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Abstract
The study aimed to investigate the role of social activities, social networks as well as socioeconomic status (SES) in influ-
encing some aspects of cognitive functioning (immediate and delayed verbal recall tests and semantic verbal fluency) in 
elderly people over time. This analysis was conducted on a sample of 31,954 healthy elderly people (58% female, mean 
age 65.54 ± 9.74) interviewed in both the fourth and sixth waves of the Survey on Health, Aging and Retirement in Europe 
(SHARE), in 2011 and 2015. A structural equation model with measurement component was used to assess the relation-
ship between cognitive function, social life and SES over time. Multilevel ordinal logistic regression was applied to explain 
satisfaction with social network in relation to different types of social network across countries. Being equipped with good 
cognitive skills did not seem to be predictive of their maintenance over time (latent coefficient = 0.24, p value = 0.34). On the 
contrary, the subject’s social and participatory life, understood as satisfying one’s social network and engaging in diversi-
fied non-professional social activities, seemed to play a crucial role in the maintenance of cognitive functions in the elderly 
(latent coefficient = 3.5, p value = 0.03). This research suggests that a socially active and participatory lifestyle mitigates the 
effects of the physiological process of brain aging.

Keywords Health · Cognitive function · Active aging · Social activities · Social network · Family · SHARE survey · 
Structural equation model

Introduction

The progressive aging of the population requires the imple-
mentation of appropriate and innovative strategies for miti-
gating the adverse effects of this process on both the indi-
vidual and the social and economic system. Although one of 
the main effects of aging is undoubtedly linked to the decline 
in cognitive functions, it should be stressed that this decline, 
which concerns both functional and neurological aspects, 
even if cannot be avoided, can be significantly postponed 
(Fillit et al. 2002; Park et al. 2003; Adam et al. 2013; Boots 
et al. 2015; Miceli and Gangemi 2011, Misuraca et al. 2017; 
Smart et al.2014). Nowadays, there is a wide consensus 
among researchers that cognitive functions can be enhanced 
and maintained through protective factors, which are linked 
to lifestyle (Adam et al. 2013; Andel et al. 2015; Bourassa 
et al. 2017; Hertzog et al. 2008; Vásquez-Amézquita 2016).

In this context, the concept of “cognitive reserve,” devel-
oped by Stern (2003, 2007, 2009) plays an important role. 
It states that some aspects of experience, such as education, 
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professional status, social networking, and lifestyle and 
leisure activities, provide a reserve that can explain the 
resilience of elderly people when facing neuropathological 
changes. In this way, it acts as a cognitive protective fac-
tor associated with normal aging processes (La Rue 2010; 
Vásquez-Amézquita 2016; Singh-Manoux et al. 2011; Jef-
ferson et al. 2011).

Among the factors that foster the reserve accumulation, 
an active and participatory lifestyle is of primary impor-
tance. In this vein, social participation is defined as the 
involvement of the individual in various social activities 
(Berkman et al. 2000), such as religious groups, volunteer 
groups, social or sports clubs. Positive correlations have 
been found between participation in social activities and 
mental health (Croezen et al. 2015), physical health (Lind-
ström et al. 2004) and well-being (Vozikaki et al. 2017). On 
the contrary, the perceived social isolation (deep sense of 
solitude) has been associated with a greater risk of cogni-
tive dysfunction (Cacioppo and Hawkley 2009). Some lon-
gitudinal studies have highlighted how loneliness, i.e., the 
absence of social bonds, significantly increased the risk of 
cognitive decline (Gow et al. 2007; Tilvis et al. 2004; Wil-
son et al. 2007). Other longitudinal studies have shown that 
an active lifestyle was positively associated with the main-
tenance of various cognitive abilities (Hultsch et al. 1999; 
Bourassa et al. 2017). Of note, James et al. (2011) found that 
socially active people had a global cognitive decline 70% 
lower than that of socially inactive people, on average, in 
5 years. Analogously, Brown et al. (2016), using data from 
the Victoria Longitudinal Study, found that the engagement 
in social activities for older adults was related to partici-
pation in everyday cognitive activities and in turn to bet-
ter cognitive performance. Conversely, lack of association 
between social activity and cognitive functioning along time 
was found in other studies (McGue and Christensen 2007; 
Aartsen et al. 2002; Green et al. 2008), which used a global 
measure of cognitive functioning and a variety of specific 
cognitive tasks.

Through engagement in social activities, individuals can 
develop and broaden their own social ties by providing an 
additional cognitive resource that may reduce the effects of 
age on cognitive abilities. Social networks including both 
family members and friends are a further psychosocial fac-
tor capable of preserving cognitive functions (Miller and 
Lachman 2000; Seeman et al. 2001; Colcombe and Kramer 
2003; Béland et al. 2005), of influencing the elderly’s life 
satisfaction (Chan and Lee 2006; Groot et al. 2007; Litwin 
and Stoeckel 2013; Rafnsson et al. 2015) and of promoting 
virtuous and healthy behaviors at all ages (Matranga et al. 
2017).

Indeed, the intensity and quality of social relationships 
have been demonstrated to be significantly associated with 
better health (Pinquart and Sörensen 2000; Dominguez and 

Arford 2010; Garcia et al. 2005; McLaughlin et al. 2010), 
greater use of health and social services (Bowling et al. 
1991; Litwin 2004), and greater longevity (Brown et al. 
2005; Eriksson et al. 1999). In particular, the “size” (num-
ber of family members and friends in the network) and the 
“composition” (the percentage of friends within the total 
number of people) of the social network seem to have an 
effect on life satisfaction of the elderly (Tomini et al. 2016). 
For example, Van der Horst and Coffé (2012) showed that 
a higher frequency of contacts and a greater percentage of 
friends in the network are associated with less stress and 
better health. Thus, by analyzing the different types of net-
works on the basis of the composition (for example, social 
networks composed exclusively of family members or 
friends), Fiori et al. (2006) found that elderly people in the 
networks that did not include the presence of friends had 
depressive symptoms. Socially deprived elderly people are 
more likely to develop disabilities and at a greater risk of 
mortality (Andrew et al. 2008). The underlying mechanisms 
involved include physiological factors, such as stress hor-
mones, immune function, and inflammatory processes that 
may be more developed in those individuals with low social 
support or living in a condition of social isolation (Berkman 
et al. 2000).

Litwin and Stoeckel (2015) have investigated whether and 
to what extent social network and activity participation are 
associated with cognitive functions. Activity participation 
was found to be positively associated with word recall and 
self-rated memory more than social network and activity 
participation interacted significantly with social networking.

There are a few open questions in the literature. Firstly, 
findings from longitudinal studies concerning the relation-
ship between social participation and cognitive function-
ing are not consistent. Secondly, even if protective factors 
related to the lifestyle can be considered modifiable for the 
whole population, they cannot be easily changed for elderly. 
In fact, it often happens that the partner has died, children 
may live far away and physical constraints may highly limit 
social participation. However, it is possible that different 
welfare systems can promote a participating lifestyle in dif-
ferent ways. Therefore, the contribution of this paper to this 
debate regards the following points:

(a) Does higher sociality, expressed through social network 
and the involvement in social activities, predict higher 
cognitive functioning of an individual?

(b) Does the socioeconomic status of an individual contrib-
ute to define his/her own cognitive functioning not only 
in the concurrent time but also in the prospective?

(c) Are family-type networks associated with higher satis-
faction of social network?

d) Does the welfare system of the living country contribute 
to the individual’s sociality?
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To respond to these queries, we will examine three cog-
nitive tasks, two memory and one executive, as specific 
aspects of cognition. In fact, these tasks are among those 
suffering more from the effects of age, showing a constant 
decline both in healthy subjects and in subjects affected by 
Alzheimer’s disease (Henry and Crawford 2004; Laws et al. 
2010; Haugrud et al. 2011). Secondly, numerous studies 
highlight how these cognitive tasks are strongly related to 
the quality of life of the elderly, to their well-being and to the 
participation in social activities (James et al. 2011; Bourassa 
et al. 2017; Fu et al. 2018). We will define the structure of 
relationships between social activities and networks, socio-
economic status (SES) and the examined cognitive func-
tions through a structural equation modeling approach. As 
a secondary aim, we will outline types of social networks 
across countries and will establish different satisfaction lev-
els related with these types.

Methods and data

The sample

Data from the fourth (year = 2011) and sixth (year = 2015) 
waves of the Survey on Health, Aging and Retirement in 
Europe (SHARE) are used for this study. The SHARE sur-
vey is a pan-European interdisciplinary dataset of microdata 
on health, socioeconomic status and social and family net-
works of people aged 50 years and over, covering most of the 
European Union (Börsch-Supan et al. 2013). Data collection 
for this survey is executed through computer-assisted per-
sonal interviews, which are conducted face-to-face with the 
target respondent and willing partners or spouses. For people 
affected by cognitive limitations, including Alzheimer’s dis-
ease, dementia and senility, information is obtained through 
a proxy interview. Some interviews are supplemented with 
the participant’s completion of a written questionnaire, 
which includes additional questions on subjects such as 
mental and physical health, health care and social networks. 
Complete information is gathered about social network, 
cognitive functioning, social activities, behavioral risks, 
mental health, household demography, education, working 
status, quality of life and the usual socioeconomic and health 
indicators. The dataset from the fifth wave (year = 2013) is 
not included because it does not contain information about 
social network.

For the purposes of the current investigation, only the 
information concerning people from twelve European coun-
tries included in both surveys, i.e., Austria, Germany, Swe-
den, Spain, Italy, France, Denmark, Switzerland, Belgium, 
Czech Republic, Slovenia and Estonia, has been extracted. 
Datasets from two waves have been merged in order to 
include only respondents present in both. Therefore, of the 

48,450 people and the 56,699 people interviewed, respec-
tively, in 2011 and 2015, only 31,954 interviewed in both 
surveys were included in the present analysis. Specifically, 
since only normal aging was considered, people with Alzhei-
mer’s disease, dementia and senility were excluded.

Data are available free of charge for registered users at 
http://www.share -proje ct.org and are distributed through 
twenty-five regular and four special module files. To assure 
data harmonization for cross-national analyses, there are 
several further generated variables that enhance working 
with the SHARE data including several indices and scales 
like the quality of life CASP-12 index for elderly people.

Outcome and covariates

The outcome for the analysis was the cognitive function. 
We examined two memory tests and one executive func-
tion as specific aspects of cognition. Specifically, we have 
used the immediate (ITest) and delayed (DTest) verbal recall 
tests from the Ten-Word Delayed Recall Test, both ranging 
between 0 and 10. Ten common words are presented and 
participants are asked to recall the words immediately and 
then again 5 min later. We have also used the score of a 
semantic verbal fluency (FTest) test consisting of asking the 
participant to name as many animals as possible correctly 
during a 1-min period. This score ranges between 0 and 100.

The covariates used for the analysis relate to demographic 
and socioeconomic information, health status and quality of 
life, family network and social activity. More specifically, 
gender, age and living country were included as demo-
graphic variables, while years of education and wealth were 
chosen as socioeconomic status (SES) variables. Wealth was 
obtained as the sum of household income plus total assets 
(also referred to as net worth). Total assets are the sum value 
of the primary residence net of mortgage, value of the real 
estate, owned share of own business, owned cars, and the 
value of financial assets (bank accounts, government and 
corporate bonds, stocks, mutual funds, individual retire-
ment accounts, and contractual savings for housing and life 
insurance policies owned by the household) minus financial 
liabilities. In this study, wealth instead of income was cho-
sen as an economic indicator for elderly people in line with 
other literature (Tsimbos 2010; Allin et al. 2009; Bono and 
Matranga 2018).

With the aim of capturing the healthcare context, it was 
included a variable indicating the welfare system of the 
country in which the interview takes place, with Social-
democratic/Scandinavian as reference, and Conservative/
Bismarckian, Mediterranean/Southern, Post-communist/
Eastern as categories. To summarize, the Social-democratic/
Scandinavian system is strongly interventionist, founded on 
accessing benefits and services based on citizenship and on 
the promotion of social equality through a redistributive 

http://www.share-project.org
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social security system, with generous social transfers and 
commitment to full employment and income protection; the 
Conservative/Bismarckian system is based on the principle 
of subsidiarity, with dominance of social insurance schemes 
where the redistributive impact is minimal; the Mediterra-
nean/Southern system is characterized by a fragmented sys-
tem of welfare provision, with a high percentage of social 
expenditure financed through contributions and strong reli-
ance on family and on the charitable sector; finally, the Post-
communist/Eastern system is an undeveloped welfare state 
with limited health service provision (Alvarez-Galvez 2016).

In order to measure the health status of each respondent, 
it was considered the variable self-perceived health, which 
is obtained answering the question “Would you say your 
health is…” with response categories being “excellent”, 
“very good”, “good”, “fair” and “poor.” Furthermore, to 
measure quality of life, it was included the 12-item version 
of the CASP scale (CASP-12), the reduced version of the 
19-items CASP scale, which measures the four dimensions 
of needs Control, Autonomy, Self-realization, and Pleasure. 
The questions concern a list of statements used to describe 
people’s life or how people feel and what people think, with 
answers coded on a 4-point Likert scale indicating how often 
(1. Often, 2. Sometimes, 3. Rarely and 4. Never), if at all, 
the interviewed person has experienced these feelings and 
thoughts. All items are recoded in such a way that higher 
scores indicate a higher level of QoL. CASP-12 ranges 
between 12 and 48 (Borrat-Besson et al. 2015, Hyde et al. 
2003).

In order to assess sociality of each individual, there were 
variables related to social network as well as the number of 
social activities. The “size”, “composition”, “satisfaction”, 
“proximity” and “closeness” were included as social network 
characteristics. The “size” is the number of people that are 
part of respondent’s network and it ranges between 0 and 7. 
The “composition” is composed by three modalities: “fam-
ily network”, if at least one person in the first three network 
levels is a relative; “external network” if all persons in the 
first three network levels are one of the following: friend, ex-
colleague/coworker, neighborhood, ex-spouse/partner, min-
ister/priest or other clergy; “for-a-fee network” if all persons 
in the first three network levels are one of the following: 
therapist or other professional helper, housekeeper/home 
healthcare provider. An ordinal score expresses the “satis-
faction” with the network with a range going from 0 to 10. 
Proximity concerns the geographical proximity expressed 
by the following categories: in the same household, in the 
same building, less than 1 km away, between 1 and 5 km, 
between 5 and 25 km, between 25 and 100 km, between 100 
and 500 km, more than 500 km away. “Proximity” was the 
discrete variable counting the number of people in the net-
work living within a distance not more than 5 km away, with 
a range going from 0 to 7. Closeness concerns the emotional 

closeness with the people that belong to the network of the 
respondents. It is measured by answering to the question 
“How close do you feel to…” and response categories are 
not very close, somewhat close, very close, extremely close. 
“Closeness” was the discrete variable counting the number 
of people in the network the respondent feels at least some-
what close, with a range going from 0 to 7.

Finally, the variable “number of activities” was included 
as the sum of the activities the respondent has done in the 
last 12 months among: voluntary or charity work, attending 
an educational or training course, going to a sport, social or 
other kind of club, taking part in a political or community-
related organization, reading books, magazines or newspa-
pers, doing word or number games such as crossword puz-
zles or Sudoku and playing cards or games such as chess. 
The resulting discrete variable ranges between 0 and 8.

Variables with missing data were extracted from the 
imputation dataset available in release 6.0.0 of the SHARE 
data. They are gender, age, years of education, household 
net worth, total household net income, number of activities, 
self-perceived health and semantic verbal fluency. Missing 
values were imputed using the univariate hot-deck method 
for various types of variables affected by negligible shares of 
missing data. Alternatively, a more sophisticated multivari-
ate conditional specification method was used for monetary 
variables affected by more relevant fractions of missing data. 
To take into account the additional variability induced by the 
imputation process, the imputation database of each wave 
included five imputations (or implicates) of the missing val-
ues (De Luca et al. 2015).

Statistical methods

Categorical variables were summarized as counts and per-
centages, discrete and continuous variables as mean and 
standard deviation. In the presence of asymmetric distribu-
tion, variables were synthesized as median and interquar-
tile range. Pearson’s correlations between pairs of variables 
were calculated. All quantitative variables were standardized 
before beginning statistical analysis.

Structural equation modeling was applied to assess the 
relationship between cognitive function, social life and soci-
oeconomic status (SES) over time. More specifically, for 
this analysis a structural equation model with measurement 
component was used (Wheaton et al. 1977). In both 2011 
(Wave 4) and 2015 (Wave 6), ITest, DTest and FTest were 
included to measure endogenous latent variables represent-
ing the cognitive function (CF) for the same 2 years. Years 
of education and household net worth were used to measure 
the exogenous latent variable SES. Satisfaction with social 
network and number of social activities were included to 
measure the exogenous latent variable SOCIALITY. In order 
to improve the SEM model, residuals between observed and 
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estimated covariances were considered. In the presence of 
high residuals, some links between random errors for vari-
ables with high residuals were introduced.

To better understand the relations between social activi-
ties and cognitive functioning, it was investigated whether 
there was a mediation effect of years of education and if this 
mediation was moderated by satisfaction with social network 
(Hayes 2013; Preacher et al. 2007).

Multilevel ordinal logistic regression was applied to 
explain satisfaction with social network in relation to differ-
ent types of social network across countries, net of demo-
graphic, quality of life and self-perceived health variables. 
The people interviewed (level 1 units) were nested within 
their living countries (level 2 units). Demographic informa-
tion, network characteristics including size, composition, 
proximity and closeness, as well as health and quality of 
life information were included as level 1 covariates. The 
welfare system of the country of residence was included as 
level 2 covariate.

Data were analyzed using STATA software (version 14.2) 
with a 5% level of significance.

Results

Of 31,954 sampled people, 58% was female, the mean age 
was 65.54 ± 9.74 and the years of education were, on aver-
age, 10.81 ± 4.42. Of the whole, 13,496 (42%) lived in a 
country with a Conservative welfare system, 10,297 (32%) 
lived in a Post-communist country, while 5,051 (16%) and 
3,110 (10%) lived in a Mediterranean and a Scandinavian 
country, respectively (Table 1).

Most of the interviewed people declared very good or 
excellent self-perceived health and a satisfactory quality of 
life. They were shown to be very satisfied with their own 

social network, which was mostly a family-type network 
(more than 89% in both years), small sized, with two peo-
ple on average felt to be at least somewhat close and only 
one person on average living within a distance not more 
than 5 km away. Social activity was found generally scarce 
with slightly more than two social activities per person and 
a low–medium cognitive level, with verbal recall ranging 
between 4 and 5 on average in both years and verbal flu-
ency around 20 (Table 2). All correlations between pair of 
variables were statistically significant, except for wealth and 
satisfaction with social network.

The estimated model suggested that CF in 2011 was 
positively associated with CF after 4 years, even if not sig-
nificantly (latent coefficient = 0.24, p value = 0.34) and that 
SES in 2011 promoted CF in the same time and after 4 years 
(latent coefficient = 0.08, p value < 0.001 for both). Analo-
gously, SOCIALITY in 2011 supported CF in the same year 
(latent coefficient = 3.7, p value < 0.001) and in successive 
4 years (latent coefficient = 3.5, p value = 0.03). In both 
years, CF was mostly measured through ITest (coeff = 3.9 
in 2011 and coeff = 3.5 in 2015, both p < 0.001) and DTest 
(coeff = 4.8 in 2011 and coeff = 4.2 in 2015, both p < 0.001) 

Table 1  Sample composition of 31,954 European elderly, SHARE 
survey, waves 2011 and 2015

Variables

Counts (%)
Gender
 Males 13,418 (42)
 Female 18,536 (58)

Welfare regime of the country
 Social-dem./Scandinavian 3110 (10)
 Conservative 13,496 (42)
 Mediterranean 5,051 (16)
 Post-communist 10,297 (32)

Mean ± SD
Age 65.54 ± 9.74
Years of educations 10.81 ± 4.42

Table 2  Health, social, cognitive and economic variables for 31,954 
elderly living in twelve European countries: descriptive statistics from 
the Share survey, years 2011 and 2015

a Counts(%) and McNemar test
b M ± SD and paired t test
c Median (Q1-Q2) and Wilcoxon matched sign rank test
d ITest immediate recall test, DTest delayed recall test, FTest semantic 
verbal fluency test

Variables 2011 2015 p value

Self-perceived  healtha < 0.0001
 Less than very good 8101 (25) 7087 (22)
 Very good/excellent 23,776 (75) 24,825 (78)

