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A B S T R A C T

Background: Socioeconomic status, as measured by education, occupation or income, is associated with de-
pression. However, data are lacking on the psychosocial, material and behavioral mediators of these associa-
tions. We have examined the association of education, occupation and income with depression and the potential
mediations using community-based data.
Methods: A total of 7,966 older adults were interviewed in Finland, Poland and Spain. The differential asso-
ciations between depression and SES, mediator variables, country of residence and cofounder variables, such as
chronic physical conditions, were assessed through logistic regression models. Meditation analyses were carried
out using khb method for Stata 13.1.
Results: Education, followed by household income, were the SES indicators most frequently significantly asso-
ciated with depression. These SES markers, but not occupation, showed an independent effect in this association.
Psychosocial factors and loneliness in particular showed the strongest associations with depression among
mediator variables. However, material factors and, especially, financial strain had a higher mediating function in
the association between SES and depression. Overall, SES markers, chronic conditions and mediation factors
were more positive in Finland than in Poland and Spain.
Conclusion: Improving psychosocial and material dimensions as well as access to the educational system for
older adults might result in a reduction in the prevalence of depression in the general population and particularly
among individuals with low SES.

1. Introduction

Depression is one of the most prevalent mental disorder among
older adults and it is associated with low quality of life (Blazer, 2003),
high likelihood of suicide (Ferrari et al., 2013) and poor physical health
(Prince et al., 2007). A systematic review showed the prevalence of
major depression ranges from 1% to 16% among the elderly, and

clinically significant depressive symptoms in similar settings vary be-
tween 7.2% and 49%. The main factors associated with depressive
disorders in the elderly are female gender, somatic illness, cognitive
impairment, functional disability, lack or loss of close social contacts
and clinical history of depression (Djernes, 2006).

In 2003, a meta-analysis showed that socioeconomic status (SES)
was significantly associated with depression, indicating that low SES
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slightly increased the risk of episodes and moderately increased the risk
of persistence of depression (Lorant et al., 2003). This meta-analysis
noted that education was used as a proxy for SES in most studies se-
lected. Although this practice is common in social epidemiology
(Dalstra et al., 2005; von dem Knesebeck et al., 2006; Pruchno et al.,
2016), other researchers have showed that, in analyses using the three
traditional SES indicators, namely educational level, occupation and
household income (Krieger et al., 1997), mutually adjusted, each in-
dicator shows independent effects in different chronic conditions
(Geyer et al., 2006). We hypothesize that these differences may be due
to each SES indicator being associated with different mediating factors.

At an individual level, SES influences multiple determinants of
health: behavioral scientists highlight an increased risk of unhealthy
life styles such as a sedentary way of life or tobacco consumption in low
SES individuals (Brunello et al., 2015); materialist theories cite unequal
access to health care and differing exposure to material deprivation
(Helfin and Iceland, 2009; Zimmerman and Katon, 2005); and psy-
chosocial theories relate low SES to a smaller social network and
greater likelihood of feeling lonely (Domènech-Abella et al., 2017a,
2017b).

A recent systematic review on the role of biomedical, psychosocial
and behavioral factors in the association between SES and self-rated
health revealed that material factors contributed most to differences in
self-rated health, independently of age, gender and SES indicator
(Moor et al., 2016). However, psychosocial factors were identified as
the strongest mediator in the association between educational level and
depression (Koster et al., 2006). In this last study, physical health status
was added as a new pathway between SES and depression. In our view,
although low SES is a risk factor for many chronic physical conditions
associated with increased depressive symptoms (Bisschop et al., 2004;
Koster et al., 2006), the association between SES and physical health
status is explained through similar mediators (Stolz et al., 2018), as in
the case of the association between SES and depression and it could,
therefore, be a confounder in that association rather than a mediator.

A recent systematic review and meta-analysis (Patel et al., 2018)
showed that income inequality is associated with the prevalence of
depression in the population. The Gini coefficient is the most commonly
used measure of income inequality and previous studies suggest 0.3 as a
potential threshold above which the impact of income inequality on
health may become significantly higher (Kondo et al., 2012). According
to Organization for Economic Co-operation and Development
data (2018), the countries analyzed by the present study (Finland,
Poland and Spain), have Gini coefficients of 0.26, 0.29 and 0.34, re-
spectively.

The aim of the present study is to compare the effect of the main
socioeconomic status (SES) indicators (education, household income
and occupation) and pathways (material, behavioral and psychosocial
factors) on depression in a representative sample of older adults from
three European countries (Finland, Poland and Spain) with distinct
socio-economic characteristics. The goals are: (1) to investigate whe-
ther each SES indicator may have an independent effect on depression,
(2) to ascertain whether each SES indicator can be associated with
specific pathways and (3) to assess the role of income inequality at the
country-level in the association between SES and depression.

2. Methods

2.1 Study design

This study was part of COURAGE in Europe (Leonardi et al., 2014),
an observational, cross-sectional, EU-funded, three-year survey of the
general noninstitutionalized adult population (18 years or older) per-
formed through household interviews in three European countries

(Finland, Poland, and Spain) which were selected to ensure broad re-
presentation across different European regions; the north, the east and
the south of Europe, taking into consideration various demographic,
cultural, socio-economic and health characteristics.

A stratified, multistage cluster sample design was used to obtain
nationally representative samples. A probability proportional to size
design was used to select clusters. Within each cluster, an enumeration
of existing households was done to obtain an accurate measurement of
size. Interviews were conducted face-to-face through Computer-
Assisted Personal Interviewing (CAPI) at respondents’ homes. All the
interviewers participated in a training course on administration of the
survey. Quality control procedures were implemented during fieldwork
(Üstun et al., 2005). When individuals had severe cognitive impair-
ment, judged at the interviewer's discretion, a shorter version of the
questionnaire was administered to a proxy. The instruments were
translated from English into Finnish, Polish and Spanish following
translation guidelines for assessment instruments issued by the
World Health Organization (2013), which included a forward transla-
tion, a targeted back-translation, review by a bilingual expert group,
and a detailed translation report. The surveys were conducted between
2011 and 2012. The sample was composed of 10,800 individuals: 1,976
from Finland, 4,071 from Poland, and 4,753 from Spain. The individual
response rate was 69.9% in Spain, 66.5% in Poland, and 53.4% in
Finland. Only those individuals aged 50 years old and over who did not
need a proxy respondent were included in this study (n=7,987).
Participants not responding to questions on health issues (n=21) were
also excluded. Therefore, the final sample was 7966: 1433 from Fin-
land, 2910 from Poland, and 3623 from Spain.

2.2 Ethics statement

Ethical approval from the relevant ethics committees (Parc Sanitari
Sant Joan de Déu, Barcelona, Spain; Hospital la Princesa, Madrid,
Spain; National Institute for Health and Welfare, Helsinki, Finland, and
Jagiellonian University Medical College, Krakow, Poland) was obtained
and each participant provided written informed consent.

2.3 Measures

Participants were asked to provide socio-demographic and socio-
economic information (age, gender, educational level, occupation,
household income). Categories for highest level of education completed
were low (primary school or less), medium (secondary or high school)
and high (university degree). Participants were asked about the highest
professional position attained during his/her life. Occupation was de-
fined using ISCO 08 categories (European Union, 2009) which were
categorized into three levels according to their skill requirements:
“high” corresponds to managers, senior officials and legislators, pro-
fessionals, technicians and associate professionals; “medium” corre-
sponds to clerks, service and sales workers, skilled agricultural and
fishery workers, craft and related trades workers, plant and machine
operators, and assemblers; and “low” corresponds to elementary occu-
pations such as office cleaners, freight handlers, garden laborers and
kitchen assistants. Respondents were asked about household income
through written statements and marking their best estimates of total
household income on scales provided, including income from wages or
stipends from a job as well as income from unemployment benefit,
pensions, investments, and aid to families or other government or non-
government benefits during the previous 12 months. The amount ob-
tained was divided by household size, determined after applying the
following weights: 1.0 to the first adult, 0.5 to each other household
member aged 14 or over and 0.3 to each household member aged under
14 years old (Eurostat, 2016). Finally, since the association between
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household income and depression may not be strictly linear
(Domènech-Abella et al., 2017a), the variable was divided into quar-
tiles according to the household income of the sample by country.

2.4 Pathways

In accordance with previous studies, we selected different pathways
through behavioral, material and psychosocial factors (Koster et al.,
2006; Moor et al., 2016; Stolz et al., 2018).

Material factors included labor situation (working, retired, un-
employed or home-maker), having private insurance and financial
strain. To assess financial strain, participants were also asked “Does
your household have any problem paying bills (electricity, water, gas,
telephone, etc.)?”.

Psychosocial factors included social isolation, loneliness and marital
status (married, single or previously married). Loneliness was assessed
by means of the three-item UCLA Loneliness Scale which has a sa-
tisfactory degree of reliability and has both concurrent and dis-
criminant validity (Hughes et al., 2004) and consists of the following
items: ‘‘How often do you feel that you lack companionship?’’; ‘‘How
often do you feel left out?’’; and ‘‘How often do you feel isolated from
others?’’. Each item was answered on a three-point scale (1=hardly
ever; 2= some of the time; 3= often). The scores for each item were
added to produce a loneliness scale from 3 to 9, with higher scores
indicating a greater degree of loneliness. In line with a previous study
(Domènech-Abella et al., 2017b), a cut-off of≥ 6 for feeling loneliness
was established. A social isolation index was also created based on the
Berkam-Syme Social Network Index (SNI), which is a validated self-
report questionnaire (Berkman and Syme, 1979). Respondents were
given a point if they had less than monthly contact with children, other
immediate family and friends (each scored as 1) and if they did not
participate in any organizations, religious groups or committees more
than twice per year (scored as 1). Being unmarried was not considered,
as this was directly related to one of the covariates (marital status). The
social isolation index was categorized as: Low (2–4), Medium (1) or
High (0).

Behavioral factors included Body Mass Index (BMI), tobacco con-
sumption and sedentary lifestyle. BMI was calculated as weight in
kilograms divided by height in meters squared and obesity was defined
as BMI≥ 30 kg/m2. Tobacco consumption was assessed by asking
whether participants were daily smokers, nondaily smokers, former
smokers, or had never smoked. Sedentary lifestyle was measured using
the Global Physical Activity Questionnaire (Armstrong and Bull, 2006),
which collects information on physical activity in three settings as well
as sedentary behavior, consisting of 16 questions about activity at work,
travel to and from places and recreational activities.

2.5 Chronic medical conditions

Chronic medical conditions were based on self-report diagnoses of
chronic obstructive lung disease, asthma, hypertension, arthritis, stroke,
angina pectoris and diabetes in the previous 12 months. Additionally,
symptom algorithms were used to detect undiagnosed cases of arthritis,
stroke, angina, chronic lung disease, and asthma (Garin et al., 2016). The
presence of hypertension was based on self-report diagnosis or presence of
systolic blood pressure ≥140mmHg or diastolic blood pressure
≥90mmHg measured at the time of the interview (Basu and Millett, 2013;
Mancia et al., 2013). Participants were considered to have a chronic med-
ical condition if there was presence of either a diagnosed or undiagnosed
condition. An adapted version of the Composite International Diagnostic
Interview (CIDI 3.0) was used to assess the presence of depression in the
previous 12 months (Haro et al., 2006) along with an algorithm based on
the fourth edition of the Diagnostic and Statistical Manual of Mental Dis-
orders (American Psychiatric Association, 1994).

2.6 Statistical analysis

All data were weighted to account for the sampling design in each
country and to generalize the study sample to the reference population.
Post-stratification corrections were made to the weights to adjust for
the population distribution obtained from the national census from
each country, and for non-response so that results were representative
of the Finnish, Polish and Spanish populations (Moussavi et al., 2007).

Twenty-six percent of individuals had at least one missing socio-
economic variable. We cannot be certain about the reasons for the
missing data, but no major discrepancy was found between imputed
data and complete-case analysis so we are leaning towards imputed
data as missing at random. Missing values were imputed using multiple
imputation by chained equations using the predictive mean matching
method. The imputation model included important sociodemographic
and health-related variables associated with drop-outs. Thirty imputed
databases were created (Rubin, 2004).

Descriptive analyses were conducted to characterize the study
sample in the three countries. These analyses included weighted pro-
portions and unweighted frequencies. Chi-square tests were used to
assess differences across countries in socio-demographic characteristics,
SES markers, depression, physical chronic conditions and behavioral,
material and psychosocial factors.

Logistic regression models were fitted to test the relationship be-
tween SES markers, living in Finland, Poland or Spain, chronic condi-
tions and behavioral, material and psychosocial factors and depression
after distinct adjustments. Odds ratio (95% confidence interval) and
significance when p<0.05 were reported in each model. To test
whether the association between socioeconomic markers has a sig-
nificantly different intensity depending on country, interactions be-
tween occupation, education and household income and country of
residence were tested, obtaining no significant results (data not shown).

To assess the role of the distinct mediator-factor groups (see Fig. 1) in
the association between household income, educational level, and occupa-
tion skill and depression, mediational analysis were performed using the
khb command (Breen et al., 2013; Karlson et al., 2012; Karlson and Holm,
2011) through Stata version 13.1 (StataCorp, 2013). It decomposes the total
effect of a variable into direct and indirect (i.e., mediational) effects. For
categorical variables, the effects for each category compared with the ca-
tegory of reference are reported. Differences between the highest level (as
category of reference) and the lowest level of each SES marker are reported
in the present study. This method also allows for the calculation of the
mediated percentage, which is interpreted as the percentage of the main
association that can be explained by the mediator. The mediated percentage
was only considered significant when the total and indirect effects were
significant (Santini et al., 2016). The mediational analyses were also con-
trolled for age, sex, country of residence and chronic physical conditions.
Results were expressed as coefficients with 95% confidence interval. A p-
value less than 0.05 was considered to be statistically significant.

3. Results

Study sample characteristics are presented in Table 1. Statistically
significant differences by country were detected. Spain had older in-
dividuals than Finland and Poland, with a lower level of education and
occupation and a higher proportion of unemployed individuals. There
were also more people suffering from depression, diabetes and chronic
lung disease and also from loneliness. However, Spain had a lower
proportion of participants with a high level of social isolation. Poland
had a higher number of married or cohabiting people, and a higher
proportion suffering from angina and hypertension. Finland had a
lower proportion of participants with financial strain, obesity and se-
dentary lifestyles; and a higher proportion with private insurance, and
asthma. Finland also had more participants smoking in the past, but
with fewer individuals currently smoking.

The multivariable analysis (Table 2) reported factors related to
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depression after distinct adjustments. In Model 1 each variable was
adjusted for age and sex. Having a lower level of education, occupation
skill and household income; smoking currently, having obesity and a
sedentary life, with financial strains and without private insurance, not
working, with loneliness and social isolation, being separated, divorced
or widowed or never married, with chronic physical conditions and
living in Spain, were associated with a higher probability of depression.
All these associations remained significantly associated with depression
in Model 2 (variables adjusted for age, sex, and remaining covariates)
having no formal education, smoking, with obesity and a sedentary
lifestyle, being retired or disabled, with financial strain, loneliness and
social isolation, being previously married, living in Spain and suffering
from chronic conditions (except diabetes and stroke) remained sig-
nificantly associated with depression.

The results from the mediation analyses on depression are shown in
Table 3. All mediated percentages were considered significant apart
from behavioral and psychosocial factors for household income; psy-
chosocial factors for educational level; and behavioral factors for oc-
cupation skill. The percentages for behavioral, material and psychoso-
cial factors and remaining SES markers as mediators in the association
between the lowest household income level (compared with the highest
level) and depression were 6.8%, 40.7%, 13.1% and 29.8%, respec-
tively. In the case of educational level the percentages were 8.1%,
15.7%, 10.4%, and 20.0%) and for occupation skill, 9.6%, 24.0%,
27.1%, 52.0% 70.0%. Moreover, the mediated percentage of beha-
vioral, material and psychosocial factors together was 46.6% for
household income, 28.6% for education level, and 52% for occupation
skill. In this last case, no significant direct effects were found when
analyzing the mediation of all factors together and the mediation of
remaining SES markers.

4. Discussion

The present study analyzed the association between traditional SES
markers and major depressive disorder with material, psychosocial and
behavioral factors as mediators in three samples of older adults from
Finland, Spain and Poland. Education was the SES indicator most fre-
quently significantly associated with depression, whereas psychosocial
factors and loneliness in particular showed the strongest associations
with depression. However, material factors and, especially, financial
strain showed a significantly higher mediating function in the asso-
ciation between SES and depression.

Whereas the association between household income and depression
was significantly mediated by material factors, the association with
educational level was also found to be significantly mediated by be-
havioral factors, and the association with occupation skill was mediated
by psychosocial factors to an even greater extent than material factors.
However, the association between occupation skill and depression is
mainly mediated by remaining SES markers and no significant direct
effects were found.

Although at a chronological level the logical order would be that a
poor education leads to a low-skilled occupation and, consequently, to a
low income that could help to explain a poorer health status
(Lahelma et al., 2004), the present mediation analysis shows that
household income and educational level in particular but not occupa-
tion skill have a direct effect on depression, which suggested the need to
take into account other potential mediators for each SES marker. Al-
though several studies used education as a proxy for SES (Dalstra et al.,
2005; Lorant et al., 2003; Pruchno et al., 2016) arguing that education
is a fundamental determinant of household income (Ross and
Wu, 1995) as well as of material and non-material resources and like-
lihood of unemployment (von dem Knesebeck et al., 2006), according
to our results the relationship between each SES marker and depression
was explained through different mediators and in different percentages.
Therefore, each SES marker should have an independent effect.

Material factors were the main mediators between household in-
come and depression and, with a lower effect, between educational
level and depression. Among material factors, financial strain was the
factor most strongly associated with depression. It could also have a
direct impact on depression as financial strain is conceptually distinct
from household income, because it also depends on the individual's
ability to live within his/her means (Aneshensel, 2009). In this regard, a
cross-sectional study with a representative sample of US older adults
emphasized that controlling personal finances could be a protective
factor against depression after adjusting for household income
(Zurlo et al., 2014). In contrast, depression inequalities between the
employed and unemployed (Catalano et al., 2011) as well as between
those with and without private insurance (Burstin et al., 1992) have not
been found to be significantly associated with depression after adjusting
the association for SES and their impact on depression could be strictly
as mediators.

The association between educational level and depression has also
been found by several researchers to be significantly mediated for be-
havioral factors, arguing that limited education may mean less exposure

Fig. 1. Hypothesized mediation models predicting major depressive disorder.
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to information about risk (Adler and Newman, 2002; van Lenthe et al.,
2004). In line with the results of the present study, smoking (An and
Xiang, 2015), physical activity (Strawbridge et al., 2002) and Body
Mass Index (Oh et al., 2017) have been associated with depression.
However, the factors taken into account as mediators by the present
study explained 28.6% of the association between educational level and
depression, contrasting with 46.6% for the association between de-
pression and household income. This suggests that other pathways
exist, particularly in the association between educational level and
depression. In fact, other researchers found developing cognitive abil-
ities to be an important pathway in the association between educational
level and depression or quality of life (Lara et al., 2017; Lee, 2011).
Thus, future studies comparing distinct pathways between SES and

depression should take into account cognitive ability as a potential
mediator.

Although psychosocial factors and particularly loneliness were
strongly associated with depression, confirming the findings of several
studies (Cacioppo et al., 2006; Domènech-Abella et al., 2017a), the
association between socio-economic status and loneliness is still unclear
and a mixed results have been obtained (Hansen and Slagsvold, 2015;
Zebhauser et al., 2015). According to the present study, psychosocial
factors did not significantly mediate the association between SES and
depression. This, in addition to the independence of marital status,
social isolation and loneliness in their associations with depression
found in the present study, is consistent with a 5-year longitudinal
study on the prospective associations between loneliness and depressive

Table 1
Characteristics of the study sample.

Characteristic Overall n=7966 Finland 1433 (21.7) Poland 2910 (37.8) Spain 3623 (40.5) p-value

Age groups
50–64 4095 (53.2) 738 (55.0) 1597 (58.9) 1760 (47.0) 0.000
65–79 2806 (36.5) 480 (34.0) 841 (32.3) 1485 (41.8)
80+ 1065 (10.3) 215 (11.0) 472 (8.8) 378 (11.2)
Female* 4565 (54.8) 64.9 (28.5) 64.2 (23.7) 66.4 (24.1) 0.438
Household income
Quartile 4 1721 (26.6) 335 (27.9) 726 (27.1) 660 (25.0) Not applicable
Quartile 3 1706 (26.1) 271 (22.5) 734 (27.7) 701 (26.2)
Quartile 2 1665 (24.1) 302 (25.1) 766 (24.4) 597 (23.1)
Quartile 1 1620 (23.3) 299 (24.5) 675 (20.8) 646 (25.7)
Educational level
Tertiary 1218 (15.9) 405 (26.1) 420 (15.7) 393 (10.7) 0.000
Secondary 3306 (45.1) 778 (56.9) 1579 (59.3) 949 (25.5)
Primary 2097 (24.6) 330 (15.7) 792 (22.6) 1075 (31.3)
No formal education 1345 (14.4) 20 (1.3) 119 (2.4) 1206 (32.6)
Occupation 1.
Skill 3 1994 (28.6) 578 (39.0) 738 (31.6) 678 (19.8) 0.000
Skill 2 3561 (50.4) 678 (49.5) 1324 (52.9) 1559 (48.8)
Skill 1 1016 (13.4) 145 (10.4) 330(11.7) 541 (16.7)
Never worked 642 (7.6) 18 (1.1) 127 (3.7) 497 (14.7)
BEHAVIORAL FACTORS
Daily smoker
Never 3877 (46.2) 533 (35.4) 1407 (44.6) 1937 (53.5) 0.000
In the past 2568 (35.0) 711 (50.0) 843 (33.1) 1014 (28.6)
Currently 1521 (18.8) 189 (14.6) 660 (22.3) 672 (17.8)
Obesity* 2878 (35.8) 453 (31.7) 1084 (38.0) 1341 (35.9) 0.008
Sedentary* 2550 (30.5) 373 (26.0) 1019 (31.7) 1158 (31.8) 0.018
MATERIAL FACTORS
Financial strains* 802 (9.3) 71 (5.3) 294 (9.5) 437 (11.3) 0.000
Private Insurance* 1704 (22.6) 515 (36.6) 581 (21.6) 608 (16.0) 0.000
Labor situation
Working 2229 (31.3) 518 (38.8) 855 (35.0) 856 (23.7) 0.000
Retired 4102 (52.8) 828 (57.4) 1663 (56.5) 1611 (46.9)
Unemployed 1021 (11.3) 16 (1.0) 202 (5.8) 803 (22.1)
Homemaker 374 (4.6) 37 (2.8) 77 (2.7) 260 (7.3)
PSYCHOSOCIAL FACTORS
Loneliness* 1053 (11.5) 84 (5.9) 497 (13.3) 472 (12.8) 0.000
Social isolation
Low 5103 (63.4) 895 (61.2) 2036 (68.7) 2172 (59.7) 0.000
Medium 2475 (31.5) 444 (32.0) 723 (25.8) 1308 (36.4)
High 388 (5.1) 94 (6.8) 151 (5.5) 143 (3.9)
Marital status
Single 693 (8.2) 117 (8.5) 266 (7.9) 310 (8.5) 0.006
Married 4819 (65.0) 912 (64.9) 1650 (68.1) 2257 (62.1)
Separated / divorced 2454 (26.8) 404 (26.6) 994 (24.0) 1056 (29.4)
CHRONIC CONDITIONS*
Major depression 663 (7.7) 55 (3.9) 174 (5.2) 434 (12.1) 0.000
Arthritis 2133 (26.5) 393 (26.9) 759 (25.8) 981 (26.8) 0.757
Angina 946 (11.6) 157 (10.5) 554 (17.6) 235 (6.6) 0.000
Asthma 548 (6.6) 123 (8.6) 195 (5.8) 230 (6.3) 0.013
Diabetes 1056 (12.5) 163 (11.3) 380 (11.5) 514 (14.0) 0.042
Hypertension 3563 (45.1) 589 (40.7) 1518 (52.4) 1456 (40.7) 0.000
Chronic lung disease 427 (5.3) 36 (2.9) 159 (5.1) 232 (6.7) 0.000
Stroke 330 (4.4) 57 (4.0) 141 (4.3) 132 (4.6) 0.738

Unweighted frequencies (n) and weighted proportions are displayed. The difference in proportions among countries was tested by Chi-squared tests and p-values are
displayed. *Categories of reference: male, body mass index below 30, moderate or high physical activity, without financial strains, without private insurance, below 6
on the 3-item UCLA loneliness scale, and without chronic condition.
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symptoms, according to which this temporal association was not attri-
butable to demographic variables or objective social isolation
(Cacioppo et al., 2010).

Overall, the prevalence of depression was significantly lower in
Finland than in Spain, with Poland at an intermediate point. Significant
interactions between country of residence and SES markers with de-
pression as outcome were not found and the association between higher
likelihood of depression and living in Spain remains significant after
adjusting the association for SES markers and mediator factors.
Therefore, a higher percentage of depression in Spain could be due to
external factors such as income inequality at the country-level.

The results of the present study are consistent with research which

compared countries according to their Gini coefficient and suggesting
0.3 as a potential threshold over which the impact of income inequality
on health may become significantly higher (Kondo et al., 2012). This
could explain why the association between living in Spain and de-
pression remains statistically significant after adjusting the association
for SES markers and mediator factors.

In contrast, our results were not consistent with a recent study
comparing 23 European countries, according to which the general
health status of the population must be poorer in Poland than in Spain
(Muntaner et al., 2017). However, this study was not focused on de-
pression and used data from 2003 to 2010 and perhaps the effect of the
financial crisis not was as evident as it is nowadays. In fact, previous
studies showed a stronger impact of the financial crisis on Spain com-
pared with other European countries as a consequence of austerity
policies (Karanikolos et al., 2013) which have been found to have an
impact on depression prevalence (Reibling et al., 2017).

4.1 Strengths and limitations of the study

The strengths of our study include the use of community-re-
presentative data, a sample of older adults from a variety of socio-
economic backgrounds and the ability to control for confounding fac-
tors. However, several limitations should be kept in mind. First, the
cross-sectional design limited the possibility of examining causal re-
lationships. However, two of the main independent variables were time
invariant factors such as educational level and highest occupation skill
among older adults. Second, there are more behavioral, material and
psychosocial factors than are taken into account in the present study.
Although we selected the most important mediator factors according to
the literature reviewed, some factors such as financial strain was as-
sessed in a crude way and it is possible that another study with a more
extensive factor selection could obtain more comprehensive results.
Thirst, some of the variables were collected retrospectively through
self-report, which may result in recall or reporting bias. However, recall
biases are usually relatively minor in epidemiological studies regarding
the presence of specific chronic diseases and the influence of patient
characteristics, including socioeconomic factors and depressive symp-
tomatology (Kriegsman et al., 1996). Finally, the response rate in the
COURAGE project ranged from 53 to 70%, and therefore there was a
possibility of sample selection bias; however, even though there are no
strict standards, these response rates can be considered adequate
(Draugalis et al., 2008) and similar to the ones found in other European
general population studies such as SHARE (Börsch-Supan, et al., 2005).

5. Conclusions

Our findings are of interest in disentangling various components of
the complex associations between socioeconomic circumstances and
depression in older adults. Education was the SES indicator most fre-
quently significantly associated with depression, whereas psychosocial
factors and loneliness showed the strongest associations with depres-
sion, although material factors and financial strain especially seemed to
have a higher mediating function in the association between SES and
depression. Therefore, improving psychosocial and material dimensions
as well as access to the educational system for older adults might result
in a reduction in the prevalence of depression in the general population
of older adults and particularly among individuals with low SES. Future
studies with longitudinal data are needed to reinforce these findings.
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Table 2
Factors related to depression.

Model 1 Model 2

Household income
Quartile 4 Ref. Ref.
Quartile 3 1.23 (0.93, 1.61) 1.01 (0.75, 1.36)
Quartile 2 1.39 (1.07, 1.80) 0.97 (0.73, 1.30)
Quartile 1 2.04 (1.58, 2.63) 1.18 (0.87, 1.59)
Educational level
Tertiary Ref. Ref.
Secondary 1.56 (1.13, 2.15) 1.21 (0.84, 1.75)
Primary 2.42 (1.74, 3.37) 1.24 (0.83, 1.85)
No formal education 6.10 (4.39, 8.49) 2.13 (1.39, 3.27)
Occupation 1.
Skill 3 Ref. Ref.
Skill 2 1.56 (1.24, 1.96) 1.00 (0.76, 1.31)
Skill 1 2.38 (1.82, 3.12) 1.00 (0.71, 1.39)
Never worked 2.88 (2.15, 3.87) 1.42 (0.90, 1.22)
BEHAVIORAL FACTORS
Daily smoker
Never Ref. Ref.
In the past 0.80 (0.65, 0.98) 1.00 (0.79, 1.27)
Currently 1.29 (1.04, 1.61) 1.31 (1.01, 1.69)
Obesity* 1.66 (1.41, 1.95) 1.26 (1.05, 1.52)
Sedentary* 1.62 (1.37, 1.91) 1.12 (0.93, 1.36)
MATERIAL FACTORS
Financial strains* 3.49 (2.87, 4.25) 2.01 (1.60, 2.53)
Private Insurance* 1.50 (1.20, 1.86) 1.02 (0.80, 1.30)
Labor situation
Working Ref. Ref.
Retired 1.97 (1.54, 2.53) 1.44 (1.10, 1.90)
Unemployed 2.70 (2.03, 3.59) 1.11 (0.74, 1.66)
Homemaker 2.79 (1.94, 4.00) 1.32 (0.88, 1.98)
PSYCHOSOCIAL FACTORS
Loneliness* 5.34 (4.48, 6.36) 4.45 (3.66, 5.42)
Social isolation
Low Ref. Ref.
Medium 1.57 (1.32, 1.86) 1.12 (0.93, 1.36)
High 2.45 (1.80, 3.32) 1.92 (1.36, 2.72)
Marital status
Single Ref. Ref.
Married 1.39 (1.03, 1.86) 1.19 (0.86, 1.64)
Separated / divorced 1.98 (1.65, 2.37) 1.32 (1.08, 1.62)
CHRONIC CONDITIONS*
Arthritis 2.25 (1.90, 2.65) 1.67 (1.38, 2.01)
Angina 2.30 (1.87, 2.83) 1.89 (1.47, 2.42)
Asthma 2.55 (2.01, 3.23) 1.49 (1.11, 2.01)
Diabetes 1.67 (1.35, 2.06) 1.14 (0.90, 1.45)
Hypertension 1.45 (1.24, 1.73) 1.22 (1.01, 1.47)
Chronic lung disease 3.78 (2.94, 4.85) 1.76 (1.28, 2.42)
Stroke 1.75 (1.25, 2.46) 1.23 (0.84, 1.80)
Country
Finland Ref. Ref.
Poland 1.56 (1.14, 2.13) 0.92 (0.66, 1.29)
Spain 3.51 (2.63, 4.68) 2.26 (1.61, 3.17)

Note: Logistic regression models adjusted for age and sex. Model 2 is also ad-
justed for all variables showed by the col. Odds Ratio (95% confidence interval)
are displayed. *Categories of reference (ref.): male, body mass index below 30,
moderate or high physical activity, without financial strains, with private in-
surance, below 6 on the 3-item UCLA loneliness scale, and without chronic
condition. In bold, significant associations (p<0.05).
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A B S T R A C T

Background: Social network, loneliness, generalized anxiety disorder (GAD) and major depression disorder
(MDD) are interrelated. However, as the directions of these associations are still unclear, we examined them
prospectively using community-based data.
Methods: Data on 5066 adults aged ≥50 years from The Irish Longitudinal Study on Ageing (TILDA) were
analyzed. Loneliness was assessed through the UCLA loneliness scale. Social integration was measured using the
Berkman–Syme Social Network Index. MDD and GAD were assessed with the Composite International Diagnostic
Interview (CIDI). Logistic regression models were conducted.
Results: The longitudinal association between experiencing loneliness and higher likelihood of suffering from
MDD or GAD two years later is bidirectional but stronger with loneliness as origin, whereas the association
between social isolation and higher likelihood of subsequent MDD or GAD as well as those between loneliness
and subsequent deterioration of social integration are unidirectional.
Conclusion: Objective and perceived social isolation independently affect the probability of suffering from MDD
or GAD whereas loneliness is a risk factor for the deterioration of social life, which highlights the need to address
the subjective factors (such as loneliness) and objective factors (such as social network size) of social isolation in
a complementary way in order to improve the mental health of the older adult population.

1. Introduction

Major depressive disorder (MDD) and generalized anxiety disorder
(GAD) are among the most prevalent mental disorders among middle-
aged and older people (hereinafter referred to as "older adults")
(Beekman et al., 1998; Byers et al., 2010). In Ireland, the 12-month
prevalence of MDD and GAD in adults aged 45–64 has been reported to
be 7% and 4%, respectively, while among those aged 65 years and over,
it is 3% and 1%, respectively (Barry et al., 2009). MDD has a significant
impact on older populations and is linked to higher risk of suicide, all-
cause mortality and increasing health service use (Blazer, 2003). Si-
milarly, GAD is associated with chronic medical conditions, a higher
burden on the health care system and lower health-related quality of

life (Porensky et al., 2009).
According to a systematic review, the main predictors of depressive

disorders and symptoms in the elderly are female gender, somatic ill-
ness, cognitive impairment, functional disability, lack or loss of close
social contacts and clinical history of depression (Djernes, 2006). An-
other comprehensive review that also assessed risk factors for anxiety
revealed that few studies have explored this issue. The findings of these
studies showed that risk factors for anxiety are similar to those for
depression although biological factors seemed more important in pre-
dicting depression than anxiety. The study also showed that social
factors affected depression and anxiety differently: low contact fre-
quency and being childless were associated with anxiety, whereas
smaller network size and being unmarried were associated with
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depression (Vink et al., 2008).
Poor mental health has clearly been linked to objective social iso-

lation (Levula et al., 2016; Thoits, 2011), as well as to subjective
measures such as perceived social support or loneliness, which have
been of increasing interest to researchers over the last few decades
(Wang et al., 2018). Social isolation is defined as a measurable lack of
social relationships, while loneliness is synonymous with perceived
social isolation, not with objective social isolation (Hawkley et al.,
2010). Approximately 10% of older adults suffer from "chronic lone-
liness" in Ireland and about 7% reported being socially isolated in the
baseline of The Irish Longitudinal Study on Ageing, of which 60% said
they do not feel lonely (Harvey and Walsh, 2016).

In older adults, social isolation and loneliness have been shown to
negatively affect a range of health outcomes, including all-cause mor-
tality (Pantell et al., 2013; Rico-Uribe et al., 2016; Steptoe et al., 2013).
Being female, previously married, unemployed, with a low educational
level, low household income, and living in a rural area are socio-
demographic factors associated with a higher likelihood of social iso-
lation and loneliness among older adults (Cohen-Mansfield et al.,
2016).

Although the association between social isolation and loneliness has
been found to be only weak-to-moderate among older adults
(Cornwell and Waite, 2009), most researchers presuppose that lone-
liness is caused by social isolation (Dahlberg et al., 2018; Routasalo
et al., 2006). However, according to the Evolutionary Theory of Lone-
liness (ETL), the perception of being socially isolated (i.e., lonely)
causes “behaviors categorized in terms of evolutionary fitness as
selfish” (Cacioppo and Cacioppo, 2018). In other words, the individual
unconsciously attributes the feeling of loneliness to a negative percep-
tion of their social context that fosters selfish behavior. Therefore, the
adaptive functions of loneliness that foster short-term survival, in the
modern world can have long-term deleterious consequences and lone-
liness could cause an increase in social isolation.

Although the association between social network and depression is
widely recognized (Santini et al., 2015), whether loneliness causes
depression or depression increases the feelings of loneliness, or both,
has not been fully established and contrasting results have been re-
ported (Cacioppo et al., 2010; Dahlberg et al., 2014; Domènech-Abella
et al., 2017a). The relationship between anxiety and factors related to
social network has been studied less than the relationship with de-
pression but researchers have taken into account both directions of
these associations: anxiety disorders influence social support, contact
with family of origin and neighborhood quality (Cramer et al., 2005),
while social disability in patients with depression or anxiety predicts a
diagnosis of depression or anxiety two years later (Saris et al., 2017).

The Irish Longitudinal Study on Ageing (TILDA) showed that lone-
liness was a significant mediator in the association between social
network components and symptoms of depression but not anxiety
symptoms (Santini et al., 2016). In contrast, in a longitudinal study
conducted in Chicago, researchers reported that the temporal associa-
tion between loneliness and depression was not attributable to the size
or quality of social networks (Cacioppo et al., 2010) and, in the context
of the Longitudinal Aging Study Amsterdam, loneliness and social
network were found to have an independent effect on the course of
depression (Houtjes et al., 2014).

Although most studies report anxiety as predictor of depression, a
recent meta-analysis proposed that anxiety and depression symptoms
are bi-directionally and prospectively associated with one another
strongly over shorter time periods and weakly over longer time periods
(Jacobson and Newman, 2017). Relational factors such as mechanisms
of these associations have been found taking GAD or anxiety symptoms
as predictive of depression. For example, low perceived emotional so-
cial support have been found to be mediator in the association between
depressive and anxiety symptoms 48 months later for bereaved in-
dividuals (Jacobson et al., 2017b), interpersonal oversensitivity and
social chronic stress have been found as mediating the relationship

between GAD before age 15 and later depression (Starr et al., 2014),
and perceptions of not being accepted or loved were found to sig-
nificantly mediate the relationship between adolescent anxiety and
clinical depression in adulthood (Jacobson and Newman, 2016).
However, no prior research has examined the mechanism of this re-
lationship in an older adult population.

Our aim was to test longitudinal associations, taken from the con-
trasting approaches in the literature reviewed, in which MDD, GAD,
social networks and loneliness were involved: (a) the association be-
tween MDD and GAD and changes in loneliness and vice versa, (b) the
association between affective disorders and changes in social network
and vice versa, (c) the association between social networks and changes
in loneliness and vice versa. Following the literature reviewed on the
causal mechanisms between GAD and MDD, we hypothesized that GAD
would precede social isolation and feelings of loneliness and that these
would lead to MDD, whereas the longitudinal association between GAD
and MDD would be bidirectional. However, we were not able to provide
a clear hypothesis regarding the relationship between social isolation
and loneliness due to the contradictory approaches.

2. Methods

2.1. Study design

The Irish Longitudinal Study on Ageing (TILDA) is a large pro-
spective study of the social, economic and health circumstances of
community-dwelling adults aged 50 years and older in Ireland. Details
of sampling and study design have been described previously
(Whelan and Savva, 2013). The first wave was collected between Oc-
tober 2009 and July 2011 with 8175 eligible participants aged 50 and
over and 329 younger partners. Participants completed a computer-
assisted personal interview (CAPI) and were asked to fill in a self-
completion questionnaire (SCQ) and return it by post. The overall
household response rate to the CAPI at Wave 1 was 62% participants of
which 85% returned the SCQ. The second wave was collected between
April 2012 and January 2013. An overall response rate of 86% was
achieved and 84% of Wave 2 respondents returned the SCQ. The third
wave was collected between March 2014 and October 2015. The overall
response rate was 85% participants of which 85% returned the SCQ.

As baseline measurements of MDD and GAD were not taken, the
present analysis is based on data obtained in wave 2 and wave 3
(n=6189). Among them, those younger than 50 years old (n=275),
with missing values on SNI components (n=163) and those who did
not complete the SCQ (including those with several cognitive impair-
ment; n=685) were excluded. The last inclusion criterion is justified
since SCQ included the UCLA loneliness scale (Russell, 1996). The
sample size after restriction of these individuals was 5066 (see Fig. 1).

2.2. Ethics statement

Ethics approval was obtained from the Faculty of Health Sciences
Research Ethics Committee at Trinity College, Dublin and participants
provided written informed consent.

2.3. Measures

The Composite International Diagnostic Interview–Short Form
(CIDI-SF) was used by lay interviewers for the assessment of MDD in the
past 12 months and GAD lasting six months or longer. More information
on the CIDI is available elsewhere (Kessler et al., 1998).

There is no consensus on how to measure social isolation / in-
tegration. However, we have used the Berkman–Syme Social Network
Index (SNI) (Berkman and Syme, 1979), which has been used by several
researchers (Santini et al., 2016; Cacippo et al., 2010). Four dichot-
omous variables were summed to generate a total SNI: being married or
living with a partner, having close friends or relatives, belonging to a
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voluntary group or club, attending church services at least twice a
month. The composite score ranged from 0 to 4 and was classified ac-
cording to the standard categorization: 0–1 as most isolated, 2 as
moderately isolated, 3 as moderately integrated, and 4 as most in-
tegrated.

There is no consensus on the dimensional nature of loneliness. For
the present study, it is considered as a one-dimensional construct, as the
researchers at the University of California-Los Angeles (UCLA) proposed
(Russell, 1996). The UCLA loneliness scale is a 5-item scale including
“How often do you feel isolated?” and “How often do you feel lonely?”.
Response categories ranged from 0 (hardly ever or never) to 2 (often).
The scores were summed to create a scale ranging from 0 to 10, with
higher scores indicating greater levels of loneliness.

The internal validity of the loneliness scale was assessed using
Cronbach's alpha. Correlation between loneliness scale and SNI was
also evaluated. The scale showed good internal consistency (α=0.79)
while the correlation was low (r=0.20) indicating adequate dis-
criminant validity between loneliness scale and SNI.

Sociodemographic characteristics included age, sex, education, fi-
nancial circumstances, widowhood, employment status and place of
residence. Age was categorized as 50–59, 60–69, 70–79, and ≥80 years
old. Education was classified as follows: primary (some primary/not
complete; primary or equivalent); secondary (intermediate/junior/
group certificate or equivalent; leaving certificate or equivalent); and
tertiary (diploma/certificate; primary degree; postgraduate/higher de-
gree). Financial strain was assessed by responding to the statement
“shortage of money stops me from doing the things I want to do” and
answers were coded as follows: 1 (never); 2 (rarely); 3 (sometimes); and
4 (often). Employment status was categorized as employed, retired/
disabled, unemployed, homemaker and other. Place of residence was
dichotomized into urban (Dublin city or county/another town or city)
and rural.

According to the CAPI questionnaire, we distinguished heart dis-
eases and remaining chronic, somatic conditions and two indicators
were created: heart diseases and other diseases. In both cases, the
number of chronic conditions was assessed through the question: “has a
doctor ever told you that you have any of the conditions on this card?”.
In the case of heart diseases, responses included 11 conditions as fol-
lows: high blood pressure or hypertension, angina, heart attack

(including myocardial infarction or coronary thrombosis), congestive
heart failure, diabetes or high blood sugar, stroke (cerebral vascular
disease), ministroke or transient ischemic attack, high cholesterol, heart
murmur, abnormal heart rhythm, and any other heart trouble. In the
case of remaining somatic diseases, responses includes 9 conditions as
follows: chronic lung disease such as chronic bronchitis or emphysema,
asthma, arthritis (including osteoarthritis, or rheumatism), osteo-
porosis, sometimes called thin or brittle bones, cancer or a malignant
tumor (including leukemia or lymphoma but excluding minor skin
cancers), serious memory impairment, stomach ulcers, varicose ulcers
(an ulcer due to varicose veins), and cirrhosis, or serious liver damage.
In both cases, the total number of chronic medical conditions was
calculated and categorized as 0 (none), 1–2 and ≥3.

2.4. Statistical analysis

The statistical analyses took into account the stratified study design.
Sampling weights were generated, adjusting for the population dis-
tribution obtained from the national census and for non-response in
order to obtain nationally representative estimates (Moussavi et al.,
2007).

More than 12% of individuals did not complete the UCLA loneliness
Scale. We cannot be certain about the reasons for the missing data, but
no major discrepancy was found between imputed data and complete-
case analysis so we are leaning towards imputed data as missing at
random. Missing values were imputed using multiple imputation by
chained equations through the predictive mean matching method. The
imputation model included important sociodemographic and health-
related variables associated with drop-outs. Thirty imputed databases
were created. The number of imputations was calculated using a rule of
thumb with respect to the fraction of missing information
(M>100×FMI) (Rubin, 2004).

Descriptive analyses were conducted to characterize the study
sample These analyses included weighted proportions and unweighted
frequencies. The stability of outcome variables was analyzed by cal-
culating the kappa coefficient between wave 2 and wave 3 and sug-
gesting the following interpretations (Landis and Koch, 1977):
0.00–0.20 Slight; 0.21–0.40 Fair; 0.41–0.60 Moderate; 0.61–0.80 Sub-
stantial; and 0.81–1.00 Almost perfect. In addition, the proportion of
individuals that improved, got worse, or remained stable were plotted
for each outcome variable.

Logistic regression models were fitted to test the relationship be-
tween SNI, loneliness, MDD and GAD with the likelihood of suffering
from each affective disorder, whereas ordered logistic regression
models were used to evaluate these variables as predictors of changes in
SNI or loneliness. In all cases, outcome variables were fitted at wave 3
and adjusted for the same variable at wave 2. Later, the models were
also adjusted for all covariates (age cohorts, place of residence, em-
ployment status, financial strain, education, heart diseases, somatic
diseases, affective disorders, loneliness, widowhood and SNI). Odds
ratio (95% confidence interval) and significance when p<0.05 were
reported in each model.

3. Results

The mean (SE) age at baseline was 63.3 (0.16) years and 51.8% of
the sample were women. Study sample characteristics are presented in
Table 1. Table 2 shows outcome variable score stability between Wave
2 and Wave 3. SNI showed a lower percentage of participants im-
proving from wave 2 to wave 3 (9.7% among the isolated and 5.8%
among the integrated) whereas loneliness showed a higher percentage
(23.7% among those with or without some loneliness and 64.4% among
those with higher levels of loneliness). Among participants who suf-
fered from MDD or GAD at wave 2, 22.8% and a 25.1%, respectively,
presented no active episode at wave 3. SNI showed substantial agree-
ment between two waves (kappa>0.61), whereas for remaining

Fig. 1. Flowchart of the study sample.
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outcome variables the agreement was fair (kappa between 0.21 and
0.40).

Logistic regression models (Tables 3 and 4) reported factors at wave
2 (as covariates) related to depression, anxiety, loneliness and SNI at
wave 3 (as outcomes). In Table 3, each variable was adjusted for the

outcome of each model at wave 2. A lower level of loneliness at wave 2
was associated with a higher probability of having depression, anxiety
and a lower level of social isolation at wave 3. Suffering from affective
disorders at wave 2 was associated with suffering from them at wave 3
and with worsening levels of loneliness and social integration. Finally, a
higher level of social integration at wave 2 was related to a lower
probability of suffering from depression or anxiety at wave 3 and, to a
lesser extent, with worse levels of loneliness.

In Table 4, factors were also adjusted between one another and for
the remaining covariates shown in Table 1. All the factors tested in
Table 3 remained significantly associated with the outcomes, apart
from SNI and depression in Model 3 (with loneliness as outcome) and
both affective disorders in Model 4 (with SNI as outcome).

4. Discussion

The present study analyzed hypothetical bidirectional longitudinal
associations involving affective disorders, social network index (SNI) or
feeling of loneliness. The aim was to clarify the contrasting results
found in the literature reviewed. Partially supporting our hypothesis,
the longitudinal association between MDD and GAD was found to be
bidirectional whereas GAD but not MDD predicted loneliness. However,
neither GAD nor MDD predicted objective social isolation whereas
loneliness and objective social isolation predicted MDD and GAD.

The results showing loneliness as a predictor of changes in social
isolation but not vice versa is in contrast with several studies. Although
social network-related factors have normally been considered as pre-
dictors of loneliness (Dahlberg et al., 2018; Routasalo et al., 2006),
some researchers report that loneliness and social isolation have only a
weak-to-moderate positive correlation (Cornwell and Waite, 2009)
among the oldest adults and suggest that it is due to a preparation of the
individual for diminished social networks when these oldest adults
begin experience impairment in the physical and mental capacities
needed for social engagement (Achenbaum and Bengtson, 1994;
Cornwell and Waite, 2009). Some researchers also observe that the
prevalence of solitary living increases with age whereas feelings of
loneliness decrease (Stepler, 2016). The absence of evidence indicating
increasing loneliness and decreasing psychosocial well-being in the
aging process are associated with the idea that older people can do as
well or sometimes even better than young people with regard to hap-
piness or self-acceptance (Domènech-Abella et al., 2017b,c). In addi-
tion, according our results, the hypothetic decoupling between lone-
liness and social networks in the old age could be also due to an
unidirectional association of high levels of loneliness with subsequent
worsening social network characteristics, which could be explained
using the Evolutionary Theory of Loneliness, according to which people
tend to maintain selfish behavior when they feel loneliness, which
harms their long-term social environment (Cacioppo and
Cacioppo, 2018): therefore, among the oldest adults, there could be

Table 1
Characteristics of the study sample.

n (%)

Overall 5066 (100)
Sex
Female 2775 (51.8)
Age cohorts
50–59 2133 (43.2)
60–69 1744 (33.1)
70–79 961 (18.4)
80+ 228 (5.3)
Place of residence
Rural 2775 (49.7)
Employment
Employed 1989 (39.0)
Retired / disabled 2021 (38.1)
Unemployed 234 (5.5)
Homemaker 731 815.7)
Other 91 (1.7)
Financial strain
Often 830 (19.0)
Sometimes 1818 (37.1)
Rarely 1195 (22.3)
Never 1134 (22.7)
Education
Primary 1233 (33.2)
Secondary 2120 (45.9)
Tertiary 1713 (20.9)
Heart diseases
0 1848 (36.2)
1–2 2675 (52.9)
3–7 543 (10.9)
Other diseases
0 2628 (52.2)
1–2 2266 (44.2)
3–7 172 (3.6)
Affective disorders
Depression 289 (5.9)
Anxiety 142 (2.8)
Loneliness (0–10)
Mean (CI) 1.92 (1.86, 1.97)
Social Network Index
Most isolated 356 (7.1)
Moderately isolated 1327 (26.2)
Moderately integrated 2079 (41.0)
Most integrated 1304 (25.7)
Widow(er) 600 (11.9)

n=unweighted frequency; %=weighted proportion;
DV=dependent variable; CI= confidence interval.

Table 2
Percentages of worsening, unchanged, and improving from wave 2 to wave 3.

Status in Wave 2 Change in Wave 3 Kappa w2–w3
Variable Categories n (%) Worsening No change Improving

Loneliness 0–4 3979 (86.4) 22.6% 53.70% 23.70% 0.25
5–10 592 (13.6) 9.10% 26.50% 64.40%

SNI Isolated 1683 (33.3) 14.10% 76.20% 9.70% 0.61
Integrated 3383 (66.7) 23.60% 70.60% 5.80%

MDD Presence 289 (5.9) – 77.20% 22.80% 0.21
Absence 4777 (94.1) 3.90% 96.10% –

GAD Presence 142 (2.8) – 74.90% 25.10% 0.25
Absence 4924 (97.2) 2.10% 97.90% –

Categories referred to as isolated include most and moderately isolated whereas those referred to as integrated include most and moderately integrated.
Improvements in loneliness and SNI mean, respectively, getting close to 0 or the "most integrated" category according to the categories in Table 1. In the case of MDD
and GAD, improving means progressing from suffering to not suffering. In all cases, worsening means the opposite. Kappa agreement coefficient was also calculated.
SNI= social network index. MDD=major depressive disorder in the past 12 months. GAD=generalized anxiety disorder in the past12 months.
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increasing social isolation but not loneliness.
Apart from individual factors such as feelings of loneliness, social

isolation is also induced by contextual factors such as limited oppor-
tunities to participate in social activities (Toepoel, 2013) and structural
factors such as economic and social policies that produce and maintain
socioeconomic inequalities (Nicholson, 2012). This could explain the
high perpetuity of social isolation revealed by the results of the present
study. In the field of interventions to reduce or prevent social isolation
in later life, a recent review pointed out that social isolation reduction
strategies such as one-to-one or group interventions seem to be less
efficient in reducing social isolation than preventive strategies such as
neighborhood or structural interventions (Cotterell et al., 2018).

The finding that low levels of SNI, and a higher level of loneliness in
particular, are associated with a greater likelihood of subsequent gen-
eralized anxiety or major depression disorder is consistent with a recent
case-control study on indicators of social functioning, using data from
the Netherlands Study of Depression and Anxiety (NESDA). In this
study, behavioral (such as components of SNI) and, with major in-
tensity, affective indicators (such as loneliness) were found to be pre-
dictive of clinical anxiety or depression 2 years later, and especially in
patients with comorbid disorders (Saris et al., 2017). In line with these
results, in a systematic review Santini et al. (2015) highlighted the
significant protective effects against depression of perceived support,
and to a lesser degree, received support.

Anxiety and depression disorders are comorbid in a high proportion,
which has been quantified as between 60% and 70% among depression
or anxiety patients (Lamers et al., 2011). This high comorbidity can
cause confusion about the effects on loneliness of each disorder. Ac-
cording to the present study, MDD is not significantly related to changes
in loneliness after adjusting the association for GAD in the logistic

regression model, whereas neither disorder was found to be sig-
nificantly associated with changes in SNI.

According to the present study, and in line with researchers who
suggested an independent effect of loneliness and social isolation on
mental health (Cacioppo et al., 2010; Houtjes et al., 2014), objective
and perceived social isolation independently affect the probability of
suffering anxiety or depression whereas loneliness is a risk factor for the
deterioration of social life, which highlights the need to address the
subjective factors and objective factors of social isolation in a com-
plementary way with the aim of improving the mental health of the
older adult population.

4.1. Limitation and strengths

The strengths of this study include the use of a large nationally
representative sample of older adults with a heterogeneous socio-
economic background, the inclusion of covariates, and the longitudinal
design that enables us to examine time relationships. However, we need
to consider several limitations. First, comparability across studies is
difficult given the measurement inconsistencies among them. Second,
information on components of SNI was missing in about 7% of parti-
cipants who were excluded. The results may have been different if these
people had been included in the analysis although we did not find
significant sociodemographic differences between those included or
excluded. Third, since the data were based on self-report, reporting bias
may exist. Fourth, as most participants were under 70 years old, there
may have been too few subjects with psychiatric disorders typical of
older individuals for us to study them adequately. However, our study
is focused on older and middle-aged people since several European
studies on aging used representative samples of individuals aged 50 and

Table 3
Bivariate logistic regression models of the factors related to changes in depression, anxiety, loneliness and social network index (SNI).*.

Model 1 Depression at wave 3
(DV)

Model 2 Anxiety at wave 3
(DV)

Model 3 Loneliness at wave 3
(DV)

Model 4 SNI at wave 3
(DV)

Affective disorders
Depression at wave 2 (Ref. = no) – 3.92 (2.54, 6.04) 1.38 (1.08, 1.76) 0.73 (0.57, 0.95)
Anxiety at wave 2 (Ref. = no) 3.03 (1.88, 4.89) – 1.76 (1.24, 2.50) 0.75 (0.52, 1.08)
Loneliness at wave 2 (Scale from 0 to 10) 1.27 (1.21, 1.35) 1.32 (1.24, 1.41) – 0.92 (0.89, 0.95)
SNI at wave 2
Most isolated Ref. Ref. Ref. –
Moderately isolated 0.45 (0.29, 0.69) 0.51 (0.30, 0.87) 1.00 (0.78, 1.26) –
Moderately integrated 0.34 (0.22, 0.51) 0.49 (0.30, 0.81) 0.91 (0.72, 1.15) –
Most integrated 0.31 (0.19, 0.50) 0.24 (0.13, 0.44) 0.77 (0.60, 0.98) –

Model 1 and Model 2 are logistic regression models whereas Model 3 and Model 4 are ordered logistic regression models. Odds ratio with 95% confidence interval are
displayed. SNI= social network index, Ref.= category of reference, DV=dependent variable, IV= independent variable. In bold, significant associations
(p<0.05).

⁎ Models were only adjusted for the value of the dependent variable at wave 2 (depression in Model 1, anxiety in Model 2, Loneliness in Model 3 and SNI in Model
4.

Table 4
Adjusted logistic regression models of the factors related to changes in depression, anxiety, loneliness and social network index (SNI).*

Model 1 Depression at wave 3
(DV)

Model 2 Anxiety at wave 3
(DV)

Model 3 Loneliness at wave 3
(DV)

Model 4 SNI at wave 3
(DV)

Affective disorders
Depression at wave 2 (Ref. = no) – 2.32 (1.48, 3.65) 1.18 (0.91, 1.52) 0.85 (0.65, 1.12)
Anxiety at wave 2 (Ref. = no) 2.03 (1.24, 3.33) – 1.60 (1.10, 2.34) 0.93 (0.63, 1.37)
Loneliness at wave 2 (Scale from 0 to 10) 1.22 (1.15, 1.30) 1.24 (1.16, 1.33) – 0.93 (0.90, 0.96)
SNI at wave 2
Most isolated Ref. Ref. Ref. –
Moderately isolated 0.58 (0.37, 0.92) 0.69 (0.40, 1.20) 1.06 (0.83, 1.35) –
Moderately integrated 0.51 (0.33, 0.81) 0.82 (0.48, 1.40) 0.99 (0.78, 1.25) –
Most integrated 0.57 (0.34, 0.96) 0.48 (0.25, 0.95) 0.85 (0.66, 1.10) –

Model 1 and Model 2 are logistic regression models whereas Model 3 and Model 4 are ordered logistic regression models. Odds ratio with 95% confidence interval are
displayed. Ref.= category of reference, DV=dependent variable. In bold, significant associations (p<0.05).

⁎ Models are adjusted for all covariates shown in Table 1.
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older (Börsch-Supan et al., 2005; Steptoe et al., 2012; Whelan and
Savva, 2013). Fifth, measures from The Composite International Diag-
nostic Interview (CIDI) were found to have a high false-positive rate in
validation studies using clinical samples (Kurdyak and Gnam, 2005).
However, other researchers suggested that the CIDI was designed for
community-based samples and concluded that it is potentially useful for
monitoring general mental health although it is not a substitute for
specific mental health measures (Mawani and Gilmour, 2010). Finally,
the follow-up period was short and results could vary with a longer
follow-up. Future studies in different settings and countries are needed
to replicate our findings on the longitudinal associations in affective
disorders, loneliness and social networks.

5. Conclusions

The results of this study have highlighted the difficulties of socially
isolated older adults in reconstructing or improving the characteristics
of their social networks. Only 9.7% of moderately or most isolated older
people managed to improve their relational situation two years later
and, among the most isolated, none improved to better than moderately
isolated; a situation that may be progressively aggravated by feelings of
loneliness. Both objective social isolation and loneliness factors have
been found to be robust risk factors for depression and anxiety in-
dependently, which acts as a warning not to underestimate the sub-
jective aspects of social isolation. However, it seems that reducing the
prevalence of social isolation, which affects more than 30% of older
adults in Ireland, is a challenge at least as important as alleviating
loneliness, due to the difficulty of improvement without social inter-
ventions and their effect on mental health of older adults.
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Major depression in the previous 12 months was assessed 
with the Composite International Diagnostic Interview 
(CIDI). Logistic regression models were used to analyze 
the survey data.
Results Feelings of loneliness were more prevalent in 
women, those who were younger (50–65), single, sepa-
rated, divorced or widowed, living in a rural setting, with 
a lower frequency of social interactions and smaller social 
network, and with major depression. Among people feel-
ing lonely, those with depression were more frequently 
married and had a small social network. Among those not 
feeling lonely, depression was associated with being previ-
ously married. In depressed people, feelings of loneliness 
were associated with having a small social network; while 
among those without depression, feelings of loneliness 
were associated with being married.
Conclusion The type and size of social networks have a 
role in the relationship between loneliness and depression. 
Increasing social interaction may be more beneficial than 
strategies based on improving maladaptive social cognition 
in loneliness to reduce the prevalence of depression among 
Spanish older adults.

Introduction

Loneliness has been defined as a discrepancy between 
desired and real social relations [1] and is associated 
with decreases in health status and quality of life [2]. The 
prevalence of chronic or frequent loneliness in Spain has 
been estimated at 4.4% for individuals aged <30 years, 
6.5% for individuals between 30 and 59 years, and 11.5% 
for those aged ≥60 years [3]. Gender, age, marital status, 
employment status, education level, household income and 
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Purpose Loneliness and depression are associated, in 
particular in older adults. Less is known about the role of 
social networks in this relationship. The present study ana-
lyzes the influence of social networks in the relationship 
between loneliness and depression in the older adult popu-
lation in Spain.
Methods A population-representative sample of 3535 
adults aged 50 years and over from Spain was analyzed. 
Loneliness was assessed by means of the three-item UCLA 
Loneliness Scale. Social network characteristics were 
measured using the Berkman–Syme Social Network Index. 
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urbanicity are sociodemographic factors associated with 
loneliness [4].

The association between loneliness and depression is 
well documented. Cacioppo et al. evidenced a strong asso-
ciation between loneliness and depression among older 
adults. They also observed that loneliness and depressive 
symptomatology can act in a synergistic way to diminish 
well-being in middle-aged and older adults [5]. Depres-
sion, as well as loneliness, has also been associated with 
the components of social networks (i.e., frequency of 
interactions and quality and size of social network). In a 
systematic review of the association between social rela-
tionships and depression, Santini et al. highlighted the pro-
tective effects of perceived emotional support, perceived 
instrumental support, and large, diverse social networks [6] 
whereas in another review, Cohen-Mansfield et  al. identi-
fied quantitative and qualitative social network factors as 
also being related to loneliness [4].

However, whether loneliness causes depression or 
depression increases the feelings of loneliness, or both, has 
not been fully established. Strong evidence was provided 
by a 5-year longitudinal study on older adults conducted 
in Chicago which showed that loneliness predicted subse-
quent increases in depressive symptomatology, but not vice 
versa [7]. Conversely, a national longitudinal study among 
older adults in Sweden showed that increases in depressive 
symptomatology predicted loneliness [8].

Discordant findings have been reported in the relation-
ship between loneliness, social networks and depression. 
In a study using data from The Irish Longitudinal Study 
on Ageing (TILDA), loneliness was found to be a signifi-
cant mediator in the association between social network-
related factors and depression [9]. On the other hand, in a 
longitudinal study conducted in Chicago, the researchers 
reported that the temporal association between loneliness 
and depression was not attributable to the size or quality 
of social networks [7]. In the context of the Longitudinal 
Aging Study Amsterdam, Houtjes et  al. found that both 
loneliness and social network had an independent effect 
on the course of depression: the size of social network and 
degree of loneliness were both important predictors of the 
remission of depression among older adults [10].

These contradictory results could be a consequence of 
the different conceptualizations of loneliness used in the 
previous studies. The UCLA loneliness scale, the most 
frequently employed method to assess loneliness, was 
conceived as measuring a unidimensional construct [11]. 
However, several factor analyses are consistent with con-
ceptualizations of loneliness as a multidimensional con-
struct [12]. Weiss [13] proposed two types of loneliness: 
emotional loneliness, which results from the perception 
of lacking of an intimate attachment to another person; 

social loneliness, which results from the perception of 
lacking of a network of social relationships in which the 
person is part of a group. Marital status and social net-
work components have been found to be strong predic-
tors of emotional and social loneliness, respectively [14]. 
According to Weiss, social loneliness is the type of lone-
liness which predicts depression.

The aim of the present study is to better understand 
the relationship between loneliness, social networks and 
depression and, specifically, whether Weiss’s conceptu-
alization of two types of loneliness may explain the role 
of loneliness and social networks in depression and the 
role of depression and social networks in loneliness. The 
tested hypotheses were: (1) the role of the different social 
network components in loneliness differs in individuals 
with or without depression; (2) the role of the different 
social network components in depression differs in indi-
viduals with or without loneliness.

Methods

Study design

This study was part of the Collaborative Research on 
Ageing in Europe (COURAGE in Europe) project [15], 
a European funded, cross-sectional survey of a non-insti-
tutionalized adult population (aged ≥18 years) conducted 
between April 2011 and May 2012. A total of 4753 par-
ticipants were interviewed in Spain: 962 (18–49 years), 
3312 (50–79 years) and 479 (80+ years). To achieve 
appropriate representation of the Spanish population, a 
stratified multistage clustered area probability method 
was used. Subgroups 50+ and 80+ years were oversam-
pled, given that these individuals were the main target of 
the study. The survey response rate was 69.9%.

Face-to-face structured interviews were carried out at 
respondents’ homes using Computer-Assisted Personal 
Interviewing (CAPI). The survey questionnaire was 
initially developed in English and then translated into 
Spanish following World Health Organization transla-
tion guidelines for assessment instruments [16]. Quality 
assurance procedures were implemented during field-
work. When individuals had severe cognitive impairment, 
judged at the interviewer’s discretion, a shorter version of 
the questionnaire was administered to a proxy.

For the current analyses, we excluded proxy respond-
ents (n = 170) and 86 individuals with missing infor-
mation on loneliness or social networks. Individuals 
aged <50 years (n = 962) were also excluded. Thus, the 
final analytical sample comprised 3535 participants.
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Ethics statement

Ethical approval for the COURAGE study Spain was pro-
vided by Parc Sanitari Sant Joan de Déu, Barcelona, Spain, 
and Hospital la Princesa, Madrid, Spain. Written informed 
consent was obtained from the participants.

Measurements

Loneliness

Loneliness was assessed by means of the three-item UCLA 
Loneliness Scale [17], which consists of the following 
items: “How often do you feel that you lack companion-
ship?”; “How often do you feel left out?”; “How often do 
you feel isolated from others?”. Each item was answered 
on a 3-point scale (1 = hardly ever; 2 = some of the time; 
3 = often). The UCLA Loneliness Scale has shown satisfac-
tory reliability and both concurrent and discriminant valid-
ity [17]. In the present study, the 3-item UCLA Loneliness 
Scale showed acceptable internal reliability (Cronbach’s 
alpha = 0.89; average inter-item correlation = 0.72). The 
scores for each item were added up to produce a loneliness 
scale from 3 to 9, with higher scores indicating a greater 
degree of loneliness. The cutoff point for loneliness was 
≥6, in line with previous studies [18].

Social network components

A detailed description of the individual’s social network 
was obtained which included the following components: 
(1) size of the network; (2) frequency of contact with mem-
bers of the network; (3) quality of the network. These social 
network components are based on the structural dimension 
of the Berkman–Syme Social Network Index [19], which 
measures the size of the social network, closeness with 
members of the network, and frequency of contact. Size 
of the network was assessed by asking about the number 
of people in the network [i.e., “Please state the number of 
people (in total) who are so close to you at the present time 
that you: can talk to them about personal affairs, can get 
help from them in everyday matters, and/or enjoy spending 
your leisure time with them (please consider family mem-
bers, friends, colleagues, etc.)”]. Frequency of contact with 
members of the network (also known as intensity of the 
network) and quality of the network were assessed with an 
index ranging from 0 to 8 by asking whether the participant 
had contact with the members of the network at least once 
per month in the previous 12 months and whether they had 
a close relationship with the participant. One point was 
assigned for each of the eight types of relationship: spouse 
or partner, parents, children, grandchildren, other relatives, 
co-workers, friends, and neighbors. This scoring method 

is based on the Social Network Index proposed by Cohen 
[20], which assesses several types of relationships and has 
recently been validated for different European countries 
[21]. Total scores were dichotomized using the median 
value of frequency of contact and quality and size of the 
social network.

Depression

An adapted version of the Composite International Diag-
nostic Interview (CIDI 3.0) was used to assess the presence 
of depression in the previous 12 months [22]. An algorithm 
based on the fourth edition of the Diagnostic and Statistical 
Manual of Mental Disorders was used [23].

Sociodemographic variables

Participants were also asked to provide socio-demographic 
information: age (in years), gender, level of education (less 
than primary, primary, secondary and tertiary), marital sta-
tus (single, currently married or cohabiting, separated or 
divorced, and widowed), residential setting (rural, urban) 
and household income. Respondents were asked about 
household income through written statements and mark-
ing their best estimates of total household income on scales 
provided, including income from wages or stipends from 
a job as well as income from unemployment benefit, pen-
sions, investments, aid to families or other government or 
non-government benefits during the previous 12 months. 
This variable was divided into three levels; the first was 
formed from the values of the first quartile, the second 
from the values of the second and third quartiles and the 
third from the values of the fourth quartile, according to the 
household income of the sample.

Statistical analysis

The statistical analyses took into account the stratified study 
design. Post-stratification corrections were made to the 
weights to adjust for the population distribution obtained 
from the national census and for non-response [24].

Descriptive analyses were conducted to characterize the 
study sample. These analyses included unweighted frequen-
cies, weighted proportions, and weighted mean age and 
standard deviation. The factors associated with loneliness 
and depression separately were analyzed through bivariable 
logistic regression models. Odds ratio (95% CI) and p val-
ues were reported.

Several logistic regression models were fitted to test the 
relationship of each social network component and mari-
tal status with depression and loneliness (data not shown 
but available upon request). Those variables that predicted 
the outcome (p < 0.20) [25], as well as all significant 
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interactions with depression or loneliness (p < 0.05), were 
introduced into multivariable logistic regression models. 
Odds ratio (95% CI) and p values were reported in each 
model. Probabilities (95% CI) for loneliness and depression 
adjusted for remaining significant covariates were also cal-
culated, stratifying by marital status, size of the social net-
work and the presence of depression or loneliness, accord-
ing to significant interactions in each model. Stata version 
SE 12 was used to analyze the survey data.

Results

The socio-demographic characteristics of the study sample 
are illustrated in Table 1. A total of 3535 participants aged 
≥50 years was included in the analysis. Mean age was 66.5 
years (SD = 10.6) and 54.1% of the sample was female. 
Thirteen percent of the participants reported feelings of 
loneliness and the prevalence of depression was 12.1% in 
the overall sample.

Several factors associated with higher odds for loneli-
ness were identified in the bivariable logistic regression 
analyses. Being female, older, previously or never married, 
with a lower level of education, having medium family 
income, no working and being depressed were associated 
with a higher probability of presenting feelings of loneli-
ness. Moreover, scores below the median in the three social 
network components (i.e., size, frequency and quality of 
the network) were related to lower odds for loneliness. 
All these factors were also associated with higher odds for 
depression apart from age and size of social network.

The multivariable analysis (Table  2) reported fac-
tors related to loneliness and depression separately. Being 
unmarried (never married, separated, divorced or wid-
owed), depressed and scores above the median in size of 
social network were associated with lower odds for lone-
liness, as in the bivariable analysis. Furthermore, we also 
found a significant association between living in rural set-
ting and higher odds for loneliness. Conversely, frequency 
of contact, quality of the network, educational level, 
employment status and household income were no longer 
associated with loneliness. The interactions between mari-
tal status and depression, and between size of social net-
work and depression were statistically significant.

All bivariable associations remained significantly asso-
ciated with depression in the multivariable analysis apart 
from frequency of contact and quality of network. Age was 
also associated with depression, with the youngest cohort 
having higher odds for depression. Size of social network 
and loneliness, and marital status and loneliness were sig-
nificant interactions in this model.

Figure  1 shows estimated probabilities of loneliness in 
depressed vs. non-depressed people according to size of 

social network for distinct marital status categories. Loneli-
ness was related to the size of social network and marital 
status. However, the relationship varied with depression 
status: among people without depression, being married 
was the most relevant factor in feeling lonely; while among 
people with depression the most powerful correlate was 
having a small social network. Figure 2 shows probabilities 
for depression in lonely vs. non-lonely people stratified by 
the same factors. Among people without loneliness, higher 
probabilities of depression were related to having previ-
ously been married but not having a small social network, 
whereas being married and having a small social network 
was associated with the highest probability of suffering 
from depression among people with loneliness.

Discussion

To the best of our knowledge, this is the first study to exam-
ine, in a representative sample of the Spanish older adult 
population, the role of the social network and depression 
in the experience of loneliness; as well as the role of the 
social network and loneliness in the experience of depres-
sion. Significant differences in the relevance of the size of 
social network and marital status were found when compar-
ing participants with and without depression, or with and 
without loneliness. Having a small social network impacted 
depression only in those people who were lonely. Further, 
having a small social network was associated with loneli-
ness in particular in those who are depressed. In contrast, in 
non-depressed people, loneliness was more related to mari-
tal status than size of social networks. These results are 
generally consistent with previous studies that support an 
interaction between social networks, loneliness and depres-
sion. For example, social isolation [26] or depression [27] 
only predicted mortality in individuals who feel lonely. In 
summary, these results confirm our initial hypothesis that 
emotional and social loneliness have a distinct impact on 
depression.

Surprisingly, in those who do not feel lonely, a large 
social network was associated with a higher frequency of 
depression. Additionally, married individuals who feel 
lonely have a higher than 55% estimated probability of 
being depressed. Negative interactions, which have not 
generally been taken into account when studying social 
networks and mental health, may help explain these rela-
tionships [6]. In general, the findings of the present study 
are also consistent with the model suggested by Cacioppo 
et  al. According to these authors, loneliness occurs in 
clusters, extends up to three degrees of separation in 
the social network, is disproportionately represented at 
the periphery of social networks, and spreads through a 
contagious process [28]. Rosenquist et al. also suggested 
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Table 1  Characteristics of the study sample and related factors to loneliness and depression

Unweighted frequencies (n), and weighted proportions are displayed for overall whereas odds ratio (95% CI) and p value are displayed for factors 
related to depression and loneliness

SD standard deviation, CI confidence interval, Ref category of reference
a No education includes those people who had never been to school or did not finish primary school

Characteristics Overall (n = 3535) (n, %) Loneliness Depression

Odds ratio (95% CI) p value Odds ratio (95% CI) p value

Gender

 Male 1595 (45.9%) Ref Ref

 Female 1940 (54.1%) 2.03 (1.57, 2.64) <0.001 2.80 (2.04, 3.84) <0.001

Age groups (mean = 66.5, SD = 10.6)

 50–65 years 1817 (49.8%) Ref Ref

 66–80 years 1362 (39.8%) 1.33 (1.00, 1.77) 0.049 0.94 (0.67, 1.31) 0.701

 80+ years 342 (10.4%) 1.60 (1.00, 2.589) 0.052 1.02 (0.66, 1.57) 0.925

Marital status

 Married or cohabiting 2191 (61.8%) Ref Ref

 Never married 307 (8.6%) 4.03 (2.46, 6.61) <0.001 1.05 (0.68, 1.63) 0.810

 Previously married 1037 (29.6%) 6.07 (4.45, 8.29) <0.001 2.32 (1.74, 3.10) <0.001

Residential setting

 Urban 3049 (83.4%) Ref Ref

 Rural 486 (16.6%) 1.40 (0.96, 2.05) 0.082 1.04 (0.73, 1.49) 0.817

Level of education

 No  educationa 1145 (31.6%) Ref Ref

 Primary education 1067 (31.9%) 0.77 (0.55, 1.08) 0.125 0.49 (0.37, 0.66) <0.001

 Secondary education 934 (25.7%) 0.58 (0.42, 0.819) 0.001 0.49 (0.34, 0.71) <0.001

 College/University 388 (10.9%) 0.41 (0.26, 0.639) <0.001 0.31 (0.10, 1.00) 0.050

Employment status

 Working 834 (23.8%) Ref Ref

 Retired/disabled 1568 (46.7%) 1.95 (1.30, 2.93) 0.001 2.69 (1.60, 4.53) <0.001

 Homemaker/unpaid work 790 (22.2%) 2.45 (1.67, 3.58) <0.001 4.19 (2.50, 7.03) <0.001

 Unemployed 251 (7.3%) 1.71 (0.97, 3.03) 0.063 4.81 (3.01, 7.69) <0.001

Household income

 High 769 (23.3%) Ref Ref

 Medium 1583 (49.1%) 2.11 (1.60, 2.77) <0.001 2.62 (1.92, 3.57) <0.001

 Low 828 (27.6%) 1.40 (0.99, 1.989) 0.060 1.85 (1.11, 3.06) 0.018

Size of the network

 Below the median 1729 (49.6%) Ref Ref

 Above the median 1723 (50.4%) 0.42 (0.31, 0.56) <0.001 0.80 (0.56, 1.13) 0.199

Frequency of contact

 Below the median 2029 (57.3%) Ref Ref

 Above the median 1506 (42.7%) 0.22 (0.17, 0.30) <0.001 0.51 (0.40, 0.65) <0.001

Quality of the network

 Below the median 1792 (50.6%) Ref Ref

 Above the median 1743 (49.4%) 0.21 (0.16, 0.27) <0.001 0.46 (0.35, 0.61) <0.001

Loneliness

 No 3062 (86.9%) – Ref

 Yes 473 (13.1%) – – 6.66 (5.00, 8.89) <0.001

Depression

 No 3062 (87.9%) Ref – –

 Yes 434 (12.1%) 6.66 (4.99, 8.89) <0.001 – –
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Table 2  Multivariable logistic 
regression models of the factors 
associated with loneliness and 
depression

Characteristics Lonelinessa OR (95% CI) Depressiona OR (95% CI)

Intercept 0.59 (0.03, 0.12)*** 0.03 (0.01. 0.08)***

Gender

 Male Ref Ref

 Female 0.95 (0.64, 1.40) 1.84 (1.26, 2.68)***

Age groups

 50–65 years Ref Ref

 66–80 years 0.80 (0.55, 1.15) 0.44 (0.31, 0.64)***

 80+ years 0.64 (0.36, 1.14) 0.38 (0.22, 0.66)**

Marital status

 Married or cohabiting Ref Ref

 Never married 3.81 (1.93, 7.50)*** 0.64 (0.31, 1.31)

 Previously married 6.10 (3.55, 10.48)*** 1.41 (0.91, 2.19)

Residential setting

 Urban Ref –

 Rural 1.58 (1.01, 2.48)* –

Level of education

 No  educationa Ref Ref

 Primary education 1.01 (0.64, 1.60) 0.44 (0.31, 0.61)***

 Secondary education 0.92 (0.59, 1.42) 0.56 (0.35, 0.91)*

 College/University 0.80 (0.42, 1.51) 0.56 (0.19, 1.60)

Employment status

 Working Ref Ref

 Retired/disabled 1.29 (0.80, 2.09) 3.08 (1.72, 5.49)***

 Unpaid work 1.23 (0.75, 2.04) 3.28 (1.82, 5.91)***

 Unemployed 1.18 (0.58, 2.40) 3.95 (2.08, 7.52)***

Household income

 High Ref Ref

 Medium 1.22 (0.82, 1.82) 1.70 (1.08, 2.68)*

 Low 0.89 (0.57, 1.39) 1.42 (0.78, 2.58)

Size of network

 Below the median Ref Ref

 Above the median 0.59 (0.40, 0.87)** 1.57 (1.02, 2.41)*

Frequency of contact

 Below the median Ref Ref

 Above the median 0.78 (0.45, 1.36) 0.77 (0.47, 1.24)

Quality of network

 Below the median Ref Ref

 Above the median 0.73 (0.44, 1.22) 0.81 (0.48, 1.37)

Depression

 No Ref –

 Yes 16.47 (9.92, 27.37)*** –

Loneliness

 No – Ref

 Yes – 15.96 (9.16, 27.79)***

Interactionsb

Marital status (×depression) (×loneliness)

 Married or cohabiting Ref Ref

 Never married 0.59 (0.18, 1.99) 0.58 (0.19, 1.72)

 Previously married 0.29 (0.16, 0.52)*** 0.32 (0.18, 0.57)***

Size of the network (×depression) (×loneliness)

 Below the median Ref Ref
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Table 2  (continued) Characteristics Lonelinessa OR (95% CI) Depressiona OR (95% CI)

 Above the median 0.33 (0.16, 0.68)** 0.31 (0.15, 0.62)**

CI confidence interval, Ref reference category, OR odds ratio

*p < 0.05, **p < 0.01, ***p < 0.001
a Only those covariates which were significant in the bivariable model (p < 0.20) were included in the multi-
variable model apart from age groups and gender
b Only the interactions which were significant in the bivariable model (p < 0.05) were included in the multi-
variable model. These interactions were marital status and size of social network with depression for lone-
liness as the outcome and with loneliness for depression as the outcome

Fig. 1  Estimated probability 
(95% CI) of loneliness by 
depression status, size of social 
network and marital status 
adjusted for remaining covari-
ates

Fig. 2  Estimated probability 
(95% CI) of depression by lone-
liness status, size of social net-
work and marital status adjusted 
for remaining covariates
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that depression followed a similar process of spreading 
through the social network, with higher levels of depres-
sion in individuals with a smaller number of contacts 
[29].

In line with these models, we suggest that two types of 
loneliness exist depending on the position held by the indi-
vidual in the social network. The first type, which would be 
experienced by individuals on the periphery of the social 
network (i.e., individuals with fewer contacts), would be 
more closely related to depression, which in turn has been 
associated with lack of social support. In individuals with 
central positions in the social network, i.e., those with a 
higher number of links, loneliness is not explained by the 
social network or associated with depression. In these indi-
viduals, marital status has greater influence on loneliness. 
The possible existence of loneliness subtypes is consistent 
with the need to distinguish between emotional and social 
loneliness to improve the effectiveness of interventions to 
reduce loneliness, as suggested by other researchers [30].

Qualitative studies explaining the perception of loneli-
ness in individuals with and without depression support 
our hypothesis about distinct loneliness subtypes. Cohen-
Mansfield et  al. recommended addressing the understand-
ing of loneliness from specific contexts [4], Van Beljouw 
et al. stressed the need to pay attention to feelings of loneli-
ness in elderly people with depressive symptoms due to its 
high prevalence and consequences for mental health [31], 
Lindgren et al. detected high levels of stigma among people 
suffering from mental disorders and loneliness [32] while 
Taube et  al. defined the experience of loneliness among 
frail, elderly people as a struggle to overcome physical lim-
itations and psychological and social barriers [33].

The prevalence of high odds for loneliness (≥6 UCLA 
total score) was 12.1%, which is similar to that reported 
in a previous study [3]. However, different measurement 
methods complicate comparisons between studies, a fact 
evidenced in a study of 3008 American participants aged 
50 years or more, where loneliness was measured in two 
ways: by a cut point of ≥6 in the three-item UCLA loneli-
ness scale, and by asking whether individuals had feelings 
of loneliness much of the time over the previous week, a 
similar question to that used by Yang and Victor in their 
study [3]. Shiovitz-Ezra and Ayalon reported that only 45% 
of people who were classified as lonely by the direct ques-
tion were classified in the same way by the UCLA loneli-
ness scale, demonstrating that distinct measures of loneli-
ness capture different characteristics of people who suffer 
from it [34].

The prevalence of depression in our study was 12.1%, 
which is much higher than the prevalence shown by a pre-
vious study on a representative sample of the population 
in Spain (4.0%) [35]. However, the prevalence reported in 
the present study is similar to that shown by some studies 

with representative samples from other countries, such as a 
prevalence of 10.3% in the United States [36].

Apart from the social network components and loneli-
ness or depression status, being female, 50–65 years old, 
previously married (separated or divorced), not working, 
with a lower level of education and a medium household 
income were associated with higher odds for depression 
in the overall sample, which is quite consistent with previ-
ous research [35], whereas living in a rural area and being 
unmarried were associated with higher odds for loneliness. 
Therefore, most socio-demographic factors associated with 
loneliness and depression in the bivariable model do not 
remain as significant correlates of loneliness after the asso-
ciation is adjusted for depression. These results highlight 
the need to take into account the role of depression and 
social networks in studies on the correlates of loneliness or 
protective measures against it.

Strengths and limitations of the study

The strengths of our study include the use of a large 
amount of community-representative data, with a sample of 
older adults from a variety of socio-economic backgrounds, 
and the ability to control for confounding factors. However, 
we need to consider several limitations associated with our 
findings. First, the cross-sectional design limited the pos-
sibility of examining causal relationships. Second, incon-
sistencies between the distinct techniques for measuring 
loneliness impede comparability between studies. Finally, 
it is possible that some of the findings are influenced by 
the cognitive distortions individuals with experience of 
depression [37] or other factors. For instance, some of the 
variables were collected retrospectively through self-report, 
which may result in recall or reporting bias. Nevertheless, 
it should be mentioned that most epidemiological studies 
have used self-reported data, and recall biases are usually 
relatively minor [38].

Conclusions

Although many studies based on addressing maladaptive 
social cognition showed greater effectiveness in reducing 
loneliness than others based on increasing social inter-
actions and communication skills [39], the results of this 
study show the need to examine the role of the social net-
work in the feelings of loneliness among older adults with 
depression, taking into account their social and demo-
graphic characteristics and health status. In future research 
in this field, in addition to the role of the social network, 
the quality of various kinds of social interaction needs to be 
taken into account. In the case of older Spanish adults with 
depression, the reconstruction of degraded social networks 
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over time seems essential and, therefore, interventions 
based on this could be more beneficial than others based 
on cognitive behavioral therapy in reducing loneliness and 
depression.

This study contributes to raising awareness of the need 
for longitudinal studies that allow the consideration of 
temporary associations and causality, along with qualita-
tive studies which explore whether discourse about loneli-
ness changes according to the health and social conditions. 
Despite valuable initiatives [40], we are far from imple-
menting social policies to reduce the risk of loneliness 
in older adults and have an impact on the prevalence of 
depression, which is currently the most widespread mental 
disorder and one which represents a huge challenge for the 
international community.
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Abstract

Purpose The aim of the present study is to analyze the role

of age in the association between socio-economic status

(SES) and loneliness as well as the role of neighborhood

social capital (NSC) in the association between individual

social capital and loneliness.

Methods Data include a representative population-based

sample from Sant Boi de Llobregat (a suburb of Barcelona)

of 1124 adults aged 50 and over. Logistic regression

models were used to analyze the survey data. Interactions

between SES and age, and NSC and individual social

capital were explored.

Results Among the poorest older adults, older individuals

showed a lower likelihood of loneliness (OR 0.09, 95% CI

0.02, 0.30, p\ 0.05) compared with the youngest cohort

after adjusting for covariates, while among the richest

individuals there were no significant differences among age

cohorts. Individuals living in an area with high NSC and

high individual social capital showed a lower likelihood of

loneliness (OR 0.36, 95% CI 0.17, 0.73, p\ 0.05) com-

pared with those with low individual social capital after

adjusting for covariates. The effect of individual social

capital was not significant among individuals living in an

area with low NSC.

Conclusion Interventions focusing on low SES middle-

aged (50–59 years old) individuals and those aiming to

increase NSC could be effective strategies to reduce the

prevalence of loneliness in older people.

Keywords Loneliness � Neighborhood social capital �
Socio-economic status

Introduction

Loneliness has been defined as a discrepancy between the

actual and desired characteristics of an individual social

network which causes an unpleasant feeling [1]. In a study

in 25 European countries [2], the prevalence of loneliness

was estimated to range from 3.2% in Denmark to 34% in

Ukraine. Loneliness is thought to increase with age. Some

relationships are lost as people get older (e.g., retirement,

partner’s death) [3–5]. In a cross-national European study,

it was found that 7.4% of people aged 60 years or older in

the UK, 11.4% in France and 11.5% in Spain reported

feeling lonely in the previous week [2].

Perceived social isolation has traditionally been used as

a proxy for loneliness [6]. However, the loneliness con-

struct includes other factors, such as lack of a partner or

affiliative environments [7]. Loneliness has also been

considered as a consequence of a maladaptive social cog-

nition. A meta-analysis of interventions to reduce loneli-

ness [8] found that cognitive therapy aimed at redirecting

distorted perceptions of social life was effective in
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alleviating loneliness, compared with interventions to

increase social support and opportunities for social inter-

action. Conversely, the Framingham Heart Study showed

that loneliness is spread through social networks, with the

strongest effect seen at the periphery, highlighting the

relevance of the real social network and showing that

individuals with fewer social ties are at special risk of

loneliness [9].

Being divorced or widowed [10], having a small social

network or poor social relationships [11], a greater number

of chronic medical conditions and lower quality of life [12]

have been associated with loneliness. Cacioppo et al. also

showed that loneliness and depressive symptomatology act

in a synergistic way to diminish well-being in middle and

older-aged adults [13].

The association between socio-economic status

(SES) and loneliness is still unclear and a mixture of

results have been obtained [14, 15]. However, the

hypothesis that loneliness spreads through social net-

works [9] suggests that loneliness has a close relation-

ship with social exclusion and, therefore, the most

vulnerable people in society, such as the poorest and

oldest individuals, could be those most affected by

loneliness [16]. According to this hypothesis, the oldest

adults would be at higher risk of loneliness. This is in

line with previous studies [17], although this associa-

tion could be modified by SES.

Furthermore, neighborhood social capital (NSC) could

have an impact on loneliness. According to Coleman,

social capital is a public good, benefiting all those who are

part of a structure and is a potential asset for the under-

privileged [18]. As reported by Nyqvist et al., there is an

association between living in an area with high levels of

NSC and lower levels of loneliness [19]. Previous studies

distinguished between contextual social capital defined as

part of a structure (i.e., NSC) and individual social capital

defined as an individual characteristic measured through

social capital indicators (i.e., reciprocity and trust in

neighbors and civic participation). Lower levels of indi-

vidual social capital have been associated with further

deterioration in health, especially in areas with high levels

of NSC [20] and it is not clear whether NSC, combined

with high ISC, has the same effect on loneliness as it has on

health.

The aim of the present study is to analyze the role of

socio-economic status (SES) in the association between

age and loneliness as well as the role of NSC in the

association between individual social capital and lone-

liness in a community-based sample of people aged 50

and over from Sant Boi de Llobregat, a suburban

municipality of Barcelona with about eighty thousand

inhabitants.

Methods

Study design

The Sant Boi Aging Study is a cross-sectional household

survey conducted in a representative sample of the non-

institutionalized population aged 50 years and over in Sant

Boi de Llobregat, a suburban population of Barcelona with

83,107 inhabitants. Simple random sampling was carried

out in the population 50? years from municipality census

data, with an oversampling of those C80 years, which was

10% in the real population and 20% in the sample. The

final sample included 1124 individuals. The main reasons

for survey non-response were decline to participate (57%)

and inability to locate the household or individual

respondent (26%). Overall response rate was 52.8%.

Interviewer-administered questionnaires were conducted

through Computer-Assisted Personal Interviewing (CAPI)

at respondents’ homes between October, 2014 and October,

2015 using COURAGE-derived methodology [21]. The

survey protocol was translated from English into Spanish

according to WHO translation guidelines for assessment

instruments [22]. Lay interviewers were trained on the

survey before administration. Quality assurance strategies

were implemented during fieldwork [23].

At the beginning of the interview, the Mini Mental State

Examination (MMSE) questionnaire [24] was used to

assess the global cognitive functioning of the selected

individual. This test is primarily used to detect and assess

the progression of cognitive impairment associated with

neurodegenerative diseases such as Alzheimer’s disease.

CAPI included a computerized algorithm based on a cut-

off point (C15 on a scale from 0 to 30) which was auto-

matically calculated during the interview. This allowed the

interviewer to determine whether the selected participant

had cognitive problems which could compromise the

validity of interview responses. To increase the sensitivity

of the study, we chose an intermediate cut-off point within

the range previously recommended by other researchers

[25] to detect possible mild or moderate cases of dementia.

In the event that the cut-off point was reached, a proxy

interview was conducted with the participant’s relative.

Proxy interviews were much shorter and included questions

on socio-demographics and the general state of health of

the selected individual but did not include self-reported

information on issues such as loneliness or social networks.

Therefore, these interviews (n = 49) were excluded from

the present analysis. Data obtained from those who did not

answer the questions about SES (n = 104) were also not

included in the analyses. Thus, the final analytical sample

consisted of 971 participants. Differences between inclu-

ded and excluded participants (i.e., proxy interviews or
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with missing values in the outcomes) were tested by Chi-

squared tests. We found that respondents who underwent a

proxy interview were more likely to be female and older

than non-proxy respondents. Comparison between partici-

pants included in the analysis and those excluded due to

missing values showed that there were no significant dif-

ferences in terms of age, gender, educational level, chronic

medical conditions, depression and loneliness status.

Ethics statement

Ethical approval was provided by Parc Sanitari Sant Joan

de Déu, Barcelona, Spain. Written informed consent was

obtained from the participants.

Measurements

Socio-demographic variables

Participants were asked for socio-demographic informa-

tion: age (in years) which was categorized into three age

groups (50–59 years, 60–69 years and more than 70 years),

gender and marital status (married or cohabiting, never

married and previously married, with the final category

including separated or divorced and widowed).

Biomedical variables

Chronic medical conditions were based on self-report diag-

noses of chronic obstructive lung disease, asthma, cancer,

hypertension, arthritis, stroke, angina pectoris and diabetes

in the previous 12 months. Additionally, symptom algo-

rithms were used to detect non-diagnosed cases of arthritis,

stroke, angina, chronic lung disease, and asthma [26]. The

presence of hypertension was based on self-report diagnosis

or presence of systolic blood pressure C140 mmHg or

diastolic blood pressure C0 mmHg measured at the time of

the interview [27, 28]. Participants were considered to have a

chronic medical condition if there was presence of either a

diagnosed or non-diagnosed condition. Chronic medical

conditions were categorized according to number of chronic

conditions: none, one, two, or more than two.

An adapted version of the Composite International

Diagnostic Interview (CIDI 3.0) was used to assess the

presence of depression in the previous 12 months [29]. An

algorithm based on the fourth edition of the Diagnostic and

Statistical Manual of Mental Disorders was used [30].

Loneliness

Loneliness was assessed by means of the three-item UCLA

Loneliness Scale [31], which consists of the following

items: ‘‘How often do you feel that you lack

companionship?’’; ‘‘How often do you feel left out?’’; and

‘‘How often do you feel isolated from others?’’. Each item

was answered on a three-point scale (1 = hardly ever;

2 = some of the time; 3 = often). The scores for each item

were added up to produce a loneliness scale from 3 to 9,

with higher scores indicating a higher degree of loneliness.

Previous research indicates that this scale has a satisfactory

degree of reliability and has both concurrent and discrim-

inant validity [31]. A cutoff of C6 was established in

accordance with other studies [32].

Social isolation

Following a previous study [32], a social isolation index

was created, ranging from 0 to 4. Respondents were given a

point if they had less than monthly contact with children,

other immediate family and friends (each scored as 1) and

if they did not participate in any organizations, religious

groups, or committees more than twice per year (scored as

1). Being unmarried was not considered, as this was

directly related to one of the covariates (marital status).

The social isolation index was categorized as: Low (0),

Medium (1) or high (2–4).

Socio-economic variables

SES was computed using the total number of years of edu-

cation (0–22) and the quintiles of household income level

(1–5) [33]. The inclusion of education and income simulta-

neously in the same model may lead to collinearity. There-

fore, a composite score was generated. The two variables

were multiplied to create scores from 0 to 55 and summed to

obtain combined scores ranging from 0 to 110, which were

categorized as low, medium and high SES using tertiles as

cut-off points. Occupation-based measures were not used to

calculate SES levels because they might not be applicable to

people who are currently unemployed and may have differ-

ent meanings for different birth cohorts [34].

We assessed individual social capital through three

indicators: residents’ perceptions of reciprocity, trust and

civic participation [35]. Perceptions of reciprocity were

defined as finding ‘‘easy/very easy’’ to ‘‘get practical help

from neighbors’’. People were asked whether ‘‘people in

this neighborhood can be trusted?’’. Those responding ‘‘to

a very great extent’’/‘‘to a great extent’’ to this question

were considered to have a positive perception of trust.

Civic participation was defined as participating in meetings

with community leaders or in activities to improve the

neighborhood more than twice per year.

For the present analyses, Sant Boi de Llobregat was

divided into two areas with high and low NSC. The area

with low NSC, which included the historical center and the

area around the center, was built before 1965. In contrast,

Soc Psychiatry Psychiatr Epidemiol (2017) 52:1237–1246 1239

123



the area with high NSC was built after 1965, when mass

migration from rural regions of Spain to the industrial

zones of Barcelona made it necessary to increase the

housing supply in the metropolitan area [36]. This area has

more active neighborhood associations and part of the

social life is also managed by recreational organizations

and cultural associations set up by internal migrants [37].

We verified that the high social capital area showed

Table 1 Characteristics of the

overall study sample and of

individuals presenting

loneliness

Characteristics Overall n = 971 Loneliness n = 100 (10.3) p valuea

Sex

Male, n (%) 457 (46.3) 33 (7.2) 0.003

Female, n (%) 514 (53.7) 67 (12.8)

Age, mean (SD) = 66.1 (9.9)

50–59 years, n (%) 279 (30.8) 32 (12.0) 0.460

60–69 years, n (%) 325 (35.8) 28 (8.4)

70? years, n (%) 367 (33.4) 40 (10.4)

Marital status

Married or cohabiting, n (%) 680 (71.0) 43 (6.5) \0.001

Never married, n (%) 61 (6.4) 5 (8.1)

Previously married, n (%) 230 (22.6) 52 (22.4)

Chronic conditions

None, n (%) 134 (14.1) 8 (5.7) \0.001

One, n (%) 292 (30.9) 23 (7.6)

Two, n (%) 267 (27.8) 22 (7.4)

More than two, n (%) 275 (27.2) 46 (18.0)

Social isolation

Low, n (%) 445 (45.5) 31 (7.0) 0.003

Medium, n (%) 436 (45.1) 54 (11.7)

High, n (%) 90 (9.4) 15 (18.3)

Depression

No, n (%) 934 (96.1) 89 (9.4) \0.001

Yes, n (%) 37 (3.9) 11 (30.1)

Socioeconomic status

Low, n (%) 298 (30.0) 44 (15.0) 0.003

Medium, n (%) 352 (35.8) 35 (9.6)

High, n (%) 321 (34.2) 21 (6.6)

Neighborhood social capitalb

High, n (%) 554 (61.1) 55 (9.8) 0.661

Low, n (%) 417 (38.9) 45 (10.7)

Social capital indicatorsb

Reciprocity

No, n (%) 288 (29.0) 43 (15.6) 0.002

Yes, n (%) 683 (71.0) 57 (8.0)

Trust

No, n (%) 895 (92.3) 94 (10.4) 0.473

Yes (n (%) 76 (7.7) 6 (8.0)

Civic participation

No, n (%) 917 (93.8) 98 (10.6) 0.101

Yes, n (%) 54 (6.2) 2 (3.5)

Unweighted frequencies (n), and weighted proportions or weighted means and SD are displayed

n frequency, SD standard deviation
a The difference in proportions among categories was tested by Chi-squared tests
b Neighborhood social capital refers to living in an area with low or high social capital, whereas social

capital indicators refer to individual characteristics
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Table 2 Logistic regression analysis of factors associated with loneliness

Characteristics Unadjusted Adjusted

Sex

Male Ref. Ref.

Female 0.64 (1.18, 1.09)** 0.30 (-0.25, 0.84)

Age

50–59 years Ref. Ref.

60–69 years -0.40 (-0.95, 0.14) -1.66 (-2.94, -0.39)*

70? years -0.17 (-0.68, 0.35) -2.20 (-3.41, -0.99)***

Marital status

Married or cohabiting Ref. Ref.

Never married 0.23 (-0.74, 1.21) 0.10 (-1.09, 1.29)

Previously married 1.43 (0.97, 1.88)*** 1.52 (0.96, 2.08)***

Chronic conditions

None Ref. Ref.

One 0.31 (-0.54, 1.15) 0.25 (-0.68, 1.19)

Two 0.28 (-0.58, 1.14) 0.13 (-0.82, 1.07)

More than two 1.29 (0.49, 2.09)** 1.09 (0.17, 2.01)*

Social isolation

High Ref. Ref.

Medium 0.57 (0.10, 1.05)* 0.40 (-0.12, 0.92)

Low 1.10 (0.41, 1.78)** 0.80 (0.03, 1.58)*

Depression

No Ref. Ref.

Yes 1.43 (0.66, 2.20)*** 0.96 (0.01, 1.91)*

Socioeconomic status (SES)

Low Ref. Ref.

Medium -0.51 (-1.01, -0.01)* -1.19 (-2.47, 0.09)

High -0.91 (-1.48, -0.35)** -2.47 (3.76, -1.19)***

Neighborhood social capital (NSC)a

High Ref. Ref.

Low 0.10 (-0.33, 0.53) -0.42 (-1.23, 0.40)

Social capital indicatorsa

Civic participation

No Ref. –

Yes -0.20 (-1.17, 0.77) –

Trust

No Ref. –

Yes 0.32 (-0.43, 1.06) –

Reciprocity

No Ref. Ref.

Yes -0.76 (-1.20, -0.32)** -0.97 (-1.63, -0.30)**

Interaction: age group 9 SES

50–59 years 9 low SES – Ref.

60–69 years 9 medium SES – 0.09 (-1.57, 1.75)

60–69 years 9 high SES – 2.04 (0.34, 3.73)*

70? years 9 medium SES – 1.17 (-0.36, 2.70)

70? years 9 high SES – 1.95 (-0.08, 3.97)
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significantly higher percentages of the population fulfilling

all social capital indicators (data not shown but available

upon request).

Statistical analysis

Data were weighted taking into account post-stratification

corrections to adjust for the population distribution

obtained from the 2014 Sant Boi de Llobregat census to

compensate for survey non-response and ensure the rep-

resentativeness of the sample. Descriptive analyses inclu-

ded weighted proportions and unweighted frequencies. The

proportion of loneliness was compared in several socio-

demographic variables using the Rao-Scott Chi-squared

tests.

Univariate logistic regression models were fitted to

evaluate the socio-economic and socio-demographic fac-

tors related to loneliness (dependent variable). Those fac-

tors which were significantly associated with loneliness in

the unadjusted models were added to the adjusted model.

To verify whether SES had an impact on the relationship

between age and loneliness, and whether NSC had an

impact on the association between individual social capital

and loneliness, the following interactions were tested in

separate models: SES 9 age, NSC 9 reciprocity, NSC 9

trust and NSC 9 participation. Only SES 9 age

(p = 0.023), and NSC 9 reciprocity were significant

(p = 0.041), and thus were included in the final adjusted

model. Results from regression models were presented as

Beta coefficient and 95% confidence intervals (95% CI).

To clarify the interaction effect, estimated probabilities

of loneliness were calculated based on the adjusted

regression model. To estimate these probabilities, adjusted

variables were centered, taking the real proportion in the

sample into account. The probabilities of loneliness

associated with NSC 9 reciprocity and those associated

with SES 9 age are shown in Figs. 1, 2, respectively.

Adjusted logistic regression models were also run strati-

fied by SES and by NSC, obtaining odds ratios for

loneliness with 95% CI which are shown as footnotes to

Figs. 1, 2, respectively.

All reported p values were based on two-sided test, where

the level of statistical significance was set at p\0.05. Stata

(version SE 12) was used to analyze the survey data.

Results

The socio-demographic characteristics of the study sample

are presented in Table 1. Mean age was 66.1 years (SD

9.9) and 53.7% of the sample was female. About one in ten

participants reported feelings of loneliness. Statistically

significant differences in loneliness according to individu-

als’ characteristics were detected. Lonely individuals were

more frequently women, previously married, did not fulfil

the reciprocity with neighbors indicator, had higher levels

of social isolation, suffered from two or more chronic

conditions and had a episode of major depression in the

previous 12 months.

Table 2 shows the unadjusted models and the final

adjusted model including the two significant interactions

(SES 9 age and NCS 9 reciprocity). In the univariate

regression models, being female, previously married,

having more than two chronic conditions, depression, and

presenting social isolation were significantly related to

loneliness, whereas medium and high, compared with low

SES, and presenting reciprocity were associated with low

loneliness.

The estimated probabilities of loneliness by age cohort

(i.e., 50–59 years, 60–69 years, and more than 69 years)

stratified by low, medium and high SES are shown in

Fig. 1. The graph shows that the youngest cohort (i.e.,

50–59 years old) differed markedly from the other two;

people with low SES have the highest probability of

reporting loneliness (0.37) compared with people with

medium (0.15) and high SES (0.5). These differences seem

to disappear as people get older. These results are also

supported by the ORs. According to our results and in

contrast to our expectations, getting older buffers the

negative effect of SES on loneliness. Having low SES is

significantly associated with a higher risk of loneliness,

although only among the youngest cohort (i.e., 50–59).

Table 2 continued

Characteristics Unadjusted Adjusted

Interaction: reciprocity 9 NSC

No 9 high NSC – Ref.

Yes 9 low NSC – 1.06 (0.04, 2.07)*

Beta coefficient and 95% confidence interval are displayed

Ref category of reference

* p\ 0.05, ** p\ 0.01, *** p\ 0.001
a Neighborhood social capital refers to living in an area with low or high social capital, whereas social capital indicators refer to individual

characteristics
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Figure 2 shows the estimated probabilities of loneliness,

according to whether the reciprocity with neighbors indi-

cator was met or not, stratified by high and low NSC. The

effect of low NSC on the probability of loneliness does not

seem to be affected by the level of reciprocity from

neighbors. However, participants living in a high NSC

neighborhood are significantly less likely to report loneli-

ness if they also report reciprocity from neighbors (OR

0.36, 95% CI 0.17, 0.73, p\ 0.05).

Discussion

To the best of our knowledge, this is the first study to

analyze the relationship between age and loneliness taking

the role of SES into account as well as the relationship

between individual social capital and loneliness when NSC

is considered. We found that there is a detrimental effect of

low SES on loneliness which is only relevant among those

individuals aged from 50 to 59 years. Furthermore, indi-

vidual social capital in terms of reciprocity from neighbors

only had a significant buffering effect on loneliness in the

area with high NSC.

The prevalence of loneliness among older adults of Sant

Boi de Llobregat was 10.2%, which is relatively consistent

with another study of the Spanish population aged 50 and

over that showed a prevalence of 13.1% [38]. These fig-

ures represent an intermediate level of loneliness compared

with other European countries [2]. Those European regions

with a higher percentage of people at risk of poverty after

social transfer [39] seem to have the highest levels of

loneliness [2]. To test this hypothesis, we conducted a

bivariate regression model with the percentage of older

adults with frequent loneliness and the percentage of peo-

ple at risk of poverty after social transfer [39] in 23

Fig. 1 Estimated probability of loneliness by SES status and age

cohorts. Note estimated probabilities were calculated adjusted for

covariates and interactions at mean from Table 2 model. Adjusted

logistic regression models were also carried out by SES obtaining

odds ratios (OR) for loneliness with 95% Confidence Interval (95%

CI). In bold, significant odds ratio. SES socioeconomic status, Ref

category of reference

Fig. 2 Estimated probability of loneliness according to neighborhood

social capital and reciprocity from neighbors. Note estimated

probabilities were calculated adjusted for covariates and interactions

at mean from Table 2 model. Adjusted logistic regression models

were also run for NSC, obtaining odds ratios (OR) for loneliness with

95% Confidence Interval (95% CI). In bold, significant odds ratio.

NSC neighborhood social capital, Ref category of reference
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European Union countries [2], obtaining b = 0.59 (CI 95%

0.02, 1.15, p\ 0.05) (data not shown). Therefore, it seems

plausible that the differences observed between countries

in terms of loneliness are explained by distinct economic

scenarios, among other factors. This hypothesis should be

tested in future research.

Following consideration of several studies, we hypoth-

esized that loneliness would be higher among the oldest

adults [17]. In the univariate logistic regression models, we

found that age was not significantly related to loneliness,

contrary to what other cross-sectional studies suggested

[40]. It has been speculated that being older is associated

with some of the leading risk factors for loneliness, for

instance being widowed, and with risk factors for low life

satisfaction, such as poor physical condition. However,

aging is also related to other factors associated with well-

being such as a greater degree of self-acceptance [41],

which might explain why the oldest people do not report

high levels of loneliness, compared with middle-age peo-

ple. Most importantly, in the multivariate logistic regres-

sion model for loneliness, the interaction between age and

SES was significant. This would indicate that the rela-

tionship between aging and loneliness depends on SES.

Low SES levels were significantly associated with loneli-

ness only among middle-aged adults (50–59 years old),

whereas being older (60–69 and 70?) was protective

against the deleterious effect of low SES on loneliness.

These age cohort differences for the effect of SES on

loneliness could also be explained by survival bias. Those

with low SES and high loneliness might be more likely to

die [42] or present severe health problems such as dementia

[43] and, therefore, not be included in the oldest cohorts.

According to our results, the common origin of most

inhabitants in the areas with high NSC, established in 1965

and occupied by migrants from rural areas of Spain

employed mainly as industrial workers, could have facili-

tated social organization and identification within the

neighborhoods. Having neighbors with similar SES and

common origin, social engagement and sense of commu-

nity are factors related to higher NSC [44]. Furthermore,

when networks of social capital have been built, new-

comers have a need to become part of them, which could

explain the permanence of social capital over years [45].

However, it is possible that social cohesion within neigh-

borhoods weakens among younger participants. This might

explain the differences found between the youngest and the

oldest cohorts in the effect of SES on loneliness. The mass

migration from Spanish rural areas to industrialized regions

such as Sant Boi de Llobregat mainly occurred during the

60’s and 70’s. Thus, individuals aged 60 and older are the

majority in that collective, whereas people in the youngest

cohort (i.e., 50–59) could have different origins. Therefore,

the reason why getting older seems to buffer the negative

effect of SES on loneliness is unclear, although it could be

related to higher levels of self-acceptance among older

people, as indicated by previous literature [41]. Cohort or

survival bias could also explain these results although

longitudinal studies would be needed to test these

hypotheses and future research should analyse whether

differences in loneliness according to SES are maintained

over time in the youngest cohort.

Our findings on the effects on loneliness of living in an

area with higher or lower NSC are consistent with the view

of social capital as an attribute of groups and communities

according to which ‘‘features of social organization such as

networks, norms, and social trust that facilitate coordina-

tion and cooperation for mutual benefit’’ [46] since only

those living in the high NSC area benefit from their pre-

disposition to establish networks of reciprocity with their

neighbors. According to the results of the present study, in

areas with high NSC, individuals outside the reciprocity

network have far greater difficulty building alternative

relationships and, therefore, show a greater probability of

loneliness, which is relatively consistent with the results of

other studies on social capital and health [20]. On the other

hand, in areas with low NSC, there may no significant

difference between being in or out of these networks, as

social life may not depend on relationships with neighbors.

These results may help to explain how the beneficial effects

of individual social capital on health are stronger in vul-

nerable neighborhoods [47], the inhabitants of which

would be more likely to establish reciprocity networks with

neighbors due to the absence of other resources.

Although interventions for promoting social capital to

reduce loneliness had previously been tested in Spain with

significant results [48], there are doubts among the archi-

tects of the social capital concept regarding the possibility

of building social capital in places where it is lacking.

According to Putnam, ‘‘where institution building (and not

mere constitution writing) is concerned, time is measured

in decades’’ [49]. Therefore, a feasible measure could be to

preserve social capital by respecting the autonomy of the

community and facilitating its development.

Strengths and limitations of the study

The strengths of our study include the use of community-

representative data, with a sample of older adults from a

variety of socio-economic backgrounds, and the ability to

control for confounding factors. However, several limita-

tions should be kept in mind. First, the cross-sectional

design limited the possibility of examining causal rela-

tionships. Second, as previously mentioned, possible

cohort or survival biases could explain the significantly

higher prevalence of loneliness among younger and poorer

individuals. Future longitudinal studies should further
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clarify these findings. Third, SES information was missing

in about one tenth of participants. Results may have been

different if these people had been included in the analysis.

However, we did not find significant differences between

those included or excluded, as has been previously noted.

Fourth, Sant Boi de Llobregat is a large town and reducing

it to two large areas can lead to bias due to the socio-

demographic and socio-economic differences that exist

within each of the areas. Nevertheless, the division used

has been justified and the attributes associated with each

area have been contrasted with data. Finally, some of the

variables were collected retrospectively through self-re-

port, which may result in recall or reporting bias. However,

recall biases are usually relatively minor in epidemiologi-

cal studies [50].

Conclusions

The results of this study suggest that the level of loneliness

among older adults depends on age and socio-economic

status, with the middle-aged and economically disadvan-

taged the most vulnerable. However, these differences

could be due to cohort differences in social cohesion. Our

findings also show that individuals living in a neighbor-

hood with high social capital who are outside this social

capital are at higher risk of suffering from loneliness.

Global interventions which are focused on improving the

social conditions of the poorest middle-aged individuals as

well as facilitating the increase of both NSC and individual

social capital could be an effective strategy to reduce the

prevalence of loneliness, while helping to promote healthy

aging. There is a need for policies designed to create or

preserve NSC, especially in low socio-economic areas.
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48. Coll-Planas L, Del Valle Gómez G, Bonilla P et al (2015) Pro-

moting social capital to alleviate loneliness and improve health

among older people in Spain. Health Soc Care Community

25:145–157

49. Putnam RD, Leonardi R, Nanetti RY (1994) Making democracy

work: civic traditions in modern Italy. Princeton University Press,

Princeton, NJ

50. Kriegsman DMW, Penninx BWJH, Van Eijk JTM et al (1996)

Self-reports and general practitioner information on the presence

of chronic diseases in community dwelling elderly. J Clin Epi-

demiol 49:1407–1417

1246 Soc Psychiatry Psychiatr Epidemiol (2017) 52:1237–1246

123



























































Ageing and Retirement in Europe

The Irish Longitudinal Study on 

Ageing Collaborative research on ageing in 

Europe

Sant Boi Ageing Study



Sant Boi Ageing Study



Ageing 

Trajectories of Health: Longitudinal Opportunities and Synergies 

















The 
Gerontologist 34

Aging & Mental Health 8

Health Affairs (Project Hope) 21

The Journals of Gerontology Series B: Psychological Sciences 
and Social Sciences, 61

The Journal of the Egyptian Public Health Association 89

Revista de Geografía 11

Older People and Wellbeing

 
International review of psychiatry, 26

Maturitas 79

Translational Psychiatry 7

Applied Psychology: 
Health and Well-Being 9

The Spanish Journal of Psychology 22

Diagnostic and statistical manual of mental 
disorders (DSM-5)

 
International journal of methods in psychiatric research, 12



Preventive Medicine 81

Journal of Health and 
Social Behavior 50

Journal of Aging Studies, 5

Nature 
neuroscience, 18

Journal of the American 
Medical Directors Association 9

International Psychogeriatrics 30

American 
Journal of Medical Genetics Part B (Neuropsychiatric Genetics), 147B

Psychological medicine, 43

International Journal of Geriatric Psychiatry 13

The British Journal of Psychiatry, 174

International journal of epidemiology, 45

BMC public health, 14

Acta 
neuropathologica, 127

International Journal of Epidemiology 31

Adjustment to retirement: A cross-national study



Journal of Gerontology, 
30

Handbook of theories of aging.

Social epidemiology
 

American Journal of Epidemiology
109

Social 
Science & Medicine 194

The Journals of 
Gerontology: Series A Biological Sciences and Medical Science 58

Journal of affective disorders, 199

Behavior Genetics, 35

European Journal of Ageing 2

Sante mentale au Quebec, 38

Psychological medicine, 
41

BMJ
331

The ecology of human development : experiments by nature and 
design

Biological 
psychiatry, 52

Health Economics, 25



Journal of 
Affective Disorders 223

International Journal of Social Psychiatry, 60

JAMA 268

Dialogues in Clinical Neuroscience 10

Social and Personality Psychology Compass 11

Nature 
Reviews. Neurology 7

Scientific Reports 7

Journal of Research in Personality 40

Psychology and Aging 21

Journal of personality and social 
psychology, 97

Psychology and Aging 25

The Canadian Journal of Psychiatry, 52

Social Science & Medicine 62

Science 



(New York, N.Y.) 312

Annals of the New 
York Academy of Sciences, 1124

Annual 
Review of Public Health 32

Personal 
adjustment in old age

The 
International Journal of Psychiatry in Medicine, 40

Addiction, 110

International Journal of Geriatric 
Psychiatry 25

The reproduction of mothering: Psychoanalysis and the sociology of 
gender

International Psychogeriatrics / IPA 28

International 
Psychogeriatrics 21

The Gerontologist 46

Foundations of social theory

Health & Social Care in the Community

American Journal of Health 
Promotion 21

Journal of Health and Social Behavior 50

Journal of Health and Social Behavior 50



International Psychogeriatrics
26

Health & Social Care in the Community 25

Aging and modernization

Late life

Growing old, the process of disengagement.

Health & place, 20

Aging and Mental Health 22

Aging & mental 
health, 19

Aging & Mental Health 18

Human Development, 33

Acta Psychiatrica Scandinavica, 123

Applied Psychological Measurement, 9

Research on Aging, 28

European Journal of Ageing, 7

Demographic Research, 27

The American Journal of Geriatric Psychiatry 14



Educational and Psychological Measurement 64

Social Psychiatry and Psychiatric Epidemiology 52

Journal of Affective Disorders 246

Social Psychiatry and 
Psychiatric Epidemiology 52

Journal of Affective Disorders 241, 

American Journal of Pharmaceutical 
Education 72

Ageing and 
Society 28

Next of non-kin. The importance of primary relationships for older 
adults’ well-being.

Canadian Journal on Aging 
= La Revue Canadienne Du Vieillissement 23

Basic and 
Applied Social Psychology, 29

Canadian Journal on Aging, 
23

Journal of Epidemiology and Community Health 69



Social Science and 
Medicine 66

Contemporary 
Sociology, 21

Scandinavian Journal of 
Caring Sciences 19

Nature 
reviews neuroscience, 16

Psychological Reports
51

American Journal of Industrial Medicine 55

Lifelong learning and the new educational order

Annual review of 
clinical psychology, 5

Neuron, 81

Tijdschrift Voor Gerontologie En Geriatrie 38

The Journal of Psychology 146

Social psychiatry and 
psychiatric epidemiology, 35

Health 
promotion international, 26

Aging & Mental Health 16



Journal of Aging and Health 23

The Gerontologist 55

Clinical practice and epidemiology in mental health: CP & EMH, 9

General hospital psychiatry, 34

British 
Journal of Psychiatry 209

J Clin 
Psychiatry, 71

The 
Gerontologist, 36

Research on Aging 28

The European Journal of Public 
Health, 24

Perinatal programming of neurodevelopment 

Annual review of 
public health, 35

Journal of Psychiatric and 
Mental Health Nursing 13

Journal of Applied Gerontology 30

Transitions and the lifecourse : challenging the constructions of “growing 
old.”

Task group on older people. Health inequalities and the health 
divide among older people in the WHO European Region.

Social Indicators Research 129



International Journal of Methods in Psychiatric 
Research 15

Health Policy and Planning 17

Topics in Stroke Rehabilitation 9

The Gerontologist 1

Brain, 
Behavior, and Immunity 17

Soc Sci Q
90

Journal of Housing and the Built Environment 32

Ageing and Society 30

Journal of 
Advanced Nursing 70

Public Policy & Aging Report
27

Psychological Medicine 42

Journal 
of Neurology, Neurosurgery, and Psychiatry 85

Research on Aging, 26

The Lancet Public Health, 2

International Journal of 
Geriatric Psychiatry 29



Health Psychology 34

Social Science & Medicine 69

International Psychogeriatrics 24

The Lancet Psychiatry, 3

Journal 
of Affective Disorders 211

Depression 
and Anxiety 33

Psychological Bulletin
143

International 
Psychogeriatrics 24

Handbook of social gerontology

The Lancet 381

Social 
Epidemiology

Journal of Epidemiology & Community Health 56

Journal of 
affective disorders, 190

Journal of Community Psychology 43



Journal of community health, 15

Annual Review of Public Health 34

The Lancet, 378

Journal of Epidemiology and Community Health, 66

Journal of Psychosomatic Research 61

The structure of scientific revolutions

The Lancet, 379

Journal of Epidemiology and Community Health
58

The Journal of Clinical Psychiatry 72

Experimental Gerontology 87

Materia Socio Medica 30

Personality and Social Psychology Bulletin, 18

Journal of Cross-Cultural 
Gerontology 26

Journal of 



Community Psychology 47

Public Health 152

Journal of Gerontology 27

Clinical Psychology and Psychotherapy 21

Journal of Neurology, 
Neurosurgery, and Psychiatry, 87

Journal of Psychiatric and Mental Health Nursing 21

The Journal of 
Psychology 146

The Gerontologist 15

Social science & medicine, 71

The Lancet Psychiatry, 
5

Social Science & Medicine 74

The Journals of Gerontology. Series B, 
Psychological Sciences and Social Sciences 60

Social Epidemiology

Human Development.



Journal of Epidemiology and 
Community Health 62

American Journal of Preventive Medicine
45

Public Health 126

Aging & Mental Health
10

Personality and Social Psychology Review : An 
Official Journal of the Society for Personality and Social Psychology, Inc 15

Preventive 
Medicine 31

Experimental Gerontology 112

Aging & Mental Health

Prevention Science, 12

Archives of Gerontology and Geriatrics 48

PloS One 7

Dialogues in clinical neuroscience, 11

Archives of general psychiatry, 68

Molecular Psychiatry 24

Critical gerontology : perspectives from political and 
moral economy



Research on Aging 20

Voices and Visions of 
Aging: Toward a Critical Gerontology

J Epidemiol Community Health, 71

Papers: revista de sociologia, 80

International Journal of Health Services, 47

International 
Journal of Health Services 40

Journal of Affective Disorders, 192

The Journal of Psychology 150

Journal of Affective Disorders 218

Aging & Mental Health, 18

BMC Public Health 16

Social psychiatry and psychiatric 
epidemiology, 51

International Journal of Mental Health Promotion 10



BMC Health Services 
Research 8

Nature Reviews Disease Primers 2

Aging & Mental Health 16

World Psychiatry, 17

Journal of Vocational behavior, 74

Acta Psychiatrica Scandinavica, 121

Social Indicator 
Research, 118

Journal of the American College of 
Nutrition 36

Personal 
relationships, 3

Reconstructing old age : new agendas in social theory and practice

Social Policy and Society 11

Journal of 
Epidemiology & Community Health, 60

Canadian Family Physician Medecin de 
Famille Canadien 64

Journal of Social and Personal Relationships 20

Journal of Social and Personal Relationships 20

Basic and Applied Social Psychology 23



The Journals of 
Gerontology Series A: Biological Sciences and Medical Sciences 64A

Making democracy work : civic traditions 
in modern Italy

Shanghai archives of 
psychiatry, 25

Applied Psychological Measurement 1

The Lancet 381

European Journal of Public Health 27

International 
Psychogeriatrics 27

Plos One 11

Aging and society: A sociology of age 
stratification

Age and structural lag: 
Society's failure to provide meaningful opportunities in work, family, and leisure

International 
Journal of Epidemiology 43

Social Behavior and Personality: An International 
Journal 35

Handbook of the 
sociology of mental health

Molecular Psychiatry 16

American 
Sociological Review 60



Gerontology 52

Successful aging.

Journal of Personality Assessment, 42

Journal of Personality and Social 
Psychology, 39

J Pers Assess. 66

Journal of Affective Disorders 204

Journal of Affective 
Disorders 175

Archives of General Psychiatry
68

Acta 
Psychiatrica Scandinavica 136

European Journal of Ageing 5

The Journal of 
Psychology, 146

International Archives of Occupational and 
Environmental Health 87

Aging & Mental Health 11

Social Indicators Research 88



Contemporary perspectives on ageism

Journal of Marriage and 
Family, 58

Child Psychiatry & Human Development, 47

The 
Gerontologist 46

Educational Gerontology 26

Journal of Affective 
Disorders 128

Conflict and Health 9

European Journal of Public Health
27

BMC Public Health 14

Journal of Aging and 
Health 30

Research in 
Gerontological Nursing 3

Demographic Research 30

UNISDR 
terminology on disaster risk reduction 2009.

World 
Population Ageing 2015.

World 



Population Prospects: The 2017 Revision

International Journal for Equity in Health 12

International journal of general medicine, 
11

Introducción a la Psicopatologia y la Psiquiatría

European Journal of Public Health 14

Archives of general 
psychiatry, 66

The Journals of Gerontology: Series B

Ageing 
& Society 25

Social Science and Medicine 63

Brain, 138

American Psychologist, 66

Loneliness: The experience of emotional and social isolation.

Journal of the American Geriatrics Society 61

The lancet, 
382

Reviews in Clinical Gerontology, 10



The 
British journal of psychiatry, 185

Trimbos Institute. Netherlands Institute of Mental Health and Addiction., WHO 
Regional Offices for Europe

Social psychiatry and 
psychiatric epidemiology, 50

Ageing and 
Society 31

The American 
Journal of Occupational Therapy : Official Publication of the American Occupational 
Therapy Association 62

Journal of Affective Disorders 235

The Journals of Gerontology. Series B, 
Psychological Sciences and Social Sciences 69

























































Vol.:(0123456789)1 3

Social Psychiatry and Psychiatric Epidemiology 
https://doi.org/10.1007/s00127-018-1480-7

ORIGINAL PAPER

The impact of socioeconomic status on the association 
between biomedical and psychosocial well-being and all-cause 
mortality in older Spanish adults

Joan Doménech-Abella1,2,3 · Jordi Mundó3 · Maria Victoria Moneta1,2 · Jaime Perales6 · José Luis Ayuso-Mateos2,4,5 · 
Marta Miret2,4,5 · Josep Maria Haro1,2,5 · Beatriz Olaya1,2

Received: 3 August 2017 / Accepted: 2 January 2018 
© Springer-Verlag GmbH Germany, part of Springer Nature 2018

Abstract
Purpose The aim of this paper was to analyze the effect of biomedical and psychosocial well-being, based on distinct suc-
cessful aging models (SA), on time to mortality, and determine whether this effect was modified by socioeconomic status 
(SES) in a nationally representative sample of older Spanish adults.
Methods Data were taken from a 3-year follow-up study with 2783 participants aged 50 or over. Vital status was ascertained 
using national registers or asking participants’ relatives. Kaplan–Meier curves were used to estimate the time to death by 
SES, and levels of biomedical and psychosocial SA. Cox proportional hazard regression models were conducted to explore 
interactions between SES and SA models while adjusting for gender, age, and marital status.
Results Lower levels of SES and biomedical and psychosocial SA were associated with low probability of survival. Only the 
interaction between SES and biomedical SA was significant. Biomedical SA impacted on mortality rates among individuals 
with low SES but not on those with medium or high SES, whereas psychosocial SA affected mortality regardless of SES.
Conclusions Promoting equal access to health care system and improved psychosocial well-being could be a protective factor 
against premature mortality in older Spanish adults with low SES.

Keywords Successful aging · Biomedical well-being · Psychosocial well-being · Socioeconomic status · Survival analysis · 
Spain

Introduction

Socioeconomic status (SES) includes the social and eco-
nomic factors that determine the hierarchical position of 
an individual in society [1]. SES has been demonstrated to 
predict all-cause mortality [2], as well as that from specific 
causes, such as cardiovascular disease [3] or cancer [4]. The 
association between SES and health or premature mortality 
has been explained by multiple mechanisms corresponding 
to certain theories: an increased risk in unhealthy life styles 
(behavioral); unequal access to the health care system and 
particular exposure to material deprivation (materialist); 
differing likelihood of isolation and lack of engagement in 
social networks (psychosocial); and damaging agents in the 
environment leading to illness according to SES (biomedi-
cal) [5]. In addition, life course theories propose that ine-
qualities on health are partly attributable to the accumulation 
of hazard exposures [6].
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Several studies on socioeconomic differences in mortal-
ity focused on the analysis of specific psychosocial, bio-
medical, behavioral, and material factors as mediators in 
the association between SES and mortality, and obtained 
significant results [7–9]. Material factors were revealed as 
the most important mediators between SES and mortality. 
Among material factors, inequality in access to the health 
care system could explain differences in mortality among 
people with similar diseases and risk behaviors according to 
SES. This is in line with studies, showing that mortality rates 
from preventable diseases were found to be more strongly 
associated with lower SES than death from less preventable 
diseases [10] and other studies suggesting that the associa-
tion between low SES and mortality remains after control-
ling for risk behaviors [2], psychological distress [11], or 
specific diseases such as acute myocardial infarction [12].

Less well understood are socioeconomic differences in 
mortality interacting with general measures of biomedical 
and psychosocial well-being simultaneously, despite the 
fact that greater understanding of this aspect could help to 
explain the effect of SES on mortality. Successful aging (SA) 
models appear as useful general indicators of biomedical and 
psychosocial well-being among older adults, since defini-
tions of SA derive from biomedical and psychosocial per-
spectives related to the notion of “aging well” [13].

Five broad categories of SA components have recently 
been proposed: physiological status (physical and mental 
health and behavioral risk factors), commitment (social 
participation), well-being (satisfaction with life), personal 
resources (resilience and autonomy), and external factors 
(socioeconomic indicators) [14]. Physiological status and 
personal resources constitute the biomedical model, whereas 
commitment and well-being form the psychosocial model 
[15, 16]. However, external factors, such SES, are not con-
sidered in these models, even though they seem to affect all 
SA components [17]. SES has been associated with physical 
health [18], mental health [19], and psychosocial well-being 
[20], while psychosocial well-being has also been found to 
be a protective factor for health among individuals with low 
SES [18].

Successful aging models as predictors of mortality 
have been tested and have shown significant results [21]. 
However, the existing literature does not indicate whether 
biomedical and psychosocial SA predicts mortality dif-
ferently according to SES. The aim of the present study 
was to investigate whether SES and biomedical and psy-
chosocial models of SA significantly affect the survival of 
people aged 50 and over from a representative sample of 
Spanish older adults. We also aimed to determine whether 
SES moderated the effect of the SA models on the prob-
ability of survival. Based on the existing literature, we 
hypothesized that low SES and lower levels of biomedi-
cal and psychosocial SA would be significant predictors 

of mortality in a 3-year follow-up. We also expected to 
find that survival time among people with poor levels of 
biomedical SA would be shorter for those with low SES, 
whereas psychosocial SA could be a protective factor for 
mortality among these individuals.

Methods

Study design

This study was part of the Collaborative Research on Ageing 
in Europe (COURAGE in Europe) project [22], a longitu-
dinal survey of the non-institutionalized adult population 
(≥ 18 years). In Spain, the first wave was conducted between 
July, 2011 and May, 2012 and the second wave between 
December, 2014 and June, 2015.

Initially, a total of 4753 participants were interviewed, 
962 aged 18–49, 3312 aged 50–79, and 479 aged 80 and 
over. To achieve appropriate representation of the Spanish 
population, a stratified multistage clustered area probability 
method was used. Age cohorts 50–79 and 80 and over were 
oversampled, given that these individuals were the main 
study target. The individual response rate was 69.9% in wave 
1 and 69.5% in wave 2.

Face-to-face structured interviews were carried out by 
lay, trained interviewers at respondents’ homes using Com-
puter-Assisted Personal Interviewing (CAPI). The survey 
questionnaire was originally developed in English and then 
translated into Spanish following World Health Organiza-
tion translation guidelines for assessment instruments [23]. 
Quality assurance procedures were implemented during 
fieldwork. During wave 1, participants with severe cognitive 
impairment, judged at the interviewer´s discretion or based 
on a previous diagnosis of dementia, were not interviewed 
and a shorter version of the questionnaire was administered 
to proxy respondents.

Vital status and date of death were ascertained for all 
participants just before the second wave took place, using 
data from the National Death Index, a civil registry with data 
on the vital status of all residents in Spain. Vital status was 
also updated during the household visit in the wave 2 assess-
ment by asking respondents’ relatives. A final update was 
conducted on June 30th, 2015 by consulting the National 
Death Index.

The present analysis focused on people aged 50 or older 
at baseline. We also excluded those participants with miss-
ing values in one or more of the variables used at baseline, 
resulting in a final sample of 2783 participants. Sampling 
weights were used to compensate for the survey design and 
non-response in the follow-up assessment, so that the results 
were representative of the Spanish population [24].
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Ethics statement

Ethical approval for the COURAGE study Spain was pro-
vided by Parc Sanitari Sant Joan de Déu, Barcelona, Spain, 
and Hospital la Princesa, Madrid, Spain. Written informed 
consent was obtained from participants.

Measurements

Control variables

Participants were asked to provide the following sociodemo-
graphic data: age, sex, household size, marital status (never 
married, currently married/cohabiting, separated/divorced, 
and widowed), and labor situation (working, retired/disa-
bled, homemaker/unpaid work, and unemployed). House-
hold size, marital status, and labor situation were selected as 
control variables, because they have previously been used by 
researchers to measure household income, or as confound-
ing variables in the association between income and health 
outcomes among older adults [25–27].

Biomedical variables

Chronic medical conditions in the previous 12 months were 
based on self-report diagnoses of chronic lung disease, 
asthma, hypertension, arthritis, stroke, angina pectoris, 
and diabetes. In addition, a symptom algorithm was used 
to detect non-diagnosed cases of arthritis, stroke, angina, 
chronic lung disease, and asthma [28]. For diabetes, only 
a self-reported diagnosis was used. The presence of hyper-
tension was based on self-reported diagnosis or presence of 
systolic blood pressure ≥ 140 mmHg or diastolic blood pres-
sure ≥ 90 mmHg [28, 29]. The 12-item interviewer-admin-
istered version of the World Health Organization disability 
assessment schedule version II (WHODAS-II) [30] was 
used to assess disability. Participants were asked to report 
the level of difficulty which they had in performing various 
activities such as dressing or concentrating during the pre-
vious 30 days using a five-point scale (none = 1, mild = 2, 
moderate = 3, severe = 4, and extreme/cannot do = 5). The 
total score ranges from 0 to 100 with higher scores indicat-
ing greater disability.

An adapted version of the Composite International Diag-
nostic Interview (CIDI 3.0) was used to assess the presence 
of depression in the previous 12 months [31]. An algorithm 
based on the fourth edition of the diagnostic and statistical 
manual of mental disorders was used [32]. Cognitive func-
tioning was assessed using five performance tests measur-
ing three domains: learning and short-term memory, work-
ing memory, and verbal fluency. A composite of these five 
scores was calculated [33]. The total score ranges from 0 to 
100 with higher scores indicating better cognition.

Tobacco consumption was assessed by asking whether 
participants were daily smokers, non-daily smokers, for-
mer smokers, or had never smoked. Alcohol consumption 
was assessed by asking whether participants were lifetime 
abstainers, and if not, the pattern of alcohol consumption 
in the previous week. They were then classified as lifetime 
abstainers; occasional drinkers (no consumption in previous 
7 days); non-heavy drinkers (consumed alcohol in previous 
7 days); and heavy drinkers (consumed alcohol > 1–2 days 
per week, with 5 or more standard drinks in past 7 days for 
men and 4 or more for women).

Physical activity was measured using the Global Physical 
Activity Questionnaire [34]. Three categories were created 
to indicate levels of physical activity [35]: (a) High (includ-
ing vigorous activity on at least 3 days, representing a mini-
mum of at least 1500 MET-minutes per week or 7 or more 
days of any combination of walking, moderate, or vigorous 
activities representing a minimum of at least 3000 MET-
minutes per week); (b) Moderate (3 or more days of vigor-
ous activity for at least 20 min per day or 5 or more days of 
moderate activity or walking for at least 30 min per day or 
5 or more days of any combination of walking, moderate, 
or vigorous activities reaching a minimum of 600 MET-
minutes per week); and (c) Low (a person not meeting any 
of the above-mentioned criteria).

Psychosocial variables

Social participation was measured using 11, five-point Lik-
ert scale questions ranging from never to daily on how often 
in the previous 12 months the person had participated in 
activities such as attendance at public meetings, meetings 
with community leaders or at any group or organizational 
meeting, visiting sport clubs, taking part in competitions 
or doing sport with someone else, working with people 
from the neighborhood to fix or improve something, hav-
ing friends over, visiting or hosting someone who lives in 
a different neighborhood, and getting out to take part in 
social meetings. Social contacts were measured using 10, 
five-point Likert scale questions ranging from never to daily 
on how often in the previous 12 months the person had had 
contact with other people such as their partner, children, or 
neighbors.

Social support was measured using the Oslo social sup-
port scale [36]. This scale consists of three items: “How 
many people are you so close to that you can count on them 
if you have great personal problems? [from none (1) to more 
than five (4)]”, “How much interest and concern do people 
show in what you do? [from a lot (1) to none (5)]”, and 
“How easy is it to get practical help from neighbors if you 
should need it? [from very easy (1) to very difficult (5)]”. 
A composite score was calculated as the sum of the three 
items, ranging from 3 to 14. Due to its high skewness, the 
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median of the sample was used to categorize people into low 
(< 12) or high social support (≥ 12) [15]. Self-rated quality 
of life was measured with a single five-point Likert scale 
question with responses on a range from very good to very 
bad. Control and coping were measured using a five-point 
Likert scale question with responses ranging from never to 
very often on how frequently in the previous 2 weeks the 
participants had been unable to control important things in 
their lives and to cope with things they had to do.

SA models

The indicators used for the construction of the distinct SA 
models were selected on the basis of previous literature [14, 
37, 38] and their operationalization has previously been 
reported [15]. Specifically, the following models and indi-
cators were considered: (i) biomedical: requiring no pres-
ence of any chronic medical conditions, a score below the 
median on the WHODAS-II (i.e., from 0 to 3), a value equal 
to or above the median in the cognition composite score (i.e., 
from 51 to 100), no presence of depression in the previous 
12 months, not being a current smoker, being an occasional 
drinker or lifetime abstainer and being engaged in moderate 
or high physical activity. Biomedical SA scores can range 
from 0 to 7; (ii) psychosocial: requiring engagement in three 
or more separate social activities at least once a month, three 
or more social contacts with at least 1 month of frequency, 
a score ranging from 12 to 14 (90th percentile) on the Oslo 
social support scale, good or very good self-reported qual-
ity of life, never or almost never unable to control important 
things in life, and never or almost never unable to cope with 
things they have to do. Psychosocial SA scores range from 0 
to 6. In both cases, higher scores indicate better SA.

Socioeconomic status

SES has traditionally been determined through informa-
tion on education, occupation, and household income [39, 
40]. However, there was a large number of participants in 
our study who were retired (39.8%), and thus, we opted for 
a resource-based measure of SES (including measures of 
educational attainment, total family income, labor market 
earnings, wealth, and SES composite scores) rather than 
an occupational prestige-based measure [39, 40]. An SES 
index based on education and household income has also 
previously been used as a proxy for individual location in 
occupational structure [41].

SES was calculated by taking into account the total 
number of years of education (0–22) and the quintiles of 
household income level (1–5) [42]. These two variables were 
multiplied to create scores from 0 to 55 and totaled to obtain 
combined scores ranging from 0 to 110, which were then 
categorized as ‘low’, ‘medium’, and ‘high’ using tertiles as 

cut-off points. It is not unusual in the quantification of SES 
for only two of its components to be combined depending 
on the age group of the participants [43, 44].

Statistical analysis

Unweighted frequencies and means were used for descrip-
tive analyses. Deceased and living participants were com-
pared using the Rao–Scott χ2 test for categorical variables 
and one-way ANOVA test for continuous variables.

Mortality was the outcome for these analyses. 
Kaplan–Meier survival curves were used to estimate the 
time to death (from the first interview). Participants who 
were alive at the end of the observational period (30th of 
June 2015) were censored. Graphics showed the time to 
death by levels of SES, biomedical and psychosocial SA, 
and the differences between distinct categories were tested 
using the log-rank test.

Cox proportional hazards regression models were con-
ducted to explore the interactions between biomedical SA 
and SES, and psychosocial SA and SES. These models 
were further adjusted for control variables. Only the inter-
action between biomedical SA and SES reached significance 
(p < 0.05) and it was, therefore, included in the adjusted 
model to estimate the effect of SES on all-cause mortality. 
Finally, Kaplan–Meier survival curves were used to estimate 
the time to death depending on biomedical levels stratified 
by SES.

SA models were operationalized as continuous variables 
for the regression models, whereas the scores were catego-
rized in quartiles for Kaplan–Meier survival curves. All 
analyses were performed using Stata version 13 for Windows 
(SE version 13, College Station, TX) taking into account the 
complex sampling design. Weights were used to adjust for 
differential probabilities of selection within households, and 
post-stratification corrections to the weights were made to 
match the samples to the sociodemographic distributions 
of the Spanish population. Statistical significance was set 
at p < 0.05.

Results

Table 1 shows the baseline characteristics of the total sample 
and the participants who died or remained alive during the 
follow-up. A total of 139 (4.9%) of the 2783 participants 
had died by the end of the follow-up. Females accounted for 
54.6% of the whole sample and the mean age was 66.4 years 
(95% CI 65.8, 67.0). There were significant differences 
between deceased and living participants in terms of soci-
odemographic variables and psychosocial and biomedical 
successful aging measures. Deceased participants were more 
likely to be men, retired or disabled, living alone, widowed 
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and with lower means in biomedical and psychosocial 
SA scores. However, there were no significant differences 
between the deceased and the living in terms of SES.

Table  2 shows unadjusted and adjusted Cox propor-
tional regression models. In the unadjusted model, similar 
results to those obtained in descriptive analysis were found, 
although greater likelihood of survival was significantly 
associated with high SES. