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ABSTRACT

Objectives: This study addresses the gendered risks of loneliness and depression in later life from a
social exclusion perspective. Exclusion from social relations (ESR) in older age is an unwanted situation
associated with increased loneliness and depressive symptoms, with gender differences in the
perception of solitude, and the evaluation of existing social networks, potentially accounting for the
increased susceptibility of older women.

Method: Secondary analyses was conducted in a sample of 60,918 participants in the Survey on
Health, Aging and Retirement in Europe (SHARE). Older persons’subjective perception of solitude (i.e.
solitude satisfaction), and their satisfaction with established relations (i.e. network satisfaction), were
examined in gender-stratified regression models, predicting loneliness and depressive
symptomatology, controlling for network size, demographics, and health.

Results: There was no convincing evidence for significant associations between solitude satisfaction
(SoS) and loneliness among older men, nor between network satisfaction (NeS) and loneliness for
both genders. Low SoS and low NeS were independently associated with more depressive symptoms
and an increased probability of depression, especially among older women. This vulnerability could
not be attributed to increased loneliness, as only among older women, low SoS was associated with
lower levels of loneliness, and lower levels of loneliness was anaemically associated with more
depressive symptoms.

Conclusions: The perception of solitude, and the evaluation of social relations, are associated with
gendered risks of depression among older persons who are challenged by objective and subjective
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Introduction

Older persons are a population at risk of exclusion from social
relations (ESR), with demographic changes raising concerns
that a greater number will be‘socially and emotionally discon-
nected from adequate levels of intimate relationships, social
networks, social support, and/or social opportunities’ (Aartsen
etal, 2021).ESRin older age is associated with increased lone-
liness and more depressive symptoms (Berkman & Glass, 2000;
Courtin & Knapp, 2017; Smith & Victor, 2019), emerging often
as co-occurring and potentially overlapping aspects that affect
older persons’ mental wellbeing (Cacioppo et al., 2010; Prince
etal., 1999). Therefore, loneliness and the prevalence of depres-
sive symptoms in older age are typically discoursed as collateral
issues associated with the unmet social needs of older persons
who are challenged by ESR states (Walsh et al., 2017).

Social networks are often quantified and typified based on
objective (e.g. network size) and subjective (e.g. network quality)
characteristics, with the literature providing inconsistent find-
ings on their relative importance for the mental wellbeing of
older persons (Courtin & Knapp, 2017; Litwin, 2011; Pinquart
& Sorensen, 2000). For example, Litwin et al. (2015) found that
older persons who are subjectively satisfied with their estab-
lished social relations (i.e. network satisfaction), as well as older
persons who objectively have larger networks, experience

fewer depressive symptoms. However, Cacioppo et al. (2010)
could not find evidence that older persons’ network size is lon-
gitudinally associated with depression, although, they argued
that higher loneliness may predict adverse changes in depres-
sive symptomatology.

Menec et al. (2020) found that loneliness moderates the
effects of objective ESR states (i.e. having few or no social ties)
on the mental wellbeing of older persons. Using data from the
Canadian Longitudinal Study of Aging (CLSA), they found that
older persons who are excluded and lonely are more depressed
than those who are excluded but not lonely. In addition, they
found that older persons who are lonely but not excluded (i.e.
challenged by subjective ESR states) are more depressed than
those who are excluded but not lonely. Among all groups, those
who were neither excluded nor lonely had the lowest levels of
depressive symptomatology

Often coined as a paradox, loneliness is commonly observed
among older persons who are embedded in a social network,
even more so within cultures epitomized for the intimacy of
social relations and for the density of older persons’social net-
works. For example, older persons in Southern European have
on average larger social networks than their counterparts in the
Nordic countries, yet loneliness is more prevalent among older
southern Europeans (Hansen & Slagsvold, 2016; Sundstrom et al.,
2009; Tomini et al., 2016). Sundstrom et al. (2009) argued that
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the compositions of older persons’social networks are culturally
bound, and therefore, their interpretation of loneliness is deter-
mined by culturally shaped expectations for social interaction,
leading to the experience of subjective ESR states. Accordingly,
Beridze et al. (2020) examined the associations of loneliness and
social isolation with the quality of life (QoL) of older persons in
Spain and Sweden. In their study, social isolation was negatively
associated with QoL in both countries, but loneliness was nega-
tively associated with QoL only among the Swedish persons with
higher levels of loneliness, but more uniformly so (i.e. across levels
of loneliness) in Spain.