Network  compositiona < 0.0001
 Family-type 26,911 (89) 27,156 (91)
 External-type 3157 (10) 2509 (8)
 Payment-type 194 (1) 147 (1)

Satisfaction with social 
 networkb

8.91 ± 1.25 9.00 ± 1.19 < 0.0001

Network  sizeb 2.55 ± 1.62 2.64 ± 1.64 < 0.0001
Network  closenessb 2.05 ± 1.50 2.25 ± 1.53 < 0.0001
Network  proximityb 1.64 ± 1.16 1.55 ± 1.09 < 0.0001
Quality of life (CASP-12)b 37.7 ± 6.12 37.7 ± 6.17 0.0246
ITestb,d 5.41 ± 1.73 5.37 ± 1.82 0.0003
DTestb,d 4.03 ± 2.13 4.06 ± 2.24 0.0164
FTestb,d 20.70 ± 7.70 20.79 ± 7.87 0.0375
Number of social  activitiesb 2.30 ± 1.55 2.21 ± 1.48 < 0.0001
Wealthc 146,023 

(40,325; 
330,632)

130,137 
(38,491; 
317,297)

< 0.0001
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rather than through FTest. SOCIALITY was measured 
more by means of the number of social activities than by 
means of satisfaction with social network (coeff = 18.17, 
p < 0.001) and SES less by wealth than by years of edu-
cation (coeff = 0.029, p < 0.001). The model suggested the 
positive covariance between FTest (0.18) and DTest (0.25) 
over 2 years and between years of education and FTest in 
2011 (0.50) and in 2015 (0.44) (Fig. 1, Table S1 in Supple-
ment materials).

Years of education acted as a mediator of the relation 
between number of social activities and ITest, with esti-
mated direct effect 0.265 (p < 0.001) and indirect effect 
0.063 (p < 0.001). The mediation role of years of education 
was stronger for DTest, with estimated direct effect 0.337 
(p < 0.001) and indirect effect 0.074 (p < 0.001). Satisfaction 
with social network did not moderate this mediation neither 
for ITest (p = 0.484) nor for DTest (p = 0.680).

Increasing levels of satisfaction with social network 
were observed more for females than males (adjOR = 1.27, 
95%CI = [1.24; 1.30]) and were associated with higher levels 
of quality of life (adjOR = 1.06, 95%CI = [1.05; 1.06]), with 
having a social network characterized by high emotional 
closeness (adjOR = 1.73, 95%CI = [1.71; 1.76]) and high 
proximity (adjOR = 1.03, 95%CI = [1.02; 1.05]). Lower sat-
isfaction was associated with larger networks (adjOR = 0.63, 
95%CI = [0.62; 0.64]) and poor self-perceived health 
(adjOR = 0.93, 95%CI = [0.9; 0.95]). Finally, people living 
in Conservative countries showed lower levels of satisfac-
tion with social network compared to Social-democratic/
Scandinavian (Table 3). The unobserved heterogeneity at 
country level was statistically significant (among-countries 
variance = 0.09, 95%CI = [0.05; 0.16]), and all countries, 

except France, Czech Republic and Italy, showed a signifi-
cant geographical effect (Fig. 2). 

Discussions

The aim of this study was to investigate the relationship 
between cognitive functions (immediate and delayed verbal 
recall tests and semantic verbal fluency), sociality and SES, 
among European healthy elderly, and to assess whether dif-
ferent types of social network are associated with different 
satisfaction levels. Furthermore, another scope was to know 
if sociality (evaluated through the “social network” variables 
and number of activities performed), and SES (evaluated 
through the variable “years of education” and “wealth”) take 
an explanatory role of cognitive function, both in the concur-
rent and in the prospective time.

In response to the first of the debated issues in the lit-
erature, our paper contributed to explain the relationship 
between sociality and the examined cognitive functioning 
through SEM. The results indicated that being equipped with 
good cognitive skills does not seem to be predictive of their 
maintenance over time. On the contrary, the subject’s social 
and participatory life, understood as satisfaction in one’s 
social network and engaging in diversified non-professional 
social activities (going to a social/sports club, participat-
ing in a political or community organization, helping fam-
ily/friends/neighbors and volunteering), seemed to play a 
crucial role to affect cognitive functions of elderly in the 
prospective time (Barnes et al. 2004).

Numerous studies have shown that old adults without any 
kind of social support offered by a network present a reduced 

Fig. 1  Structural equation 
model graph for cognitive 
function, sociality and SES, 
years 2011 and 2015. Note 
Latent variables are represented 
by ovals and measurement 
variables by rectangles. Each 
arrow shows the standardized 
coefficient for each parameter 
in the model that represents the 
strength of the relationships
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risk of cognitive impairment if engaged in the performance 
of non-professional activities. In contrast, social disengage-
ment is a risk factor for cognitive functioning in elderly sub-
jects (Adam et al. 2013; Litwin and Stoeckel 2015; Kelly 
et al. 2017).

This affects every aspect of health and well-being, from 
mental health, to the risk of emergency hospital admissions 
due to avoidable diseases, such as severe conditions of dehy-
dration or malnutrition. Wealth is a significant predictor of 
perceived health and of the use of healthcare services. Fur-
thermore, even if income and wealth are positively related, 
income reflects a flow of resources, which are available over 
a period, while wealth reflects a stock of resources, which 

are accumulated over a person’s lifetime. Among the elderly, 
levels of income vary much less than levels of wealth, so 
wealth allows more accurate measurements of SES differ-
ences in health and healthcare utilization in this population 
(Tsimbos 2010; Allin et al. 2009; Bono and Matranga 2018). 
However, this study showed that wealth played a minor role 
in affecting the examined cognitive tasks of individuals, 
while education was a significant protective factor to prevent 
cognitive decline in aging. This result is in line with other 
studies (Le Carret et al. 2003; Zhang et al. 2008; Adam et al. 
2013) which suggest that education represents one of the 
most important factors that contribute to the development 
of cognitive reserve.

To assess if family-type networks with greater social 
capital are associated with better cognitive tasks, results of 
logistic regression showed that there is an inverse relation 
between network size and satisfaction with social network. A 
high level of satisfaction is in fact associated with a reduced 
dimension, probably due to more significant relational 
experiences. This result is in line with the socio-emotion 
selectivity theory, formulated by Carstensen (1992), which 
stated that social interactions assume a different role and 
meaning from adulthood and decrease significantly in old 
age, in which high-quality relationships are preferred. This 
finding is further confirmed by the role of emotional and 
geographical proximity. Having a family-like network with 
only one friend over external or for-a-fee networks increases 
the satisfaction with the network.

Another result of the study was the positive association 
between both quality of life and self-perceived health with 
satisfaction with social network. Indeed, a direct relationship 

Table 3  Satisfaction with social 
network related to respondent-
specific and country-specific 
covariates: adjusted ORs with 
95% CIs and p value

Estimates from the multilevel ordinal logistic regression model

Covariates Adjusted OR p value

Respondent level
 Year (2015 vs 2011) 1.00 (1.00; 1.01) 0.755
 Gender (females vs. males) 1.27 (1.24; 1.30) < 0.001
 Age 1.01 (1.01; 1.01) < 0.001
 Self-perceived health (<  very good vs ≥ very good/excellent) 0.94 (0.91; 0.96) < 0.001
 Quality of life (CASP-12) 1.06 (1.05; 1.06) < 0.001
 Network size 0.63 (0.62; 0.64) < 0.001
 Network closeness 1.72 (1.70; 1.74) < 0.001
 Network proximity 1.03 (1.02; 1.04) < 0.001
 Network composition
  External-type versus family-type 0.79 (0.76; 0.82) < 0.001
  For-a-fee type versus family-type 0.47 (0.40; 0.56) < 0.001

Country level
 Conservative versus Social-democratic/Scandinavian 0.52 (0.33; 0.82) 0.005
 Mediterranean versus Social-democratic/Scandinavian 0.79 (0.48; 1.30) 0.355
 Post-communist versus Social-democratic/Scandinavian 0.92 (0.57; 1.47) 0.713
 Random intercept variance 0.09 (0.05; 0.16) < 0.001

Fig. 2  Multilevel ordinal logistic regression model for satisfaction 
with social network: country-level residuals and 95% CIs
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of these outcomes with social engagement is consistent with 
other literature. The prevalence of people who do not par-
ticipate in any productive and/or social activities and report 
either high quality of life or good self-perceived health has 
been found to be significantly lower compared to those who 
are frequently involved in activities (Vozikaki et al. 2017). 
This finding is supportive of the notion that sociality in old 
age, expressed as an individual who enjoys a satisfactory 
social network, is significantly associated with the quality 
of life, meant as the fulfillment of oneself and one’s own 
human needs.

In response to the second open question, our paper con-
tributed to assess if the welfare system explains differences 
in satisfaction with social network among countries. It was 
found that people living in Conservative systems are less 
socially active and most inclined to be less satisfied with 
their own social network than people living in Socio-dem-
ocratic/Scandinavian welfare systems. This finding is not 
surprising because Scandinavian countries enjoy a state-of-
the-art welfare system that has put the Nordic countries at 
the forefront of rankings for quality of life, well-being and 
health. This system is based on the principle of Universal 
provision system, meaning a high level of public responsibil-
ity and comprehensive social rights for everybody. The Nor-
dic welfare model is characterized by generalized access to 
benefits and services based on citizenship, the promotion of 
social equity through a generous redistributive social secu-
rity system and the widespread use of welfare technology 
(Eikemo et al. 2008). In addition, in order to explain the geo-
graphic heterogeneity of individuals’ network satisfaction, 
we can hypothesize the existence of some country-specific 
characteristics, in agreement with the study of Alvarez-
Galvez (2016), where the occupational status was found for 
Scandinavians, income for the Conservative countries, edu-
cation for Mediterranean and demographic characteristics 
for Post-communist countries.

There are some limits of the present study. Firstly, it did 
not take into consideration the different types of activities 
and the different roles they can play on cognitive function. 
For example, the study conducted by Adam et al. (2013) 
highlights how some activities are more related to cogni-
tive functioning than others, for example, participation in 
a religious organization seems to have the least impact on 
cognitive performance, while activities involving the acqui-
sition and development of new skills have a greater impact.

Secondly, only three cognitive tasks were considered in 
this study and all of them were investigated through a single 
question. Moreover, we have not taken into consideration 
the various changes in participatory life and in social rela-
tions that may derive from exceptional events (loss of work, 
mourning, divorce, etc.).

Another limitation is that the analysis was not stratified by 
age and sex, and this could be a source of bias in estimating 

the weight of variables based on the life cycle. However, just 
1% of the sample was not more than 50 years old and 75% 
was more than 65 years old. Therefore, the major part of the 
sample is made of economically inactive people. Further-
more, since data of the two SHARE waves were not exam-
ined as panel data, there are no results about the cognitive 
change at individual level. To end, in the assessment of the 
relationship between cognitive function, social life and SES 
over time, the living country of the respondent or the wel-
fare system was not considered. This is another limitation 
of the study, since it would be important to determine if the 
same results (relationships among the different constructs) 
could be obtained in the different countries. We propose to 
investigate the geographic variability of these constructs in 
the future research.

Conclusion and implications

In the last decade, knowledge of the protective role played 
by some psychosocial factors on cognitive functioning has 
increased. This research seems to support the idea that a 
socially active and participatory lifestyle can mitigate the 
effects of aging. Such experimental evidence undoubtedly 
opens new perspectives for the development of social policy 
interventions to favor an “active and healthy aging,” facil-
itating the participation of the elderly in a wide range of 
activities, especially targeted at those who seem to be more 
socially isolated. Furthermore, it is advisable to promote 
prevention programs aimed at adults in order to keep their 
cognitive functions unaltered and prevent deterioration, with 
a remarkable impact in terms of containment of healthcare 
expenditure.

While the research in the field of biological and neuro-
logical factors involved in the processes of brain aging, con-
tinues to progress with great vigor, the study of psychosocial 
factors has not always evoked the same interest. This is espe-
cially true in some geographical areas, where the recognition 
of the importance of participation social life of the elderly is 
still far from being fully achieved and stimulated by welfare 
policies. Therefore, further research is necessary to clarify 
the process that underlies the causal relationship between 
cognitive functioning and forms of social participation and 
eventually to explore other measures of cognition, different 
from memory and executive functions.
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