g., gait speed) both 
at baseline and after 24 months [35].

Despite the body of research that has documented the impact of cognitive and func-
WLRQDO�UHVHUYHV�RQ�+542/�LQ�WKH�ODVW�GHFDGHV�RI�OLIH�� WR�RXU�NQRZOHGJH��QR�VWXGLHV�KDYH�
concurrently examined the relationship between cognitive reserve, functional health, and 
psychological well-being of older individuals, especially of those living in areas of excep-
tional longevity such as the BZs.In addition, when the cognitive reserve has been evalu-
DWHG��UHVHDUFK�RIWHQ�GLG�QRW�HQFRPSDVV�SDUWLFLSDQWV¶�ZKROH�OLIHVSDQV��7KHUHIRUH��WKLV�VWXG\�
LQWHQGHG�WR�IDFH� WKHVH� LVVXHV�DQG� LWV�PDLQ�JRDO�ZDV� WR�H[SORUH� WKH� LQÀXHQFH�RI�FRJQLWLYH�
reserve as a mediator in the relationship between the objectively assessed functional reserve 
�L�H��� ZKLFK� FDQ� EH� GH¿QHG� DV� WKH� GL൵HUHQFH� EHWZHHQ� WKH�PD[LPXP� SK\VLFDO� RU�PHQWDO�
capacity of a construct and the minimum necessary to perform daily functioning, [36]) and 
self-reported depressive symptoms of older individuals living in the Sardinian BZ. More-
over, this investigation also intended to examine the impact of cognitive reserve on the 
PHDVXUHV�RI�IXQFWLRQDO�UHVHUYH�DQG�VHOI�UHSRUWHG�PHQWDO�KHDOWK�UHVSHFWLYHO\��DQG�WKH�H൵HFW�
of gender on the cognitive and functional reserves of our participants. To achieve the sec-
ond objective, a good vs. poor ability design was adopted, since it has been suggested that 
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WKLV�DSSURDFK� LV� VXFFHVVIXO� LQ�H[DPLQLQJ� LQGLYLGXDO�GL൵HUHQFHV� >��]. Following previous 
research, the following hypotheses were yielded: (1) cognitive reserve was expected to be 
associated with functional health measures [32@������WKH�JHQHUDO�&RJQLWLYH�5HVHUYH�,QGH[�E\�
Nucci et al. [29], and especially the measure of leisure time, were expected to be negatively 
associated with a self-report measure of depression [30]; (3) higher amount and intensity of 
PA were expected to be negatively associated with self-reported depressive symptoms [20, 
33]; (4) engagement in leisure activities was expected to predict self-reported depressive 
symptoms [e.g. 24@������VSHFL¿F�LQGH[HV�RI�FRJQLWLYH�UHVHUYH��VXFK�DV�\HDUV�RI�HGXFDWLRQ�
and occupation, were expected to be better in males than in females [38]; (6) the amount 
DQG�LQWHQVLW\�RI�SHUIRUPHG�3$�ZHUH�H[SHFWHG�WR�EH�GL൵HUHQW�LQ�PHQ�DQG�ZRPHQ�>39–42]. 
)LQDOO\��GXH�WR�WKH�ODFN�RI�SUHYLRXV�¿QGLQJV��QR�IXUWKHU�D�SULRUL�SUHGLFWLRQV�ZHUH�SURYLGHG�RQ�
the mediational role of cognitive reserve between the functional reserve and self-reported 
depressive signs.

Method

Participants

One hundred and twenty 65-101-year-old participants, 52 males and 68 females (Mage = 
82 years, SD = 8.4 years) were recruited in several villages of the Sardinian BZ. To take 
YROXQWDULO\�SDUW�LQ�WKH�VWXG\��WKH�IROORZLQJ�LQFOXVLRQ�FULWHULD�KDG�WR�EH�VDWLV¿HG������WR�EH�
community-dwellers; (2) to have been born in the Sardinian BZ and be a permanent resi-
dent in that area; (3) do not exhibit any neurologic or musculoskeletal condition that might 
negatively impact walking; (4) to exhibit a Mini-Mental State Examination [43] score (see 
the Materials section) > 20 as lower values would indicate the presence of cognitive impair-
PHQW��*HQGHU�ZDV�FRXQWHUEDODQFHG�DFURVV�WKH�SDUWLFLSDQWV��Ȥð�= 2.133, df = 1, p = .144). The 
mean Mini-Mental State Examination score in the current sample was 25.8 (SD =��������WKDW�
LV������SDUWLFLSDQWV�ZHUH�FRJQLWLYHO\�KHDOWK\�DQG�WKH�UHPDLQLQJ���H[KLELWHG�VRPH�VXVSHFWHG�
signs of cognitive decline.

Materials

The following battery of tests was presented:
The Mini-Mental State Examination (MMSE) [43] was used as a screening measure 

to evaluate global cognitive function through a set of items assessing distinct cognitive 
processes (e.g., spatiotemporal orientation, working memory, long-term memory). The 
maximum total score is 30 and a score included between 23 and 20 was used to identify 
participants with suspected signs of cognitive decline, whereas a score ≥ 24 indicates that the 
examinee is cognitively healthy. Following Magni et al. [44], the raw scores were adjusted 
for age and years of education.