The intra-individual processes that modify feelings of lone-
liness among objectively excluded older persons have been
rarely discussed, even though the subjective interpretation of
solitude may lead to differential affective outcomes (Newall &
Menec, 2019). Lay et al. (2019) argued that there are two types
of everyday solitude among older persons, one characterized
by negative affect (negative affect solitude), and one character-
ized by calmness and near absence of negative affect (positive
affect solitude). In their study of 100 older adults, Lay et al.
(2019) observed that almost 25% of the participants experi-
enced solitude only positively, while the desire to spend time
alone (but not their social network size) was associated with
positive affect. Similar studies have shown that older persons
who prefer their solitude over socializing, or those who cherish
their low standards of sociability, may not feel lonely (Burger,
1995; Dykstra, 1995). However, other studies have shown that
some objectively excluded older persons feel lonely, with no
further emotional affliction observable (Burger, 1995; Toyoshima
& Sato, 2017, 2019).

Previous studies on the gender-sensitive associations
between ESR, loneliness, and depressive symptoms suggest
critical accumulations of risks for the mental wellbeing of
excluded older women. More precisely, the prevalence of both
loneliness and depression is reported more frequently among
older women than among older men (Castro-Costa et al., 2007;
Courtin & Knapp, 2017; Dykstra, 1995; Prince et al., 1999). Older
women have on average fewer financial and social resources,
as well as more mobility limitations than older men, all factors
that potentially affect their socialization and mental health
(Goodman et al., 2015). Because women live longer than men,
older women are more likely to experience widowhood, a con-
dition that potentially leads to ESR in older age (Antonucci et al.,
2001). Among widowed older women, good quality of existing
relations has been associated with better mental health (Guma
& Fernandez-Carro, 2021), but supporting a better social inte-
gration has been associated with improvements in depressive
symptoms among older men but not among older women
(Santini et al., 2016). Older women are more likely than older
men to report network expansion over time (Schwartz & Litwin,
2018), yet older women assume more often than men caregiv-
ing roles with significant implications for their socialization and
mental wellbeing (Bien et al., 2013).

Umberson and Karas Montez (2010) argued that the risks of
loneliness and depression are pronounced among older per-
sons that are challenged by extreme objective ESR states.
Similarly, Litwin and Levinsky (2021) found that 8.5% of older
persons who are ‘network-less’ were chronically isolated, and
along with those moving from a close-family interpersonal envi-
ronment to being ‘network-less’ (i.e. 19.1% of the ‘network-less’)
have the highest levels of depressive symptoms. Pavlidis et al.
(2022) found that among older ‘network-less’ persons, lower
solitude satisfaction (SoS) is associated with lower Qol,

comparatively more so among older women. Although the
‘non-existence’ of loneliness within a proportion of older 'net-
work-less'persons has been explained as the result of a sympa-
thetic stance towards solitude (Menec et al., 2020; Newall &
Menec, 2019), this assumption remains hitherto with limited
empirical support, overlooking potential gender differences in
this respect. Therefore, we examined the gendered associations
of SoS with feelings of loneliness and depression among older
‘network-less’ persons.

Pavlidis et al. (2022) found that most older persons in Europe
(95%) are very satisfied with their social relations, but the
minority with low network satisfaction (NeS) has significantly
lower QoL. To our knowledge, research on the associations of
NeS with the prevalence of depressive symptoms among older
persons with small or larger networks is missing from the liter-
ature. Barger et al. (2014) found that a perceived lack of support
and contact frequency with network members are associated
with depressive outcomes. In their study, subjective ESR states
were examined in conventional terms, namely via normative
and predefined assumptions about what relational aspects may
bring fulfilment in older age (e.g. emotional closeness, per-
ceived support). Yet, perceptual gaps between gerontology
professionals and older persons themselves on what aspects of
social relations bring fulfilment, as well as the potentially gen-
dered proclivities in socialization needs, may pose a threat of
homogenizing and delegitimatizing older persons’ preferences
(Bailey & Marsden, 1999; Ost-Mor et al., 2021). In our study, we
deviated from normative accounts of social relations, examining
the gendered associations of loneliness and depressive symp-
toms with older persons’subjective satisfaction with their estab-
lished relations (i.e. with NeS).

The research questions leading to our examination were (i)
whether the associations of SoS with loneliness and depressive
symptoms among older ‘network-less’ persons are gendered,
over and above other indicators of ESR in older age (i.e. retire-
ment, living alone, widowhood, divorce), and (ii) whether the
associations of NeS with loneliness and depressive symptoms
are gendered among older persons embedded in a social net-
work. The prevalence of depressive symptoms is qualitatively
different from the prevalence of depression, as enduring a small
number of depressive symptoms is common, whereas only a
fraction of the population suffers from depression (Prince et al.,
1999). Since older women are overrepresented among the
depression affected, we examined whether the gendered risks
of depression are associated with loneliness, SoS and NeS. We
hypothesized that (i) lower SoS will predict independently
higher levels of loneliness and more depressive symptoms
among ‘network-less’ older persons, especially among older
women, (i) lower NeS will be associated with higher levels of
loneliness and more depressive symptoms among older per-
sons with a social network, especially among older women, and
(i) older ‘network-less’ persons with low SoS, as well as older
persons with small networks and low NeS, are more likely to
have depression than those with larger networks and high NeS,
with an increased susceptibility among older women.

Method
Participants

Given the difficulties observed in the sampling capacity of large
surveys to include socially excluded persons (Litwin et al., 2020;
Newall & Menec, 2019), the current cross-sectional study opted



to pool data from two waves of the Survey on Health, Aging
and Retirement in Europe (SHARE), according to previous
research (Pavlidis et al., 2022). The sample included unique
respondents participating in the fourth or the sixth wave of
SHARE (Borsch-Supan, 2019) collected in 2011 and 2015, respec-
tively. The eight wave of the SHARE study was not included in
the analyses, since data collection in this wave was interrupted
due to the restrictions posed during the COVID-19 pandemic.
The pandemic period has had significant implications for older
persons’sociability and mental health, and therefore this wave
was excluded from the analyses. Other waves from the SHARE
study were not included, as only the fourth, sixth, and eight
wave had a dedicated module on social networks.

The sample was restricted to participants who completed
information about depressive symptoms and loneliness and
responded to the social network module themselves
(N=60,918). Approximately 61% of the sample came from the
fourth wave, and 39% came from the sixth wave. For those who
participated in both waves, we used data only from the fourth
wave, so that no participant was represented in the sample
twice.The respondents originated from 20 European countries,
namely Austria, Germany, Sweden, the Netherlands, Spain, Italy,
France, Denmark, Greece, Switzerland, Belgium, Israel, the Czech
Republic, Poland, Luxemburg, Hungary, Portugal, Slovenia,
Estonia, and Croatia. Information about the SHARE' survey pro-
cedures (e.g. sampling methods, data collection methods,
response rates) and its ethics approval can be found in
Bergmann et al. (2019) and on the official website of the survey
(www.share-project.org/fags/3-methodology.html). In the
study sample, 43.9% were male and 56.1% were female. The
pooled sample’s age distribution (Mage = 66.01, SD=9.68,
Range=50-105) did not deviate significantly from that of the
fourth wave (Mage = 65.97, SD=9.84) and the sixth wave (Mage
= 66.67, SD=9.66). The demographics of the pooled sample
disaggregated by gender are presented in Table 1.

Measures

Social network

The size of older persons’social network was assessed in SHARE by
using a name generating inventory. Participants were asked to
name up to six persons with whom they talked about important
issues during the last year, using the probe question ‘Over the last
12months, who are the people with whom you most often dis-
cussed important things? These people may include your family
members, friends, neighbours, or otheracquaintances. Respondents
were given the opportunity to list an additional person that was
important for them for any other reason (Borsch-Supan, 2019).
According to previous research (Litwin & Levinsky, 2021), partici-
pants who did not report any person in this inventory were consid-
ered as’network-less. Given the distribution of the network size in
the sample (see Table 1), we created two additional categories rep-
resenting older persons who had one or two members in their
network (small networks), and those with three or more members
in their social network (large networks).

Network satisfaction

For those reporting at least one person in their social network,
NeS was assessed in SHARE using a single question ‘Overall, on
a scale from 0 to 10, where 0 means completely dissatisfied and
10 means completely satisfied, how satisfied are you with the
[relationship that you have with the person/relationships that
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Table 1. Frequency analyses for demographic, social, and health variables.

Men  Women Men  Women
Household size % % Employment status % %
Living alone 153 28.1 Retired 60.8 51.6
2 59.2 51.0 (Self) Employed 304 25.1
>2 255 209 Unemployed 3.7 2.9
Chronic diseases Permanently sick 34 3.0
0 25.0 23.1 Homemaker 3 15
1 30.6 28.1 Marital status
2 21.1 21.1 Married, living with ~ 76.4 60.6
spouse
>2 233 27.6 Registered 1.6 1.2
partnership
Mobility Married, not living 14 1.2
limitations with
0 58.7 441 Never married 6.4 53
1 14.8 15.0 Divorced 7.7 10.2
2 9.0 11.0 Widowed 6.5 21.5
>2 17.7 29.9
Limitations ADL Network Size
0 91.0 89.1 ‘Network-less’ 4.1 3.0
1 5.2 59 1-2 59.3 49.1
2 1.7 24 >3 36.6 47.9
>2 2.1 27 SoS
Limitations IADL High (9-10) 30.1 28.7
0 88.4 89.1 Moderate (7-8) 26.7 24.2
1 6.4 5.9 Low (0-6) 43.2 471
2 33 2.4 NeS
>2 3.0 2.7 High (9-10) 63.6 67.5
EURO-D Moderate (7-8) 31.9 28.7
<4 80.3 65.8 Low (0-6) 4.5 38
>4 19.7 342

ADL: activities of daily living; IADL: instrumental activities of daily living; EURO-D:
depressive symptoms scale; SoS: solitude satisfaction; NeS: network
satisfaction.

you have with persons] we have just talked about?’ (Borsch-
Supan, 2019). As observed in previous studies using SHARE data
(Litwin et al., 2015), NeS is highly skewed in the sample, with
43% reporting to be completely satisfied with their network.
Therefore, adummy variable was created to represent low (0-6),
medium (7-8), and high satisfaction (9-10).

Solitude satisfaction

For those who did not report even one person in their network
(i.e. the ‘network-less’), SHARE used the probe ‘You indicated
that there is no one with whom you discuss important matters,
and no one who is important to you for some other reason. On
a scale from 0 to 10, where 0 means completely dissatisfied and
10 means completely satisfied, how satisfied are you with this
(situation)?'The SoS scale has the same scoring principles as the
NeS scale, allowing to compare the two groups in equal terms
(Borsch-Supan, 2019). A dummy variable was created to repre-
sent low (0-6), medium (7-8), and high SoS (9-10).

Loneliness

Loneliness was measured using the short version of the Revised
University of California at Los Angeles Loneliness scale (R-UCLA)
(Hughes et al., 2004). The scale consists of three items asking
about the frequency of feelings of lack of companionship, being
left out, and isolation from others, with three available
responses: hardly ever or never, some of the time, and often.
The final score is a summation of the three items and has pos-
sible values between 3 and 9 (Borsch-Supan, 2019).

Depressive symptoms

The EURO-D 12-item scale was used to assess the existence of
depressive symptoms. The scale uses 12 binary yes/no response
items to yield a total score between 0 and 12. The items cover
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depression, pessimism, suicidality, guilt, sleep, interest, irritabil-
ity, appetite, fatigue, concentration, enjoyment, and tearfulness
during the last month. Higher scores in this scale indicate more
depressive symptoms, with scores of four or higher considered
consistent with the clinical manifestation of depression (Borsch-
Supan, 2019; Prince et al.,, 1999). The Cronbach’s a for the
EURO-D scale was reported in the range of 0.61-0.75 in previous
studies using data from SHARE (Prince et al., 1999).

Demographics

Participants in the SHARE study were asked whether any other
person was living in their household and the number of the
household members. Household income was an imputed vari-
able in euros, available in the ‘gv_imputation’ module of the
SHARE database. Education represents the years of attending
full-time education. Participants were also asked about their
marital and employment status (Bérsch-Supan, 2019).

Health

Participants in the SHARE study were asked about the chronic
health conditions they have, about the limitations they experi-
ence with six activities of daily living (ADL), with seven instru-
mental activities of daily living (IADL), and whether they have
any mobility limitations in ten activities (Borsch-Supan, 2019).

Data analysis plan

The data were analysed using SPSS v.27. A preliminary analysis
on gender differences and associations in demographics,
health, network size, SoS, NeS, and depressive symptoms, was
conducted through t-tests and Pearson correlation analyses.
Separate linear regression models were constructed for'net-
work-less’ men and women to examine (i) the independent
predictive value of SoS on loneliness, and (ii) the independent
predictive values of SoS and loneliness on depressive symp-
toms. Similarly, linear regression models were constructed
separately for men and women who have a network, to exam-
ine (i) the independent predictive values of NeS and network
size on loneliness, (i) the independent predictive values of NeS,
network size, and loneliness on depressive symptoms, and (iii)
the potential moderation effect of NeS in the associations of
network size with both loneliness and depressive symptoms.
Following the recommendations of Frazier et al. (2004), the
moderation effect of NeS on the associations of network size

with loneliness and depression was examined by including the
interaction term of network size and NeS in an additional step
in the respective regression models. In all regression models,
demographic variables (i.e. age, education, living alone,
income, marital status, employment status) and health vari-
ables (number of chronic conditions and mobility limitations,
number of ADL and IADL difficulties), were added to the models
in separate steps, preceding the social network variables in two
separate, sequential steps.

Binary logistic regression analyses were conducted sepa-
rately for men and women to examine the predicted probability
of having four or more depressive symptoms on the EURO-D
scale.The independent predictors in the models were loneliness
and group membership in one of the network categories
formed by network size, SoS, and NeS. These groups were (i)
three groups of ‘network-less’ persons with either low, medium,
or high SoS, (ii) three groups of older persons with small net-
works and either low, medium, or high NeS, and (iii) three groups
and older persons having large networks with either low,
medium, or high NeS. The probabilities of depression in the
models were adjusted for the effects of demographic variables
(i.e. age, education, living alone, income, marital status, employ-
ment status) and health variables (humber of chronic conditions
and mobility limitations, number of ADL and IADL difficulties).

