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Abstract

Loneliness and depression are serious public mental health problems. Meaning in life
(MIL) is associated with reduced loneliness and depression. This study aimed to: (1) inves-
tigate associations between loneliness, MIL, and depression, differentiated by sex in indi-
viduals aged > 50 years, residing in 26 European countries and Israel, and (2) to examine in
men and women separately whether MIL mediated the relationship between loneliness and
depression. We included 41,372 individuals (23,789 women) who responded to wave 8 of
the SHARE project. The variables analyzed were loneliness (UCLA), depression (EURO-
D scale), and MIL (CASP-19). The analytical procedures included regression analysis and
exploratory mediation analysis. Among men and women, the odds of loneliness increas-
ing depression were 3.6 and 3.3 times higher, respectively. Among men, feeling MIL
sometimes or often had odds for reducing depression by 0.53 and 0.21, respectively. In
women, feeling MIL sometimes or frequently reduced the odds of depression by 0.37 and
0.19, respectively. Regardless of sex, mediation analyses showed a positive association
between loneliness and depression, while MIL was negatively associated with loneliness
and depression. MIL partially mediated the association between LON and depression in
male and female models by approximately 83.2% and 80.7%, respectively. No differences
were found between men’s and women’s mediation models. Regardless of sex, high levels
of MIL seem to be effective in benefiting the mental health of Europeans aged 50 and over.
MIL proved to be a significant mediator of the relationship between loneliness and depres-
sion, while loneliness and depression strengthened each other.

Keywords Mental health - Vulnerability - Meaning in life

Introduction

At any time in life, several risk factors can increase mental health problems [1]. Among
them, there is loneliness considered a growing public health and public policy concern;
responsible for serious consequences for longevity, health, and well-being [2]. A recent
meta-analysis study estimated the prevalence of loneliness at 27.6% in the 65-75 age group
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and 31.3% from age 75 onwards, with lower levels in Northern European countries and
higher in the region Southern and Eastern Europe [3]. In turn, these results were confirmed
in a meta-analysis that includes 113 countries, highlighting the older population of Eastern
European countries with a higher prevalence of loneliness [4].

Loneliness is a consequence of a perceived discrepancy between desired social relation-
ships and those achieved [5]. In cases where the feeling of loneliness is persistent, it is
possible for this perception to become chronic, evolving into an unhealthy state [6]. Thus,
it is possible that the individual will not be able to reestablish their social obligations, and
consequently become increasingly isolated. It is unclear whether loneliness increases or
decreases across the lifespan [7]. A current study showed that the feeling of loneliness is
not linear, but dynamic, fluctuating over the years [8], being less prevalent at younger ages
and increasing after 75 years [9]. Regarding sex, there are small differences between men
and women. However, at an older age, loneliness tends to be more prevalent in women
[10]. This comes from life changes that make this group more vulnerable than men, such
as widowhood [11], as well as hormonal factors linked to depression [12]. Loneliness can
even be the trigger for new feelings associated with mental health, such as mood [13] and
anxiety [14], with a high potential for developing depression [15].

Globally, depression is a leading and growing cause of disability and worry [16],
responsible for adverse health problems, including increasing the risk of morbidity and
mortality [17]. Recently, it was estimated that depression affected approximately 280 mil-
lion people, representing more than 47 million disability-adjusted life years [18]. Over
the years, studies have reported sex differences in depression [19], revealing that women
tend to be twice as likely to report depressive symptomatology [20]. However, findings
remain inconsistent [21]. A population-based cohort study in England (ELSA; 50 years and
older) associated higher loneliness scores at baseline with more severe depression during
12 years of follow-up [22]. Similarly, in the Netherlands Study of Depression in Older Per-
sons (NESDO; age > 60 years), higher loneliness scores were associated with more severe
depression at the 2-year follow-up [23]. In turn, comparatively, severely lonely older Dutch
adults indicated lower odds of achieving remission after 2 years than those who did not feel
lonely.

One possible strategy to improve mental health, including loneliness [24] and depres-
sion [25], is to have a greater sense of meaning in life (MIL). Previous research has shown
associations between MIL and better mental health [26, 27]. MIL is a subjective construc-
tion based on past experiences, responsible for feelings that build the purpose of living
[28]. MIL can also be seen as a "web of connections" [29]. More specifically, MIL is a
psychic structure that assists human processes of interpretation and understanding, favor-
ing the understanding of experiences and consequently the formulation and planning of
future life strategies. MIL plays a role in the energy each individual puts forth to achieve
their desired future [26]. According to the literature, MIL is made up of facets, the three
main ones are: (1) understanding or coherence (considered the cognitive component) spe-
cifically, the understanding of life experience, which gives meaning to facts from the pre-
sent, past, and future [30], (2) purpose, represented by the feeling that drives and stimulates
the individual’s behavior to achieve life goals, managing a sense of meaning [31], and (3)
existential mattering/significance which refers the notion and belief that existence makes
sense to oneself and others [32].