7KH�&RJQLWLYH�5HVHUYH�,QGH[�TXHVWLRQQDLUH� �&5,T�� >29] was administered to evaluate 
three dimensions of cognitive reserve: educational attainment, level of work occupation 
(i.e., unskilled or manual work; skilled manual work; skilled nonmanual or technical work; 
professional occupation; highly intellectual occupation), and engagement in leisure (i.e., 
SK\VLFDO��VRFLDO��DQG�FXOWXUDO��DFWLYLWLHV��7KLV�TXHVWLRQQDLUH�LV�FRPSRVHG�RI����LWHPV�RUJD-
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QL]HG� LQWR� WKUHH� VHFWLRQV��$SDUW� IURP� D� WRWDO� VFRUH� �L�H���&5,T�WRW��� WKUHH� IXUWKHU� LQGH[HV�
UHODWLYH�WR�WKH�\HDUV�RI�HGXFDWLRQ��L�H���&5,T�(GX���RFFXSDWLRQDO�OHYHO��L�H���&5,T�-RE���DQG�
WLPH�VSHQW� IRU� OHLVXUH� �L�H���&5,T�+REE\��ZHUH�FRPSXWHG��$FFRUGLQJ� WR� WKH�RULJLQDO�SUR-
cedure, the raw scores were standardized using a scale with M = 100, and SD = 15. Thus, a 
score <����LV�YHU\�ORZ��D�VFRUH�> 130 is very high, and a score included between 85 and 129 
LV�FRQVLGHUHG�PHGLXP��7KLV�TXHVWLRQQDLUH�VKRZHG�JRRG�LQWHUQDO�FRQVLVWHQF\�H[SUHVVHG�E\�
�����&URQEDFK¶V�DOSKD�FRH൶FLHQW�>29].

7KH�VKRUWHU�YHUVLRQ�RI�WKH�*HULDWULF�'HSUHVVLRQ�6FDOH��*'6��>45, 46] was designed to 
assess self-reported depressive signs. This scale encompasses 15 dichotomous items that 
do not describe somatic symptoms. A score >���� LQGLFDWHV� WKH�RFFXUUHQFH�RI�YHU\�VLJQL¿-
cant depressive symptoms. In the current sample, the internal consistency of the scale is 
expressed by a split-half reliability =������

Finally, the functional reserve was assessed in terms of daily ambulation and performed 
PA (considering both amount and intensity), which were objectively assessed using a clini-
FDOO\�YDOLGDWHG�WKUHH�D[LDO�DFFHOHURPHWHU��$FWLJUDSK�*7�;��$FWLJUDSK�&R���3HQVDFROD��)/��
USA) previously employed in studies involving older adults [��–49].

Procedure

Written informed consent was provided by each participant before the start of the testing 
VHVVLRQ��(DFK�SHUVRQ�ZDV�LQGLYLGXDOO\�WHVWHG�LQ�D�TXLHW�URRP�RI�KLV�KHU�KRPH��$IWHU�WKDW�WKH�
Mini-Mental State Examination was administered, some socio-demographic information 
�H�J���PDULWDO�VWDWXV��JHQGHU��ZDV�FROOHFWHG�DQG�WKHQ�WKH�&5,�T�DQG�*'6�ZHUH�SURSRVHG��7KLV�
experimental session lasted approximately 40 min.

$W� WKH�HQG�RI� WKH�SV\FKRORJLFDO�VHVVLRQ��SDUWLFLSDQWV�ZHUH�UHTXLUHG� WR�ZHDU� WKH�DFFHO-
HURPHWHU�RQ� WKHLU�QRQ�GRPLQDQW�ZULVW� IRU��� FRQVHFXWLYH�GD\V� DQG�ZHUH� LQVWUXFWHG�QRW� WR�
remove it except in case of showering, bathing, and when performing water-based activi-
ties (i.e., swimming). The choice of the wrist as the placement site was made to reduce 
discomfort, increase the likelihood of wear time compliance and make data collection on 
sleep patterns easier [50, 51]. Accelerometric data were collected in 60-s epochs at 30 Hz 
IUHTXHQF\��$W�WKH�HQG�RI�WKH�DFTXLVLWLRQ�SHULRG��WKH�UDZ�GDWD�ZHUH�GRZQORDGHG�RQ�D�3&�DQG�
SURFHVVHG� XVLQJ� WKH� GHGLFDWHG�$FWL/LIH� VRIWZDUH� �Y�������$FWLJUDSK�&R��� 3HQVDFROD�� )/��
USA) to extract the following variables:

 Ɣ wear time (i.e., the number of hours which refers to valid accelerometric data).
 Ɣ step counts (average weekly value).
 Ɣ PA intensity, calculated as the percentage of time spent in each of the following three 
FDWHJRULHV�GH¿QHG�DFFRUGLQJ� WR� WKH�DVVRFLDWHG�YDOXH�RI�PHWDEROLF�HTXLYDOHQW� �0(7���
VHGHQWDU\�EHKDYLRU��6%���±����0(7���OLJKW�LQWHQVLW\�3$��/3$�����±��0(7��DQG�PRGHU-
ate-to-vigorous PA (MVPA, > 3 MET). Such discrimination was carried out using the 
cut points for accelerometric counts per minute (cpm) proposed by Migueles et al. [52]. 
,Q� WKH�DQDO\VLV��ZH�FRQVLGHUHG�DQG�LQFOXGHG�RQO\�DFTXLVLWLRQ�GD\V�FKDUDFWHUL]HG�E\�D�
wear time of at least 16 h.
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Statistical Analyses

6WDWLVWLFDO�DQDO\VHV�ZHUH�FDUULHG�RXW�XVLQJ�YHUVLRQ�����RI�WKH�-DPRYL�RSHQ�VRXUFH�SDFNDJH�
[53@�DQG�6366�������7KH������VWDWLVWLFDO�VLJQL¿FDQFH�ZDV�VHW�WKURXJKRXW�DOO�WKH�DQDO\VHV��
Descriptive statistics were performed to explore the sociodemographic characteristics of 
the participants and their performances in the psychological and motor measures. Pear-
VRQ¶V�FRH൶FLHQWV�ZHUH�FDOFXODWHG�WR�LQYHVWLJDWH�WKH�QDWXUH�RI�WKH�DVVRFLDWLRQV�EHWZHHQ�VHOI�
reported depression, cognitive reserve, and functional reserve indexes. Then, based on the 
outcomes of these analyses, three mediation analyses were performed to explore whether 
the relationship between self-reported depressive symptoms and the functional reserve was 
PHGLDWHG�E\� WKH� FRJQLWLYH� UHVHUYH��6SHFL¿FDOO\�� LQ� HDFK� DQDO\VLV�� WKH�GHSHQGHQW� YDULDEOH�
ZDV�WKH�*'6�VFRUH��QXPEHU�RI�GDLO\�VWHSV��DQG�WLPH�VSHQW�LQ�HDFK�OHYHO�RI�3$�LQWHQVLW\��L�H���
functional reserve) were respectively used as predictors, whereas the impact of the cogni-
WLYH�UHVHUYH�DV�D�PHGLDWRU�ZDV�H[DPLQHG�XVLQJ�ERWK�WKH�&5,T�WRW�DQG�&5,T�+REE\�VFRUHV��
UHVSHFWLYHO\��7KH�VLJQL¿FDQFH�RI�WKH�GLUHFW�DQG�LQGLUHFW�H൵HFWV�ZDV�WHVWHG��,Q�HDFK�FRQGLWLRQ��
WKH�LQGLUHFW�H൵HFW�ZDV�WHVWHG�XVLQJ�D�ERRWVWUDS�HVWLPDWLRQ�DSSURDFK�ZLWK������VDPSOHV�>54]. 
,W�ZDV�DVVXPHG�WKDW�WKHUH�ZDV�DQ�H൵HFW�RI�WKH�FRJQLWLYH�UHVHUYH�RYHU�WKH�*'6�VFRUH�ZKHQ�
WKH� LQGLUHFW�H൵HFW�ZDV�VWDWLVWLFDOO\�VLJQL¿FDQW� �S�< .05). Finally, to examine the impact of 
gender on cognitive reserve and functional reserve measures, a Multivariate Analyses of the 
Covariance (MANCOVA) and two distinct analyses of the covariance (ANCOVAs) were 
FRQGXFWHG��ZKLOVW�FRQWUROOLQJ�IRU�WKH�H൵HFW�RI�JOREDO�FRJQLWLYH�IXQFWLRQLQJ�

Results

Table 1�VXPPDUL]HV�WKH�FRUUHODWLRQDO�DQDO\VHV�FRQGXFWHG�EHWZHHQ�*'6��FRJQLWLYH�UHVHUYH��
and functional reserve measures, respectively.

Based on the outcomes of the correlational analyses, three distinct mediation analyses 
were performed to establish whether the relationship between the functional reserve and 
self-reported depressive score was mediated by the cognitive reserve. As explained ear-
lier, this is the main goal of the study. Thus, it was found that the number of daily steps 
�6WHSV��ZDV�D�VLJQL¿FDQW�SUHGLFWRU�RI�WKH�&5,T�WRW�VFRUH�>E�=�����H����6(�= 3.44e-4, p = .024 
(path a in Fig. 1�@��DQG�&5,T�WRW�VFRUH�VLJQL¿FDQWO\�SUHGLFWHG�WKH�*'6�LQGH[�>E�= − .0461, 
SE = .0134, p < .001 (path b in Fig. 1). The mediation hypothesis for the self-reported depres-
VLYH�VFRUH�LV�VXSSRUWHG��$IWHU�FRQWUROOLQJ�IRU�&5,T�WRW��SDWK�F¶�LQ�)LJ��1), Steps remained a 
VLJQL¿FDQW�SUHGLFWRU�RI�WKH�*'6�VFRUH��E�= -9.62e − 5, SE = 4.65e-5, p = .038). Furthermore, 
WKH�LQGLUHFW�FRH൶FLHQW�ZDV�VLJQL¿FDQW�>E�= -3.59e − 5, SE =�����H��������&,�= -6.85e − 5, 
-6.84e − 6; p =�����@��7KH�VWDQGDUGL]HG�H൵HFW�VL]H�LQGLFDWHG�WKDW�������RI�WKH�YDULDQFH�LQ�WKH�
*'6�FRQGLWLRQ�ZDV�H[SODLQHG�E\�6WHSV�DQG�&5,T�WRW�PHDVXUHV��)LJXUH�1 illustrates these 
¿QGLQJV�

$�VLPLODU�PHGLDWLRQDO�DQDO\VLV�ZDV�FRQGXFWHG��LQ�ZKLFK�&5,T�+REE\�ZDV�XVHG�DV�WKH�
PHGLDWRU��7KH�6WHSV�PHDVXUH�VLJQL¿FDQWO\�SUHGLFWHG�&5,T�+REE\�>E�= .0011, SE = 3.69e-4, 
p = .003 (path a in Fig. 2�@��DV�ZHOO�DV�&5,T�+REE\��ZDV�D�VLJQL¿FDQW�SUHGLFWRU�RI�WKH�*'6�
total score [b = − .038, SE = .0104, p < .001, (path b in Fig. 2)]. Therefore, the mediation 
K\SRWKHVLV�LV�VXSSRUWHG��$IWHU�FRQWUROOLQJ�IRU�WKH�&5,T�+REE\�H൵HFW��SDWK�F¶�LQ�)LJ��2), the 
6WHSV�PHDVXUH�GLG�QRW� UHPDLQ�D�VLJQL¿FDQW�SUHGLFWRU�RI�*'6��E�= -9.11e − 5, SE =�����H�
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5, p =��������+RZHYHU��WKH�LQGLUHFW�FRH൶FLHQW�ZDV�VLJQL¿FDQW��E�= − 4.10e − 5, SE =�����H����
����&,�=������H�− 5, -1.16e − 5; p =����@��7KH�VWDQGDUGL]HG�H൵HFW�VL]H�LQGLFDWHG�WKDW�����RI�
WKH�YDULDQFH�LQ�WKH�*'6�FRQGLWLRQ�ZDV�H[SODLQHG�E\�6WHSV�DQG�&5,T�+REE\��)LJXUH�2 shows 
these outcomes.

The third mediation model showed that the percentage of time spent in PA of moderate-
WR�YLJRURXV� LQWHQVLW\� �093$�� VLJQL¿FDQWO\� SUHGLFWHG� WKH� &5,T�+REE\� VFRUH� >E�= 84.43, 
SE =��������S�= .012 (path a in Fig. 3�@��DQG�WKLV�FRJQLWLYH�LQGH[�SUHGLFWHG�WKH�*'6�VFRUH�
[b = − .0391, SE = .0104, p < .001 (path b in Fig. 3�@��FRQ¿UPLQJ�WKDW�WKH�PHGLDWLRQ�K\SRWK-
HVLV�LV�VXSSRUWHG��$IWHU�FRQWUROOLQJ�IRU�WKH�&5,T�+REE\�LPSDFW��SDWK�F¶�LQ�)LJ��3), the MVPA 
LQGH[� UHPDLQHG�D� VLJQL¿FDQW�SUHGLFWRU�RI� WKH�*'6�VFRUH� �E�=� �������6(�=�������S�= .038). 
0RUHRYHU�� WKH� LQGLUHFW�FRH൶FLHQW�ZDV� VLJQL¿FDQW� >E�= -3.30, SE =�����������&,�= -6.64, 
−��������S�=�����@��7KH� VWDQGDUGL]HG�H൵HFW� VL]H� LQGLFDWHG� WKDW�����RI� WKH�YDULDQFH� LQ� WKH�
*'6�FRQGLWLRQ�ZDV�H[SODLQHG�E\�093$�DQG�&5,T�+REE\��7KHVH�UHVXOWV�DUH�LOOXVWUDWHG�LQ�
Fig. 3.

Then, to pursue the second goal, a subgroup of participants (n =����H[KLELWLQJ�ORZ�&5,T�
tot score (i.e., a score <�����DQG�DQRWKHU�VXEVDPSOH�RI�SDUWLFLSDQWV��Q�=�����ZLWK�KLJK�&5,T�WRW�
resources (i.e., a score >������ZHUH�LGHQWL¿HG��7KHVH�WZR�VXEVDPSOHV�ZHUH�VLPLODU�LQ�WHUPV�
RI�QXPHURVLW\��Ȥð�= 0.529, df = 1, p =��������DJH�>8�=�������]�= −��������S�=�����@��DQG�006(�
scores [U =�����]�= −��������S�=�����@��0RUHRYHU��WKUHH�0DQQ�:KLWQH\�8�WHVWV�UHYHDOHG�WKDW�
participants with low global cognitive reserve reported more depressive signs (Md = 12.5), 
made fewer Steps (Md =�������� DQG� H[KLELWHG� OHVV� 093$� �0G�= 5.14) than participants 
UHSRUWLQJ�KLJKHU�&5,T�WRW�VFRUHV��0G�IRU�*'6�= 6.55, U = 10.5, z = − 2.453, p = .014; Md for 
Steps = 12.10, U = 4, z = − 3.025, p = .002; Md for MVPA =�������8�= 8, z = − 2.635, p =�������

In addition, to pursue the third objective, a between-subjects MANCOVA was performed 
WR� LQYHVWLJDWH� WKH� LPSDFW� RI� JHQGHU�RQ� WKH�&5,T� LQGH[HV�� XVLQJ� WKH�006(�VFRUH� DV� WKH�
FRYDULDWH��7KH�0XOWLYDULDWH� WHVWV� UHYHDOHG� WKH� VLJQL¿FDQW�PDLQ� H൵HFWV� RI�006(� >:LONV¶�
Ȝ�= 0.91, df =�������� S�=����@� DQG� JHQGHU� >:LONV¶� Ȝ�= 0.26, df =�������� S�< .001]. The main 
H൵HFW�RI�JHQGHU�ZDV�IRXQG�LQ�WKH�&5,T�WRW�>)��������= 11.654, p =�������Șðp =� ���@��&5,T�
-RE� >)��������=��������� S�<������� Șðp =� ���@�� DQG� &5,T�+REE\� >)��������= 6.08, p = .015, 
Șðp =����@�FRQGLWLRQV�EXW�QRW�LQ�WKH�&5,T�(GX�RQH�>)��������= 0.504, p = .48]. Overall men 
reported better cognitive reserve than women. Finally, two ANCOVAs were performed 
WR� H[DPLQH� WKH� JHQGHU� H൵HFW� RQ� WKH� IXQFWLRQDO� UHVHUYH�PHDVXUHV�� ZKLOVW� FRQWUROOLQJ� IRU�
WKH�H൵HFW�RI�006(��,Q�WKH�093$�FRQGLWLRQ��WKHUH�ZHUH�WKH�PDLQ�H൵HFWV�RI�ERWK�JHQGHU�
[F(1,106) =��������S�=�������Șðp = .06] and MMSE [F(1,106) = 4.93, p =�������Șðp = .04]. Males 
exhibited lower MVPA (M = 0.041, SD = 0.03) than females (M = 0.063, SD = 0.05). In con-
WUDVW��LQ�WKH�6WHSV�FRQGLWLRQ��WKHUH�ZDV�WKH�PDLQ�H൵HFW�RI�006(�>)��������=��������S�= .009, 
Șðp =����@��ZKHUH�WKH�H൵HFW�RI�JHQGHU�ZDV�QRW�VLJQL¿FDQW�>)��������= 2.562, p = .112]. Table 2 
summarizes the mean scores of male and female participants in each measure of cognitive 
and functional reserves.

Discussion

The main objective of the present investigation was to provide insights into the role played 
by cognitive reserve as a mediator between self-reported depression and functional reserve 
in people living in an area of successful aging and exceptional longevity, the Sardinian BZ. 
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Fig. 3� SUHGLFWHG�PHGLDWLRQDO�SDWWHUQV�IRU�*'6��7KH�&5,T�+REE\�VFRUH�ZDV�WKH�FRJQLWLYH�UHVHUYH�LQGH[�
used as a mediator, whereas the MVPA index was used as a predictor

 

Fig. 2� SUHGLFWHG�PHGLDWLRQDO�SDWWHUQV�IRU�*'6��7KH�&5,T�+REE\�VFRUH�ZDV�WKH�FRJQLWLYH�UHVHUYH�LQGH[�
used as a mediator, whereas the daily steps index (i.e., Steps) was used as a predictor

 

Fig. 1� SUHGLFWHG�PHGLDWLRQDO�SDWWHUQV�IRU�*'6��7KH�&5,T�WRW�VFRUH�ZDV�WKH�FRJQLWLYH�UHVHUYH�LQGH[�XVHG�
as a mediator, whereas the daily steps index (i.e., Steps) was used as a predictor
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Besides, this study also intended to examine the impact of gender on some measures of 
FRJQLWLYH�DQG�IXQFWLRQDO�UHVHUYHV�LQ�ODWH�DGXOWKRRG��ZKLOH�WKH�H൵HFW�RI�JOREDO�FRJQLWLYH�IXQF-
tioning was controlled for. To our knowledge, the novelty consists in the fact that this is the 
¿UVW�VWXG\�LQ�ZKLFK�WKH�FRJQLWLYH�UHVHUYH�RI�ROGHU�SDUWLFLSDQWV�OLYLQJ�LQ�D�%=�ZDV�DVVHVVHG�E\�
D�YDOLGDWHG�TXHVWLRQQDLUH�WKDW�H[DPLQHV�RQH¶V�ZKROH�OLIHVSDQ�DQG�VR�IDU��WKLV�LV�WKH�¿UVW�VWXG\�
that concurrently investigated the interplay between cognitive reserve, objectively assessed 
functional reserve and self-reported mental well-being in a sample of older people recruited 
in an area of exceptional longevity such as the Sardinian BZ. From an applied perspective, 
these goals are crucial since they may contribute to shedding light on the implementation of 
DFWLRQV�SURPRWLQJ�+54R/�DQG�WKHUHIRUH�VXFFHVVIXO�DJLQJ�

Following Cohen [55], and consistent with Coin et al. [30@��VWDWLVWLFDOO\�VLJQL¿FDQW�VPDOO�
and medium negative correlations have been found between cognitive reserve (i.e., the gen-
eral cognitive reserve index and those relative to the job occupation and the engagement in 
leisure activities) and self-reported depressive signs, suggesting that older people exhibit-
ing better cognitive reserve is less exposed to the risk to develop depression. Moreover, as 
expected [20, 33], negative associations have been found between two measures of motor 
H൶FLHQF\��L�H���6WHSV�DQG�093$��DQG�VHOI�UHSRUWHG�GHSUHVVLYH�VLJQV��,Q�DGGLWLRQ��IROORZLQJ�
4XDWWURSDQL�HW�DO��>32], it has been documented that cognitive reserve was positively associ-
ated with functional health. Overall, these results suggest that people with decreased mood 
WHQG�WR�EH�OHVV�HQJDJHG�ZLWK�VRFLR�FXOWXUDO�OLIH��DUH�OHVV�H൶FLHQW�IURP�D�SK\VLFDO�YLHZSRLQW��
and exhibit fewer cognitive resources to compensate for the impact of age-related factors 
RQ�WKHLU�SK\VLFDO�DQG�PHQWDO�IXQFWLRQLQJ��+RZHYHU��H[WHQGLQJ�SUHYLRXV�¿QGLQJV�FRQFHUQ-
ing the impact of some dimensions of cognitive reserve on the subjective psychological 
well-being of older people living in areas of exceptional longevity [e.g., 20, 22, 24, 25], 
WKH�PRVW�LQQRYDWLYH�UHVXOW�RI�WKLV�LQYHVWLJDWLRQ�LV�WKDW�FRJQLWLYH�UHVHUYH�DVVHVVHG�RQ�RQH¶V�
OLIHVSDQ�PHGLDWHV�EHWZHHQ�PRWRU�H൶FLHQF\�DQG�VHOI�UHSRUWHG�GHSUHVVLRQ�RI�ROGHU�SHRSOH�RI�
WKH�6DUGLQLDQ�%=��6SHFL¿FDOO\��LW�KDV�EHHQ�GRFXPHQWHG�WKDW�D�VLJQL¿FDQW�SURSRUWLRQ�RI�WKH�
YDULDQFH�LQ�WKH�*'6�FRQGLWLRQ��L�H���EHWZHHQ�������DQG������ZDV�H[SODLQHG�E\�VRPH�PHD-
sures of mobility (i.e., Steps and MVPA) and cognitive reserve (i.e., both the general index 
and that relative to the engagement in leisure activities). In line with these outcomes, it has 

Table 2� 0HDQ�VFRUHV�RI�WKH�PDOH�SDUWLFLSDQWV�DQG�IHPDOHV�LQ�JOREDO�FRJQLWLYH�UHVHUYH��L�H���&5,T�WRW���HGXFD-
WLRQDO�DWWDLQPHQW��L�H���&5,T�(GX���RFFXSDWLRQ��L�H���&5,T�-RE���WLPH�VSHQW�IRU�OHLVXUH�DFWLYLWLHV��L�H���&5,T�
Hobby), Steps, and MVPA conditions. M denotes the mean score, whereas SD refers to the standard deviation

Males Females Males vs. 
Females p

ȘðS

&5,T�WRW M = 98.65
(SD =�������

M = 89.15
(SD. = 12.94)

 0.001 0.10

CRIq-Edu M =������
(SD = 11.23)

M = 94.65
(SD = 9.4)

0.48

&5,T�-RE M = 96.65
(SD = 19.84)

M = 84
(SD = 15.5)

< 0.001 0.24

&5,T�+REE\ M = 102.5
(SD = 18.33)

M = 96.8
(SD =�������

0.015 0.05

Steps M =������
(SD =���������

M = 100.66
(SD = 4246.26)

0.112

MVPA M = 0.04
(SD = 0.035)

M = 0.063
(SD = 0.052)