Results
Preliminary analysis

The gender stratified mean scores in the EURO-D scale disag-
gregated by network category are presented in Figure 1. Mean
scores and standard deviations for all variables disaggregated
by gender are presented in Table 2. Independent sample t-test
revealed statistically significant gender differences in most
demographic and health variables (see Table 2). Compared to
older men, older women reported larger social networks
(t(60916) = —29.959, p = .000), higher NeS (t(60916) = —11.925,
p =.000), more loneliness (t(60916) = —3.128, p < .050), and more
depressive symptoms (t(60916) = —48.473, p =.000). There were
no statistically significant gender differences in the mean scores
of SoS (t(60916) = —.179, p > .050). Pearson correlation analysis
revealed statistically significant associations between demo-
graphics and health variables with loneliness and EURO-D
scores for both genders (see Table 2). Loneliness was statistically
significant associated with SoS for both men and women (r

men
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Figure 1. Mean unadjusted EURO-D scores, disaggregated by gender, network size, and levels of solitude satisfaction or network satisfaction. Note. SoS: solitude

satisfaction; NeS: network satisfaction.
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Table 2. Gender differences (t-test) and Pearson correlation coefficient for demographics, health, social relations, and outcome variables.

Men Women EURO-D (r) Loneliness (r)

M SD M SD t Men Women Men Women
Age 66.22 9.37 65.85 9.91 4,572%* .087*%* 112%* -.065%* -.022%*
Household size 2.28 1.01 2.08 1.01 24.203** -.031** —-.031** -.004 —.024**
Household income? 38.23 68.64 32.44 58.56 11.237%* -.051%* -.066** .068** 063**
Years of education 11.25 4.49 10.48 4.30 21.443%* -.107** -.160** -.088** -.090%*
N of chronic diseases 1.58 1.46 1.72 1.56 -11.757** 287%% .333*%* -.024%* -.018**
N of mobility limitations 1.12 1.89 1.79 2.33 —-38.271** A400%* 426%* -.006 .000
Limitations ADL 15 .630 .19 .70 -6.569** .260%* 252%% -.008 -.010
Limitations IADL 22 .840 37 1.02 -19.279** .285%* .308** -.026%* -.026**
Network size 2.32 1.50 2.70 1.60 —-29.959** -.009 -.039%* .006 .006
SoS 5.29 3.98 5.31 3.87 -179 —-.181** -.269%* .086* 167
NeS 8.80 1.46 8.93 138 —11.925** -.126** —117%* -.014* -.007
EURO-D 1.90 1.96 2.77 2.36 —-48.473** - - .001 -.013*
Loneliness 6.60 2.51 6.67 2.39 -3.128* .001 -.013* - -

ADL: activities of daily living; IADL: instrumental activities of daily living; EURO-D: depressive symptoms scale; SoS: solitude satisfaction; NeS: network satisfaction.

3n thousand euros.
"p <.050. ”p =.000.

=.086, p <.050; r,omen = -167, p =.000), but NeS was statistically
significant associated with loneliness only among men (r,
—-.014, p<.050; 1y omen =
(ron=—-181, p=.000; r

men =
—.007, p > .050). For both genders, SoS
men = women = —269, p =.000) and NeS (., =

—.126, p=.000; 1\, ,men = —117, p =.000) were statistically signif-
icant associated with EURO-D scores.

Gender-stratified associations of SoS and Ne$S with
loneliness

Among ‘network-less’ older persons, gender-stratified multiple
linear regression analyses on loneliness scores yielded models
that were statistically significant for men (F(19, 973) =3.687,p =
.000, AR? = 4.9%) and women (F(19, 921) = 4.009, p =.000, AR? =
5.7%). For both men and women, the demographic variables
explained most of the variation in loneliness scores (Table 3).
Higher SoS emerged as a statistically significant independent
predictor of higher loneliness for both men (8 = .066, p < .050)
and women (8=.139, p =.000). The variance explained from SoS
on loneliness scores was higher among older women (R j,,,4e =
1.8%, p = .000) than among older men (chhange =.4%, p = .000).

Among older persons who have a network, the gender-strati-
fied multiple linear regression on loneliness scores yielded mod-
els that were statistically significant for men (F(21, 25721) =
34.245, p=.000, AR?= 2.6%) and women (F(21,33239) = 40.623,
AR? =2.4%, p =.000). The demographic variables explained the
most variance in loneliness scores for both men and women
(Table 3). Lower NeS emerged as an independent but weak pre-
dictor of higher loneliness for women (8 = —.018, p < .050) but
not for men (8 =-.007, p >.050). A larger network size emerged
as an independent but weak predictor of higher loneliness lev-
els for both men (8 =.014, p < .050) and women (3=.018, p <
.050). The interaction term of network size and NeS did not
emerge as an independent predictor of loneliness scores. Given
the sample size and the small variance explained from NeS and
network size on loneliness scores (i.e. for both genders R ;.. ..
=.01%, p < .050), the results indicate trivial or no direct associ-
ations, nor a moderation effect of NeS in the association of net-
work size with loneliness.

Gender-stratified associations of SoS and NeS with
EURO-D scores

Among older‘network-less’ persons, gender-stratified multiple
linear regression on EURO-D scores yielded models that were

Table 3. Regression analyses and standardized beta coefficients on loneliness
scores among older persons with and without a network, with demographics,
health variables, network size, and network or solitude satisfaction as
predictors.