The MIL principle was first presented by Victor Frankl’s Existential Theory [33].
According to Frankl, individuals have a primary motivational force directed towards the
search for meaning. In turn, the inability to formulate this meaning can trigger psycho-
logical suffering. Thus, both a low MIL and meaninglessness, if not addressed, can lead
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to existential psychopathology, including drug and alcohol abuse, depression, and suicide
[25]. On the other hand, the literature reports that a high sensation of MIL is capable of
reducing morbidities such as myocardial infarction [34] and mild cognitive diseases during
aging [35]. In the Barcelona Brain Health Initiative (BBHI; 40-68 years), cross-sectional
data showed that the inability to attribute “value and meaning” to life was significantly
associated with loneliness [24]. In turn, a study carried out with the Belgian population
(70-103 years old) revealed that participants with higher MIL reported a lower prevalence
of depressive feelings than those with low MIL [27]. In turn, findings are scarce regarding
differences between sexes in relation to the levels of MIL.

Our interest in studying MIL’s associations with loneliness and depression arises from
the fact that, especially in the older population, these relationships have not yet been exten-
sively investigated. [32, 33], more research is needed in the area of health that expand
the understanding of the relationships between MIL, loneliness, and depression. In turn,
there are still gaps regarding the role of the sexes in the contexts of depression and loneli-
ness, as well as their link when mediated by MIL. To our knowledge, no population-based
study has investigated these aspects in the older European population. Thus, to empiri-
cally examine the mechanisms outlined in more depth, this study aimed to investigate
associations between loneliness, MIL, and depression, differentiated by sex in individuals
aged > 50 years, residing in 26 European countries and Israel. Also, this study endeavored
to examine in men and women separately whether MIL mediated the relationship between
loneliness and depression. Finally, our study also intended to test six hypotheses (H;-Hp):

Hypothesis 1: Loneliness and depression will be more prevalent among women.
Hypothesis 2: Men and women will differ significantly in MIL.

Hypothesis 3: Loneliness and depression will be positively associated.

Hypothesis 4: High MIL scores will indicate a negative association with depression.
Hypothesis 5: MIL will mediate the relationship between loneliness and depression in
both sexes.

Hypothesis 6: The mediating role of MIL in the relationship between loneliness and
depression may differ between sexes, however due to the lack of systematic prior empir-
ical research, no specific a priori hypotheses could be formulated.

Methods
Participants and procedure

This mediation study analyzed data from the European Health, Aging, and Retirement
Survey (SHARE) (www.share-project.org). SHARE is a transnational longitudinal panel
study on health, socioeconomic status, social networks, and spouses [36]. This study uses
data from the eighth wave (W-8). Due to the circumstances of the COVID-19 pandemic,
W-8 was suspended with 70% of the data collected (March 2020). The data was collected
through face-to-face interviews, using a computer (CAPI), in citizens’ homes. The SHARE
survey includes individuals aged 50 and over. Therefore, this was the minimum age cut-off
for the study. Participants with Alzheimer’s disease, dementia, or senility were excluded
due to possible memory problems during the interviews (risk of bias). Individuals with
missing data for the variables of interest in the study (depression, loneliness, MIL) were
also excluded from the analyses. Thus, of the 46,500 citizens who responded to the W-8, a
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total of 41,372 individuals were considered eligible for our study. Our data comes from 26
countries: Austria, Belgium, Bulgaria, Croatia, Czech Republic, Cyprus, Denmark, Esto-
nia, Finland, France, Germany, Greece, Hungary, Israel, Italy, Latvia, Lithuania, Luxem-
bourg, Malta, the Netherlands, Poland, Slovakia, Slovenia, Spain, Sweden, and Switzer-
land. All interviewees provided consent to participate in the study. The SHARE protocol
has been approved by the Ethics Committee of the University of Mannheim and the Ethics
Committee of the Max Planck Society for the Advancement of Science. The procedures
followed the ethical guidelines and regulations of the Declaration of Helsinki. Informed
consent was obtained from all participants.

Measures
Loneliness

The three-item version of the Revised UCLA Loneliness Scale was used [37]. The scale
has scores ranging from 3 to 9. Higher values indicate greater loneliness. The loneliness
classification occurred depending on the intention of the statistical procedures. The scale
had a Cronbach standardized alpha of 0.72. In the present study, depending on the intention
of the analyses, three evaluation systems were adopted: (1) Classification: never, rarely,
sometimes, often; (2) Total score, as well as (3), a binary measure to differentiate loners
from non-loners. Therefore, we classify the first, second and third quartiles of total loneli-
ness as non-lonely. In contrast, individuals in the fourth quartile formed the solitary group.
This measurement was carried out based on previous studies [38, 39].