0.008 0.06
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also been shown that people who reported the lowest global cognitive reserve also exhibited 
worse functional health and higher self-reported depressive symptoms. Therefore, embrac-
ing an applied perspective, these outcomes seem to corroborate the view of the cognitive 
UHVHUYH�DV�D�NH\�IDFWRU�LQ�VXVWDLQLQJ�VRPH�GLPHQVLRQV�RI�+54R/��L�H���SK\VLFDO�KHDOWK�DQG�
psychological well-being) in old age [56@��0RUHRYHU��SDUWLDOO\�IROORZLQJ�SUHYLRXV�¿QGLQJV�
[38], it has been documented that men reported better global cognitive reserve and better job 
occupation, as well as they spent more time in outdoor leisure activities than females. These 
RXWFRPHV�FDQ�EH�MXVWL¿HG�E\�WKH�IDFW�WKDW�LQ�WKH�6DUGLQLDQ�%=��ROGHU�PHQ�DUH�WUDGLWLRQDOO\�
in charge to provide economic support to their families (i.e., they were either shepherds or 
peasants) [��]. However, despite our hypothesis, men were not more educated than women, 
perhaps because in the rural area where our participants were recruited, historically males 
were engaged since early childhood in the cultivation of the land or as servants in taking 
care of livestock, whereas women were mainly devoted to the household [58]. This could 
explain why our male and female participants exhibited modest levels of education. Overall, 
it seems plausible to conclude that in a rural context such as that of the Sardinian Blue Zone, 
the contribution of educational attainment in the enhancement of the cognitive reserve of 
ROGHU�LQGLYLGXDOV�LV�TXLWH�PRGHVW��VLQFH�&5,T�(GX�ZDV�QRW�VLJQL¿FDQWO\�DVVRFLDWHG�ZLWK�WKH�
self-reported depressive score and the objectively assessed measures of functional reserve. 
Despite this, it is noteworthy that compared to the standardized values proposed by Nucci 
et al. [29], both our male and female participants exhibited preserved cognitive reserve (i.e., 
mean scores).

As regards the PA parameters, our data revealed that compared to men, women were 
more active in terms of both daily taken steps and the percentage of time spent in MVPA. 
7KH�H൵HFW�RI�JHQGHU�RQ�WKH�DPRXQW�DQG�LQWHQVLW\�RI�SHUIRUPHG�3$�LV�VWLOO�QRW�FRPSOHWHO\�
FOHDU��DV�PL[HG�¿QGLQJV�DUH�UHSRUWHG�LQ�WKH�OLWHUDWXUH��)RU�LQVWDQFH��WKH�6HQLRUV�(15,&$���
study recently performed in Spain using the same accelerometric setup of the present study, 
UHSRUWHG� WKDW� FRPSDUHG� WR�PHQ��ZRPHQ�ZHUH� FKDUDFWHUL]HG�E\� VLJQL¿FDQWO\� ORZHU� OHYHOV�
RI�6%�DQG�KLJKHU�/3$��DOWKRXJK�QR�GL൵HUHQFHV�ZHUH�REVHUYHG�LQ�WHUPV�RI�093$�>41], as 
DOUHDG\�UHSRUWHG�LQ�SUHYLRXV�VWXGLHV�FDUULHG�RXW�LQ�,FHODQG��1RUZD\��DQG�-DSDQ�>39, 59, 60]. 
However, the results of the large study carried out by Chen et al. [40@�RQ������LQGLYLGXDOV�
UHYHDOHG�WKDW�FRPSDUHG�ZLWK�PHQ��ZRPHQ�DFFXPXODWHG�PRUH�PLQXWHV�RI�/3$�DQG�093$�
DQG�VSHQW�OHVV�WLPH�LQ�6%��ZKLOH�PHDQ�VWHSV�SHU�GD\�GLG�QRW�GL൵HU�VLJQL¿FDQWO\��$�VLPLODU�
WUHQG�ZDV�DOVR�REVHUYHG�LQ�WKH�5RWWHUGDP�VWXG\�E\�.RROKDDV�HW�DO��>61] who tested 1210 
LQGLYLGXDOV�DJHG���±���DQG�GHWHFWHG�WKDW�PHQ�VSHQW�VLJQL¿FDQWO\�PRUH�WLPH�LQ�6%�DQG�OHVV�
WLPH�LQ�/3$�DQG�093$�WKDQ�ZRPHQ��$W�ODVW��LW�VKRXOG�EH�QRWHG�WKDW�WKH�PHWD�DQDO\VLV�E\�
Webster et al. [42@�FRQFOXGHG�WKDW��DPRQJ�LQGLYLGXDOV�DJHG�RYHU�����PHQ�VSHQG�D�VLJQL¿-
cantly larger proportion of time in SB. While reasons for such discrepancies can be partly 
GXH�WR�GL൵HUHQW�HTXLSPHQW�XVHG�LQ�WKH�VWXGLHV��VLWH�RI�SRVLWLRQLQJ��DQG�FXW�SRLQWV�DGRSWHG�
to classify the intensity of PA, several authors have hypothesized that factors like cultural 
OLIHVW\OH�GL൵HUHQFHV�DQG�WKH�SUHVHQFH�RI�FKURQLF�GLVHDVHV�DEOH�WR�LPSDFW�3$��PHQ�DUH�PRUH�
SURQH� WR� EH� D൵HFWHG� E\� FDUGLRYDVFXODU� GLVHDVHV�� VWURNH�� DQG� GLDEHWHV�� >62] might play a 
UHOHYDQW�UROH�LQ�GHWHUPLQLQJ�WKH�DERYH�PHQWLRQHG�JHQGHU�GL൵HUHQFHV��,Q�WKLV�FRQWH[W��RXU�
UHVXOWV�VHHP�WR�EH�FRQVLVWHQW�ZLWK�WKRVH�REVHUYHG�LQ�-DSDQ��SUREDEO\�EHFDXVH�WKH�UXUDO�HQYL-
ronment and socio-economic features of the small villages of the Sardinian BZ where our 
SDUWLFLSDQWV�ZHUH�UHFUXLWHG��DUH�DVVRFLDWHG�ZLWK�D�WUDGLWLRQDO�OLIHVW\OH�WKDW�LV�GL൵HUHQW�IURP�
those typical of most Western countries. A further reason could be found in the cultural 
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heritage and traditional gender roles (i.e., women are more involved in household activities 
than men) that persist in those Sardinian rural communities [58].

However, caution is needed, given the exploratory nature of this study. Indeed, the current 
investigation does have several limitations, including the sample size, the limited battery of 
tasks evaluating the mental well-being and functional status, as well as the fact that older 
individuals were cognitively healthy community dwellers that were recruited only in the 
Sardinian Blue Zone limits. Finally, it must also be considered that this is not a longitudinal 
study, therefore we cannot conclude what the developmental trends of mental well-being 
and functional status of our participants were. These aspects limit the generalizability of the 
FXUUHQW�RXWFRPHV��WKHUHIRUH�FXUUHQW�¿QGLQJV�FDQQRW�EH�H[WHQGHG�WR�SHRSOH�OLYLQJ�LQ�RWKHU�
BZ, those institutionalized, and to older individuals living in areas not characterized by 
the exceptional longevity of their inhabitants. Therefore, future research should face these 
issues, replicating the study with wider samples of older typically and atypically develop-
ing participants (e.g., cognitively healthy individuals and those exhibiting Mild Cognitive 
Decline) living in their own homes or nursing homes. Moreover, future studies should use 
a wider battery of tasks, including those evaluating hedonic and eudaimonic well-being and 
further motor tasks examining other functional parameters such as gait speed and muscular 
strength.

Conclusions

,Q�FRQFOXVLRQ��WKH�¿QGLQJV�RI�WKLV�VWXG\�H[WHQG�WKRVH�RI�SUHYLRXV�LQYHVWLJDWLRQV�FRQGXFWHG�
LQ�WKH�%=V�>H�J�������������@�DQG�VXJJHVW�WKDW�WKH�LPSOHPHQWDWLRQ�RI�VSHFL¿F�LQWHUYHQWLRQV�
aimed at reinforcing cognitive reserve along the whole lifespan is crucial for the enhance-
PHQW�RI�+54R/�LQ�YHU\� ODWH�DGXOWKRRG�� ,Q� WKLV� UHJDUG��DV� UHSRUWHG� LQ� WKH� OLWHUDWXUH�>H�J���
63], the combination of moderate physical exercise with socially oriented and cognitively 
stimulating recreational activities (e.g., courses to learn a foreign language, reading and 
commenting on a book with a group of peers, learning to play a music instrument) regu-
larly performed is very useful for the maintenance of an active and healthy lifestyle. This 
ZRXOG�EH�YHU\�EHQH¿FLDO��HVSHFLDOO\�IRU�ROGHU�LQGLYLGXDOV�ZKR�DUH�YHU\�VHGHQWDU\��L�H���QR�
time spent per week performing physical exercise or other leisure activities) and there-
IRUH�H[KLELW�OHVV�SUHVHUYHG�FRJQLWLYH�H൶FLHQF\��H�J���SRRUHU�H[HFXWLYH�IXQFWLRQV��LPPHGLDWH�
recall from working memory) [64, 65], and those who in their professional life were mainly 
engaged in the very high-physically demanding jobs [63@��$V�SRLQWHG�RXW�E\�/L�HW�DO��>65], 
QRZDGD\V�����RI�ROGHU�SHRSOH�LQ�WKH�86$�DUH�SK\VLFDOO\�LQDFWLYH�DQG�DW�ULVN�RI�GHYHORS-
ing cognitive deterioration. Therefore, participation in late-life leisure activities promoting 
social functioning, and physical and cognitive reserves is essential to prevent and delay, 
when possible, the cognitive decline, to compensate for the physiological cognitive loss 
(e.g., learning new coping strategies to apply in daily life), and boost the independency 
(i.e., by the reinforcement of motor functioning and cognitive reserve through the proposed 
cognitively stimulating and physically demanding activities) of older people. Finally, the 
multidomain interventions aimed at empowering functional and cognitive reserve in the 
later lifespan are essential to limit the hospitalizations of more sedentary older individuals 
and therefore to contain the public expenses allocated for the promotion of health in the last 
decades of life [66].
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