Network-less With network

Men Women Men Women
1% block (R,,,.c) A.7%%*  B.4%**  2.6%**F  2.3%%**
Age -.115* -.061 -.140%* -.098**
Living alone (yes/no) -.001 .004 -.026* —.049%*
Household income .107* .145* .075%* .076**
Education -.052 -.061 -.105%* —-.118**
Marital status?
Registered partner -.062* -.005 033 .020%*
Married. no cohabiting .036 -.064 .006 .007
Never married -.094* .007 -.003 014*
Divorced -.033 -.001 -.005 .007
Widowed .040 -.010 .020* .033**
Employment status®
(Self) Employed -.054 -.069 —-.087%* —-.063%*
Unemployed 016 -.027 -.035** -.028**
Permanently sick -.082% -.011 -.018* -.017*%
Homemaker .000 -.036 -.003 —-.043%*
2" block (R%,qc) 1.6%**  1.4%**  .01%* .01%*
N of chronic diseases -.092* -.082* -.020* -.026**
N of mobility limitations -.012 -.022 .020* .024
N of limitations ADL .041 -.015 .007 .006**
N of limitations in IADL -.082 -.002 -.025* -.035*%
3" block (R%,,1q.) A%**E 1.8%** 0% 0%*
SoS .066* 139%* - -
NeS . score - - -.007 -018*
Network size , ) - - .014* .018%
4" block (R ,,.4.) - - 0% 0%
NeS *size (, ¢ ore) - - .007 -.014
Model AR? 4.9%%* 5.7%** 2.6%* 2.4%%*

Note. ADL: activities of daily living; IADL: instrumental activities of daily living;
SoS: solitude satisfaction; NeS: network satisfaction.

Reference group =married living with spouse.

bReference group =retired.

"p <.050.""p =.000.

statistically significant for men (F(20, 972) = 11.439, p =.000, AR?
=17.4%) and women (F(20, 920) = 20.513, p =.000, AR? = 29.3%).
The health variables explained most of the variance in EURO-D
scores (Table 4). Lower SoS emerged as an independent predic-
tor of higher EURO-D scores for both men (8 =-.137, p =.000)
and women (8 =-.150, p =.000), explaining additional variance
in depressive symptoms among men (R ;.4 = 1.8%, p =.000)
and women (R?;,,,qe = 2.4%, p = .000). A lower loneliness score
emerged as an independent predictor of higher EURO-D scores
only among older women (8 = —.087, p <0.50), explaining an
additional variance of R? ;. = 0.7%.

Among older persons who have a network, gender-stratified
multiple linear regression analyses on EURO-D scores yielded
models that were statistically significant for men (F(22, 25700)
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Table 4. Regression analyses and standardized beta coefficients on EURO-D
scores among older persons with and without a network, with demographics,
health variables, loneliness, network size and network or solitude satisfaction as
predictors.

Network-less With network

Men Women Men Women
1* block (R%;,sc) 5.4%%* 10.2%** 5.2%%* 5.9%%*
Age -.108* -.069 —.0471%* -.088**
Living alone (yes/no) -.059 -.052 -.022% .027%%
Household income .012 -.031 -.006 -.004
Education -.081* —-110** —.043** -.067%*
Marital status®
Registered partner .036 -.032 -.001 .001
Married. no cohabiting 013 -.038 .006 019**
Never married -.020 -.054 .002 .015*
Divorced -.029 .025 .012 .034%*
Widowed .041 -.007 043%* .065%*
Employment status®
(Self) Employed -.089* .030 -.007 .003
Unemployed .055 032 .054** .045**
Permanently sick .030 .058* .054** .038**
Homemaker .016 .092* .010 .020%*
2" block (R hange) 11.8%** 17.5%** 14.6%** 15.8%**
N of chronic diseases 144%* .145%* 137%* 156%*
N of mobility limitations 274 292%* .268* .286**
N of limitations ADL -.090 .000 .023** -.001
N of limitations in IADL 065%* .070 .078*%* .090%*
34 block (R,qc) 1.8%**  2.4%**  1.0%** 9%*
SoS —137** -.150%* - -
NeS ,ccore - - —130%  —110%*
Network size , ) - - .003 -.007
4™ block (R ) - - A%+ 0%*
NeS * size (, ) - - —.042%* -.020%
5% block (R%,,,q.) 0% 7% 0% 0%*
Loneliness -.010 -.087* .000 -.014*
Model AR? 17.4%**  29.3%**  20.8%%** 22.6%*

Note. ADL: activities of daily living; IADL: instrumental activities of daily living;
SoS: solitude satisfaction; NeS: network satisfaction.

Reference group =married living with spouse.

bReference group =retired.

*p < .050.p = .000.

Table 5. Binary logistic regression on the probability of having four or more
depressive symptoms, adjusted for age, living alone, marital status, employment
status, and health.

Men Women
B SE Exp(B) B SE Exp(B)

Loneliness -.006 .007 .994 -.024** .005 976
Network-less

Low SoS 720%* 129 2.055 .869** 115 2.385

Medium SoS .036 192 1.037 -.038 165 963

High SoS -.203 193 816 -.122 158 .885
Small network

Low NeS 931** .093 2.536 .846** .083 2.331

Medium NeS 301** .054 1.352 .348** .040 1.416

High NeS -.016 .048 .984 .075 .032 1.078
Large networks

Low NeS .902** 133 2.464 1.007** 110 2.739

Medium NeS A430%* .059 1.537 367%* .040 1.444

Note. Reference category: large network and high network satisfaction; SoS:
Solitude satisfaction; NeS: Network satisfaction.
* p=000.

=308.662, p < .001, AR? = 20.8%) and women (F(22, 33238) =
443,683, p <.001, AR? = 22.6%). Health variables explained most
of the variance in EURO-D scores (Table 4). Lower NeS emerged
as an independent predictor of higher EURO-D scores for both
men (8 = -.130, p = .000) and women (8 = —.110, p = .000).
Network size did not emerge as a statistically significant inde-
pendent predictor of EURO-D scores for either gender. The net-
work size*NeS interaction term was a weak but statistically
significant independent predictor of EURO-D scores explaining
almost no variance for older men (8 = —.042, p =. 000, R?
.00%, p = .000) or older women (B = —.020, p<0.50, R?,,qe =
.00%, p <.050). Less loneliness emerged as an independent but

change =

weak predictor of higher EURO-D scores only among women
(B=-.014, p <.050), explaining almost no additional variance
(R? =0.0%, p < .050).

change

Gender-stratified probability of having depression

The binary logistic regression analyses separately for men and
women examining the predicted probability of having depres-
sion among nine network categories yielded models that were
statistically significant for men (x?(28) = 3387.821, p = .000,
Nagelkerke R? = .196) and women (y%(28) = 5474.595, p = .000,
Nagelkerke R?>=.207). For both genders and compared to those
with large networks and high NeS (Table 5), the models favoured
the occurrence of depression among (i) older‘network-less’ per-
sons with low 50S (OR,., = 105%, OR,,omen = 138%), (ii) older
persons with small networks and low NeS (OR., = 154%,
OR,somen = 133%), and (iii) older persons with large networks
and low NeS (OR,., = 146%, OR,omen = 173%). The models
favoured the occurrence of depression to a (comparatively)
lesser extend among older persons with moderate NeS within
small networks (OR,,,., = 35%, OR,,;men = 41%) and those with
moderate NeS and large networks (OR,.n, = 53%, OR,omen =
44%).There was no evidence that the probability of depression
was greater among older’network-less’ persons with moderate
or high levels of SoS. Lower levels of loneliness emerged as an
independent predictor of depression only among older women
(B=-.024, p = .000).

Discussion

In this study, we examined the gendered associations of SoS
and NeS with loneliness and depressive symptoms among older
persons with none, small, or larger social networks. Similarly,
the probability of depression (i.e. having four or more depres-
sive symptoms) was compared among older persons with and
without a social network, accounting for SoS and NeS as poten-
tial modifiers of these probabilities.

Supporting partly our study’s first hypothesis, lower satisfac-
tion with being‘network-less’was associated with more depres-
sive symptoms in older age. This association remained robust
over and above the potential ‘depressive’ effects of retirement,
solitary living, widowhood, divorce, and illness. Older women
who regarded their solitude negatively had on average more
than four depressive symptoms (Figure 1), a threshold consis-
tent with the clinical manifestation of depression (Prince et al.,
1999). These results indicate a double jeopardy for the mental
health of older‘network-less’women who are dissatisfied with
their objective ESR state. Older women'’s increased vulnerability
was hardly attributable to loneliness, as opposingly to widely
held assumptions (Menec et al, 2020; Newall & Menec, 2019),
lower SoS among older women was an independent predictor
of lower loneliness. This association was anaemically visible
among older’network-less'men, indicating gender differences
in the co-occurrence of two seemingly antithetical experiences
(i.e. low SoS and low loneliness).

A positive association between favourable evaluations of
solitude with higher levels of loneliness, yet, less negative affect,
is not an unprecedented finding in the literature (e.g. see Burger,
1995; Toyoshima & Sato, 2017, 2019). Although only substanti-
ated as a plausible explanation for our empirical results, a pos-
itive association between SoS and loneliness may reflect an
emotion-regulation strategy that embraces loneliness. Partial



support for this assumption can be found in qualitative studies
showing that embracing loneliness is a preferred strategy
among older persons who cope with the emotional burden of
objective ESR states (Kharicha et al., 2018, 2021; Wijesiri et al.,
2019). Adding to the literature, the evidence of our study may
indicate that such emotion-regulation strategy is predominately
exercised among older‘network-less’women.

The second hypothesis of our study was partly supported,
as independently from an older person’s gender and network
size, higher NeS was associated with fewer depressive symp-
toms. This is consistent with the findings of Pavlidis et al. (2022),
who found that the QoL of older persons with low NeS is sig-
nificantly lower than the QoL among those with high NeS.
However, we did not find convincing evidence that older per-
son’s lack of satisfaction with their social relations is associated
with loneliness, nor an association between loneliness and
depression. This may suggest that subjective ESR states (i.e. hav-
ing low NeS) is interpreted differently than loneliness, probably
reflecting a perceived lack of support, or conflict-generating
ties within a social network (Barger et al., 2014; Litwin, 2011;
Menec et al., 2020; Tucker, 2002, for a discussion see Rook, 2018).

Menec et al. (2020) argued that older persons who are
socially embedded but lonely, tend to report fewer positive
interactions with their social network, less tangible and emo-
tional support, and more desire for additional social activities.
Theoretical perspectives on loneliness also describe the unmet
social needs of older persons, based on discrepancies between
the desired and achieved levels of social relations (social lone-
liness), or of intimacy levels (emotional loneliness) (Gierveld &
Tesch-Romer, 2012). The lack of any association between NeS
and loneliness in our study may suggest that the unifactorial
structure of the R-UCLA loneliness scale in SHARE fails to bring
forth these discrepancies at the aggregated level (Hughes et al.,
2004; Trucharte et al., 2021). The culture-bound prevalence of
loneliness within the European region (Sundstrom et al., 2009)
may also suggest that the association of loneliness with NeS
may emerge in some, but not in most of national contexts.
Notwithstanding cultural differences however, the evidence of
our study indicates that subjective ESR states in older age are as
much ‘depressive’ as objective ESR states can be among those
with low SoS, consistent with the findings of Menec et al. (2020).

Supporting our third hypothesis, low SoS among ‘net-
work-less’older persons, as well as low NeS among the socially
embedded sample of this study, predicted independently the
probability of depression. Adding to the conclusions of Litwin
and Levinsky (2021), we found that objective ESR states does
not constitute a stand-alone risk factor for depression in older
age. Accounting for the potentially ‘depressive’ effects of retire-
ment, solitary living, widowhood, divorce, and illness, the prob-
ability of depression is relatively high among older ‘network-less’
persons with low SoS but remains rather low among satisfied
‘network-less’ persons. In addition, on par with the increased
probability of depression among ‘network-less’ persons with low
SoS, the probability of depression is relatively high among
socially embedded persons with low NeS and large social net-
works, especially among older women. Due to the cross-sec-
tional design of this study, we cannot argue for any causational
link between SoS, NeS, and the clinical manifestation of depres-
sion. However, the findings of our study suggests that simple
measures of SoS and NeS are useful for the identification of
vulnerable groups at-risk of depression in older age.

The findings of our study have practical implication, as they
suggest that older‘network-less'women who are satisfied with
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their solitude may benefit from interventions that mitigate lone-
liness. However, efforts to expand social opportunities with the
view of reducing their levels of loneliness remains a debatable
course of action. Interventions targeting the expansion of exist-
ing networking opportunities may have more promising out-
comes among older persons who endure their objective ESR
states less readily, especially among older women with low SoS.
However, relying solely to accounts of loneliness as to identify
older women at-risk of depression may be less promising than
commonly expected. Among older persons who are challenged
by their subjective ESR states, exploring functional deficiencies
in their social networks may lead to tailored interventions that
address individualized and relational shortcomings. Given the
complexities of social relations, it is rather unlikely that a gen-
eral-purpose intervention would benefit older persons that are
challenged by subjective ESR states.

The findings of this study should be considered according
to the strengths and limitations of cross-sectional studies,
including the inability to interpret a causational link. Being‘net-
work-less'in this study did not signify isolation from any form
of human contact. As the social network inventory used in
SHARE asks about older adults’ confidants plus one person who
is important for any other reason, this referred most probably
to meaningful relations (Bailey & Marsden, 1999). The social
relations established in the wider community (e.g. participation
in clubs) may not be reflected here, although those relations
may be equally important for the mental wellbeing of older
persons. Itis recommended that qualitative studies should seek
for explanatory content to our study’s results, in regards with
the unusual associations observed between SoS, NeS, loneli-
ness, and depressive symptomatology. In addition, future stud-
ies on ageing using longitudinal designs could examine the
disruptive effect of retirement on older persons’social networks,
and to that extend, the relevance of retirement to objective and
subjective ESR states.

In conclusion, the subjective evaluation of solitude seems
to modify the probability of depression among older persons
who are challenged by objective ESR states. The probability of
depression is high among older persons who are dissatisfied
with objective ESR states, as well as among older persons who
are challenged by subjective ESR states. These disadvantages
are gendered and considerable, with the risk of depression sum-
miting alarmingly high among older women who are either
dissatisfied with their solitude, or with their social relations.
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