Meaning in life

MIL was obtained using the original control-autonomy-pleasure-self-realization scale
(CASP-19), used to assess the quality of life of older adults [40]. Based on a previous
study [41], a unidimensional measure was used, extracted from the pleasure domain, enti-
tled "How often do you feel that your life has meaning?" (Cronbach’s alpha=0.78). The
response was presented on a 4-point Likert-type scale from 1 (Often) to 4 (Never).

Depression

Depression was assessed using the 12-item EURO-D scale. The cutoff point to screen for
depressive symptoms was a score >4. The EURO-D is recognized for diagnosing clini-
cally significant cases of depressive symptomatology’s [42]. A detailed description of
the 12 items of this scale, including the validation process and results, has been previ-
ously reported [43]. The scale was considered adequately internally consistent (Cronbach’s
alpha=0.72).

Covariates

Four variables were considered as confounding factors: age, partner in household, educa-
tion, and comorbidities: (1) Age was considered a confounding factor because depression
and loneliness are expected to increase with advanced age [40, 41]. To check whether par-
ticipants had a partner in their homes, we included the following binary (yes/no) answer:
“Do you have a partner in the household?” The choice of this variable was made based
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on the fact that it is more adequate when it comes to loneliness than actual marital status
(i.e., married, widowed, divorced, separated); (3) Level of education was obtained by the
International Type Classification of Education (ISCED) [44], aggregated into three catego-
ries: a) ISCED 0-1: no education or a low level of education, b) ISCED 2—4: intermediate
level of education, and c) ISCED 5-6: higher level of education, and (4) The aging process
is accompanied and often negatively affected by a series of chronic diseases that cause
health problems [45]. A group of comorbidities (self-reports) were considered: diabetes,
hypertension, heart disease, cholesterol, theumatoid arthritis, osteoarthritis, morbid obe-
sity, cancer, lung disease, kidney disease, and neurological diseases. All information was
accompanied by a medical report covering the last 12 months. This measure establishes the
individual’s general health status and is considered reliable [46].

Statistical analyses

Data normality was checked using the Kolmogorov—Smirnov test. The sample was
stratified according to sex. Descriptive statistics were processed using frequencies (%),
thus testing H,, as well as using mean and standard deviation (SD). Differences between
groups were determined using the chi-square test (categorical variables) or Student’s T
test (continuous variables), which was also used to test H,. Through regression analy-
sis, associations between the variables of interest were verified. We chose the group
“with depression” as a reference for analysis: (1) the association between depression
(dependent variable, binary) and loneliness (independent variable, binary) was obtained
using binary logistic regression, and (2) the association between depression (dependent
variable, binary) and MIL (independent variable, ordinal) was processed using multi-
variate analyses. Consequently, based on loneliness and MIL scores, the odds of par-
ticipants presenting DEP was assessed. In both regression analyses we calculated two
different models: Model 1 unadjusted and Model 2 adjusted for confounders (i.e., age,
years of education, partner in household, comorbidities). The results were presented
for each sex using odds ratios (OR) and their respective confidence intervals (95% CI).
Through these analyses we tested H; and H,. Finally, we performed an exploratory
analysis to examine whether the continuous variable loneliness (x) was associated with
the continuous variable depression (y) mediated by the indirect effect of the continu-
ous variable MIL (m) (see Fig. 1). Two models were calculated, one for men and one
for women. For both models, the following paths were calculated: Path a x b=indirect
effect (LON — MIL — DEP); Path c¢” =direct effect (x—y); Path c=total effect. Thus,

Meaning in life

o (m) TR
/ \

Loneliness Depression
(x) c »

- C y

Fig. 1 Mediation model to determine the mediating effect of MIL on the association between LON and
DEP. Path (a)=association between the independent variable LON (x) with the MIL mediator (m); Path
(b)=association between the MIL mediator (/) and the dependent variable of DEP (y); Path (c*)=direct
effect (x—y); Path (c) =total effect
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H; was tested through path "c" (see Fig. 1), while H; was verified in detail by the differ-
ence between the Models of men and women in paths a, b, ¢’ (Fig. 1).

Results were presented as standardized estimates, standard errors, p-values<0.05,
confidence intervals (95% CI) for direct effect coefficients, as well as bootstrap confi-
dence intervals (10,000) for indirect effects. Mediation analyses were estimated by the
PROCESS computational complement (Model 4) [47]. We used confidence intervals
that did not include zero as indicators of mediation statistical significance. In turn, com-
plete mediation was considered when, after the simultaneous inclusion of the mediating
variable (MIL), the size of the association between the independent variable (loneli-
ness) and the dependent variable (DEP) did not become significant, which was indicated
by the confidence interval including zero [48]. On the other hand, partial mediation was
considered if, after including the mediator variable (MIL), the relationship between
loneliness and depression became weaker. The mediation procedures were controlled for
confounding factors (i.e., age, years of education, partner in household, comorbidities).
We also calculate the proportion mediated (PM). The PM calculation, after including
the mediator variable in the model, was the subtraction of 1 minus the result of dividing
the direct effect and the total effect [49]. Finally, to check whether there were significant
differences between men and women in the path a x b, respective CIs were compared.
Thus, in the case of an overlap between Cls, it was assumed that there was no significant
difference between the sexes [50]. For all analyses, a significance level of p <0.05 was
assumed. Statistical procedures were performed using the IBM-SPSS 29.0 program.

Results
Sample characteristics

Of the 41,372 participants, 57.5% were women (Table 1). The average age of the sam-
ple was 70.13+9.11. The most frequent age groups were 60-69 (36.8%) and 70-79
(33.2%). The vast majority had 1-3 comorbidities (65.2%), had 1 to 4 years of edu-
cation (73.9%), and lived with a partner in their household (73.9%). Women reported
higher scores for loneliness and depression than men (p <0.001). Regarding the infer-
ence of MIL, 67% of participants often attributed MIL and 24.5% sometimes. Compara-
tively, men indicated a higher prevalence of MIL for often (68%) and also for sometimes
(66.2%) (p<0.001).

Associations between depression and loneliness

According to bivariate analyses (Table 2), the unadjusted model showed significant asso-
ciations (p <0.001). Men with loneliness indicated a 5.78 (CI 5.204—6.303) times greater
odds of developing depression. Women with loneliness had a 4.78 (CI 4.450—5.130) times
greater odds to develop depression. When the analysis was adjusted for confounders (i.e.,
age, years of education, family partner, and comorbidities), associations were smaller,
but still remained significant (p <0.001). Men with loneliness showed a 3.61 (CI 2.938
4.453) times greater odds of developing depression. In turn, women with loneliness had a
3.36 (CI 2.865—3.958) times greater odds of developing depression (Table 2).
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Table 1 Descriptive analysis of the variables studied

Variable Total Men Women p-Value
(n=41,372) (n=17,583) (n=23,789)
Age (years) <0.001"
Total (mean + SD) 70.13+9.11 70.44+8.77 69.90+9.35
50-59, n (%) 5.393 (13.3) 1.993 (11.3) 3.400 (14.3)
60-69, n (%) 15,229 (36.8) 6.530 (37.1) 8.699 (36.6)
70-79, n (%) 13,716 (33.2) 6.093 (34.7) 7.623 (32.0)
80-89, n (%) 6.239 (15.1) 2.671 (15.2) 3.568 (15.0)
90-99, n (%) 795 (1.9) 296 (1.7) 499 (2.1)
Comorbidities, n (%) <0.001"
0 8.152 (19.7) 3.627 (20.6) 4.525 (19.0)
1-3 26,985 (65.2) 11,604 (66.0) 15,381 (64.7)
4-6 5.708 (13.8) 2.174 (12.4) 3.534 (14.9)
7-9 487 (1.2) 164 (0.9) 323 (14)
10-12 40 (0.1) 14 (0.1) 26 (0.1)
Education, n (%) <0.001
None 1.365 (3.3) 369 (2.1) 809 (3.4)
1-4 years 30,574 (73.9) 13,451 (76.5) 17,318 (72.8)
5-12 years 9.433 (22.8) 3.763 (21.4) 5.662 (23.8)
Partner in the house, n (%) <0.0017
Yes n (%) 28,708 (69.4) 14,188 (80.7) 14,520 (61.0)
Non (%) 12,664 (30.6) 3.395 (19.3) 9.269 (39.0)
Loneliness <0.001"
Total (mean + SD) 3.96+1.40 3.82+1.30 4.07+1.48
Yes, n (%) 6.162 (14.9) 2.128 (12.1) 4.034 (17.0)
No, n (%) 35,210 (85.1) 15,455 (87.9) 19,755 (83.0)
Depression <0.001"
Total (mean + SD) 240+2.22 1.95+2.00 2.70+2.32
Yes, n (%) 10.884 (26.3) 3.363 (19.1) 7,521 (31.6)
No, n (%) 30,488 (73.7) 14,229 (80.9) 16,268 (68.4)
Meaning of life n (%) 0.002f
Never 773 (1.9) 323 (1.8) 450 (1.9)
Rarely 2.746 (6.6) 1.128 (6.4) 1.618 (6.8)
Sometimes 10,145 (24.5) 4.178 (23.8) 5.967 (25.1)
Often 27,708 (67.0) 11,954 (68.0) 15,754 (66.2)

Abbreviation: SD, standard deviationt Chi-square test; * Student T-test

Associations between depression and MIL

In multivariate analyses, the unadjusted model for men showed significant associations
(»<0.001). Men who reported feeling rarely MIL did not indicate a statistically differ-
ent result (OR=1.199; CI 0.130—0.203), showing that a low MIL score was not associ-
ated with depression (Table 2). On the other hand, MIL classification of sometimes and
often indicated a 0.46 (CI 0.368—0.581) and a 0.16 (CI 0.130—0.203) times lower odds
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Table 2 Bivariate and Multivariate analyses for the association between loneliness, depression, and mean-
ing in life, according to sex

Variable Model 1 Model 2
OR (95% CI) P OR (95% CI) P
Men
LON
No 1 1
Yes 5.728 (5.204—6.303) <0.001 3.617 (2.938—4.453) <0.001
MIL
Never 1 1
Rarely 1.199 (0.130—0.203) 0.151 1.307 (0.755—2.264) 0.339
Sometimes 0.462 (0.368—0.581) <0.001 0.531 (0.318—0.887) 0.016
Often 0.162 (0.130—0.203) <0.001 0.212 (0.127—0.355) <0.001
Variable Model 1 Model 2
OR (95% CI) P OR (95% CI) P
Women
LON
No 1 1
Yes 4.778 (4.450—5.130) <0.001 3.367 (2.865—3.958) <0.001
MIL
Never 1 1
Rarely 0.980 (0.803—1.252) 0.980 0.862 (0.504—1.476) 0.589
Sometimes 0.376 (0.307—0.461) <0.001 0.372 (0.224—0.618) <0.001
Often 0.147 (0.120—0.179) <0.001 0.195 (0.117—0.323) <0.001

Abbreviations: LON, Loneliness; MIL, Meaning in life.Model 1, unadjusted; Model 2, adjusted for con-
founders (age, years of education, partner in household, comorbidities). Bivariate analysis (LON); Multi-
variate analysis (MIL)

of developing depression, respectively, compared to those who never felt MIL. After
controlling for possible confounding factors (i.e., age, years of education, family part-
ner, comorbidities), men who reported feeling rarely MIL did not indicate a statistically
different outcome (OR =1.30; CI 0.755—2.264). In turn, men who felt MIL sometimes
and frequently indicated a 0.53 (CI 0.318—0.887) and a 0.21 (CI 0.127—0.355) times
lower odds to develop depression, respectively, compared to men who never felt MIL.

In the case of women, the unadjusted analysis (Model 1) showed significant results
(»<0.001). Women who never conceived MIL did not report a statistically different
result (OR=0.980; CI 0.803—1.252). On the other hand, those who reported the MIL
classifications sometimes and often indicated a 0.37 (CI 0.307—0.461) and a 0.14 (CI
0.120—0.179) times lower odds of developing depression, respectively, compared to
those who never felt MIL. In Model 2 (Table 2), controlled for covariates (i.e., age,
years of education, household partner and comorbidities), there was no significant result
for women who reported “rarely” regarding MIL (OR=0.862; CI 0.504—1.476). On
the other hand, those who reported MIL as sometimes and frequently showed a 0.37
(CI 0.224—0.618) and a 0.19 (CI 0.117—0.323) times lower odds of presenting with
depression than those who never felt MIL.
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Fig.2 Analysis of the association of loneliness (LON) on depression (DEP) mediated by meaning in life
(MIL) in men

Meaning in life

m
—0.16* @n) o7
(a) (b)
Loneliness 0.61*  total effect ¢ Depression
(x) 0.49*  direct effect ¢’ - o)

age, education, family
partner, comorbidities

Fig.3 Analysis of the association with loneliness (LON) on depression (DEP) mediated by meaning in life
(MIL) in women

Mediation analysis for men

The model obtained was statistically significant (Fig. 2). Mediation analysis confirmed
MIL as a significant mediator of the relationship between men’s loneliness and depres-
sion [F(3)=743,6578; p<0.001; R?=0.271]. Moreover, loneliness negatively and signif-
icantly affected MIL (f= —0.16, t (3)=108,5875, p<0.001). MIL acted negatively and
significantly on depression (f= —0.61, t (4)=—31,3219, p<0.001). The direct effect of
the loneliness pathway on depression was positive and significant (f=0.51, t (4)=47,6732,
p<0.001). Finally, the total effect of the model (X—Y) revealed a positive and signifi-
cant association (#=0.61, t (3)=58,5772, p<0.001). The analysis based on 10,000 boot-
strap samples indicated positive and significant results for the indirect effect of the path
LON — MIL — DEP (#=0.1030, SE=0,0052, 95% CI BCa=0.0930-0.1134). The propor-
tion mediated by MIL in the relationship between loneliness and depression was approxi-
mately 83.2%.

Mediation analysis for women

The model was statistically significant (Fig. 3). We found that MIL proved to be a mediator
of the relationship between loneliness and depression among women [F(3)=1489,5727;
p<0.001; R?=0.267]. Loneliness acted negatively and significantly on MIL (= —0.16,
t (3)=—55.3576, p<0.001). MIL indicated a negative and significant association with
depression (f= —0.73, t (4)= —37.5204, p <0.001). This result showed the benefit that an
increase in MIL can offer in the treatment of depression. The direct effect of the loneliness
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pathway on depression was positive and significant (#=0.49, t (4)=53.1901, p<0.001).
The total effect of the model (X —Y) showed a positive and significant association (=0.61,
t (3)=67.9985, p<0.001). Analysis based on 10,000 bootstrap samples revealed positive
and significant results for the indirect effect of the path LON — MIL — DEP ($=0.1182,
SE=0.0047, 95% CI BCa=0.1091-0.1274). Finally, the proportion mediated by MIL in
the relationship between loneliness and depression was up to 80.7%.

Differential mediation patterns between men and women

Comparatively, men indicated descriptively higher PM than women on the path between
loneliness, MIL, and depression. Yet, due to the overlap of the CIs of all mediation paths of
the models for men and women, we concluded that there was no significant differentiation
between the sexes (p > 0.05).

Discussion

Our study aimed to investigate associations between loneliness, MIL, and depression, dif-
ferentiated by sex in individuals aged > 50 years, residing in 26 European countries and
Israel. Also, we sought to examine in men and women separately whether MIL mediated
the relationship between loneliness and depression. As far as we know, this was the first
empirical study to show differences between older adult men and women on the topics
investigated. Comparatively, the prevalence of loneliness and depression among women
was higher. The finding confirmed H; and were in line with previous studies that reported
a higher prevalence of loneliness among women in Germany [51] and in England, Scotland
and Wales [52]. The findings also recognized sex as a factor related to depression [53],
reporting women being more susceptible than men [12, 19, 50].

In a study that evaluated the widowhood experiences of men and women in four Euro-
pean regions [54] (>50 years) and their relationship with depression, although the feeling
of loneliness was greater in widowed women and was negatively associated with mental
health, no differences were found between the genders. Even before experiencing bereave-
ment, compared to men, women were at a higher risk for depression. According to the
authors, possible explanations for the lack of difference between the genders could be the
genetic characteristics of men and women, but also behavioral and social factors experi-
enced by each citizen in their respective countries. Depression was higher, for example, in
countries located in European regions with greater social inequality, such as Southern and
Eastern Europe, proving that there is a link between depression and greater social vulner-
ability [54]. In turn, the combination of genetic factors and social vulnerabilities highlight
underlying factors of aging that make individuals more susceptible to voluntary exclusion
from social exchanges, as well as to depressive disorders. Furthermore, the combination of
widowhood and reduced financial resources due to retirement, is a fact that can trigger or
increase depression [52, 53].

Regarding MIL, we found statistically significant differences between the genders, with
men showing lower scores than women. Therefore, H, was supported. Our findings were
in line with a previous population-based study carried out in three linguistic regions in
Switzerland to assess MIL as a significant determinant of perceived quality of life [55].
In this, women reported a higher MIL score, however, the difference was statistically sig-
nificant only in the French sample. A possible explanation for the difference in social roles
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related to gender could be the tendency that men and women have towards their life goals.
Generally, women emphasize expressive and community values (i.e., creativity, sensitiv-
ity, experience with nature, and family), as well as health care. Men, however, give greater
meaning to instrumental values (i.e., work, achievement, power), and adjustments that lead
to self-protection, stability, self-expansion and self-affirmation [56]. In this context, future
studies can investigate which of these factors may be more or less decisive for the MIL of
each gender. A previous study reported, that compared to men, women in early adulthood
express a greater desire to materialize life goals, such as marriage, children, and a job (Ste-
ger, 2009). This works as a driving force (purpose) to realize the meaning of life (George,
2016), as well as existential mattering/significance (Costin, 2020).

Association analyses indicated a positive relationship between loneliness and depres-
sion for both sexes. Thus, we confirm H;. Previous studies have highlighted the poten-
tial of loneliness to increase depression symptomatology [14, 57]. The negative experi-
ence related to the inability to establish social connections tends to lead to social isolation,
which can intensify depression [4]. Studies showed that the association between loneliness
and depression favors the development of new negative feelings, such as sadness [58], anx-
iety [59], stress [60], and disturbed sleep [61]. All of this contributes to a low perception of
quality of life and well-being [58, 59].

In detail, our findings showed that among men, for each increase in standard deviation
(SD) of loneliness, the chance of an increase in depression was approximately 5.7 times
higher. After controlling for covariates (i.e., age, years of education, age, family partner,
comorbidities), the chances of experiencing depression were reduced to 3.6 times higher.
In the case of women, for each increase in the standard deviation (SD) of loneliness, the
chance of an increase in depression was approximately 4.7 times higher. After controlling
for confounding factors (i.e., age, years of education, family partner, comorbidities), the
chances of having depression were reduced, but still 3.3 times greater. However, subse-
quent analyses showed that this result did not differ significantly from women. On the other
hand, a current study revealed that older Austrian women with higher levels of loneliness,
at a given time, showed an accelerated increase in depressive symptomatology ‘s two weeks
later, but the same was not observed in men [62]. In the USA, a positive and significant
association was found between depression and loneliness for women, but not for men [63].
Therefore, it is necessary that more investigations are carried out to investigate in more
depth different underlying factors of loneliness and depression in older men and women
from the 26 European countries included in the present study.

Association analyses revealed that the higher the MIL score, the greater the chances of
a reduction in depression. With this finding we confirm H,. In turn, men and women who
reported having suffered MIL sometimes had an odds of depression reduction of 47% and
63%, respectively. While, men and women who reported having frequent MIL, the odds of
not developing depression were considerably higher, 79% and 81%, respectively. Notably,
the values were higher among women, suggesting that increasing MIL may be an effective
complement in the treatment of depression symptomatology in this group. Over the years,
different studies have detailed the benefits of high MIL scores in depressed individuals [27,
64, 65]. Among the benefits that high levels of MIL offer for mental health are the experi-
ence of less stress-related distress and fewer repetitive negative thoughts [66].

According to the mediation analysis, when inserting the MIL variable as a mediator
simultaneously with loneliness and depression controlled for confounding factors (i.e.,
age, years of education, partner in household, and comorbidities), the direct and total
effects of the trajectory between loneliness and depression (x — y) remained significant.
This result confirms our Hs. Thus, the mediation analysis reiterated that loneliness has
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a negative relationship with MIL, with equal values for men and women and a positive
relationship with depression. On the other hand, MIL negatively affected depression in
both genders, with no statistically significant difference regarding the mediation effect.
Hence, we did not corroborate Hy.

Our results were in line with a study that evaluated the association of loneliness
with MIL. The study used a multivariate network approach, specifically resting-state
fMRI functional connectivity, finding a negative association between the two [67].
Although loneliness negatively affected neural functions, high MIL values modulated
connectivity between limbic networks, benefiting their functioning pattern. The results
corroborated the fact that loneliness is related to lower levels of MIL, which conse-
quently leads the individual to develop depressive behavior [24, 68]. The negative
relationship between MIL and depression highlights the link between depression and
existential vacuum [69], specifically the loss of vital interests and lack of initiative and
proactivity, which are triggers for feelings of inner emptiness and meaninglessness.
Viktor Frankl [33] titled the lack of meaning as the neurotic triad or existential neu-
rosis, and highlighted that, when it is not treated, it can lead to depression, as well as
addictions and aggression.

Finally, although the association of MIL with depression was greater in women, the
comparative analysis between the mediation models of men and women indicated no
differences in the mediating effect of MIL on the relationship between loneliness and
depression. Based on this result, our Hg; was not supported. The finding did not rule out
the moderating role that MIL played in the relationship between loneliness and depres-
sion. In particular, results suggested that MIL has the potential to benefit the mental
health of both men and women [25, 65].

Implications for public health policies and practices

Social disconnection responsible for MIL has been declared by the World Health Organi-
zation to be a serious and growing public health crisis [70]. And if that isn’t enough, sev-
eral mental disorders, including depression, are also a global health concern [1]. Especially
after the end of the COVID-19 pandemic [66, 67], high levels of loneliness and depres-
sion are an alert for the need to implement measures that monitor the mental health of
the assessed population [70, 71]. Thus, our findings suggested that elevated MIL levels
may function as a strategy to mitigate loneliness and depression in men and women over
50 years. Among the strategies is the creation of social and mental support networks so that
individuals recognize reasons for being alive. Consequently, they would feel satisfaction in
experiencing the present moment, which would then be followed by good expectations for
the future. Therefore, these measures must promote happiness and positive affect, lead-
ing to less psychological suffering and negative affect. In relation to the older population,
specific policies that promote digital inclusion may be useful [72], in addition to those that
favor the integration of the individual into society (i.e., socialization groups, intergenera-
tional activities, regular sports, tourism, culture, late-life learning). Furthermore, strength-
ening MIL can also be achieved by showing older adults that they are not marginalized in
the political decisions of their community and country. Therefore, it would be important to
create communities that are more friendly to older adults, with better accessibility to the
environment and transport, including the learning of new information and communication
technologies [2].
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Strengths, limitations, and future directions

Among the strengths of the present study is the inclusion of a large sample of citizens aged
50 and over living in 26 European countries and Israel. Furthermore, the analyses were
differentiated according to sex. On the other hand, the study has limitations: First, causal
associations were limited due to the correlational cross-sectional design. Second, we could
not detail the type of meaning participants attributed to their lives: each individual or cul-
ture individually constructs the meaning of their own life. Third, although we controlled
the analyses for age and comorbidities, the range was 50 to 103 years. This may have gen-
erated bias in the analyses, since each age group may tend to experience different MIL feel-
ings due to physical, mental, and cognitive health status [73, 74]. Fourth, although all data
collected were obtained using validated and internationally recognized scales, they con-
sisted of self-reports. Thus, there may have been discrepancies between what participants
believed they were doing or feeling and what they reported or felt. Fifth, analyzes did not
include the presence or absence of psychiatric history or pharmacotherapy, as this infor-
mation was not present in the SHARE database. The presence or absence of a previous
psychiatric diagnosis can favor the association of loneliness with depression, and loneli-
ness can act as a trigger to favor a depressive relapse [15, 75]. Sixth, the variables included
as confounding factors did not cover the range of agents involved in aging, loneliness and
depression. Seventh, the results obtained cannot be generalized to populations from other
European countries not included in the study, as well as outside the European continent.
Eighth, considering the cross-sectional design adopted, the possibility of reverse causality
between the variables of interest, as well as bidirectional effects, must be considered.

Based on the described limitations, we propose the following advancements for future
research avenues: a) We expand the understanding of the causal associations between lone-
liness, depression and MIL over time, with special interest in individuals over 50, with
outcomes differentiated according to gender, b) Focus on understanding the culturally spe-
cific meanings that individuals attribute to their lives, c) Qualitative methodologies such
as in-depth interviews or ethnographic studies can provide a broader understanding of how
European cultural, social, and personal contexts shape MIL’s perceptions and experiences
in the older population, d) It is suggested that one compare more restricted age ranges to
take into account possible variations in physical, mental, and cognitive health status. It
would be interesting to replicate our analyses comparing data by different age groups, years
of education, monthly income, level of physical activity, as well as different regions of
Europe, e) In relation to the measures necessary to develop personalized interventions and
support systems for the mental health of different populations, one could explore the effects
of external stressors that possibly act on the reported levels of loneliness, depression, and
MIL in different countries, f) Our study did not aim to investigate the underlying factors
of MIL. Thus, it is suggested that future investigations explore mechanisms that determine
individuals’ feelings of satisfaction with life. Perhaps this could help in the prevention and
treatment of a series of mental illnesses, g) It would be interesting if future studies also
explored the moderating role of MIL in the association between loneliness and depression,
and h) It would be useful to include populations outside the European continent and also
include regions from the Global South to achieve a more comprehensive understanding
of the generalizability of the results around the world. By exploring the role of cultural,
social, and regional differences, researchers can broaden the scope of study implications
and better inform the development of culturally sensitive interventions capable of promot-
ing mental well-being among older adults around the world.
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Conclusions

MIL proved to be a significant mediator of the relationship between loneliness and
depression, while loneliness and depression strengthened each other. Individuals who
reported feeling MIL sometimes or frequently had a higher chance of reducing depres-
sion and loneliness. When we compared the mediation analyses by gender, we found
no significant differences in the role played by MIL in the relationship between lone-
liness and depression. It is suggested that there is a need to implement personalized
interventions and support systems that promote and increase MIL levels in the older
population in Europe. Strengthening the self in relation to the different meanings of life,
and expanding social connections, is fundamental to improving mental health and well-
being. Our results can serve as a warning about the mental health status of the older
population in the countries investigated. Understanding individual differences is crucial
to developing effective policies and monitoring interventions that can help combat lone-
liness and depression in adulthood.
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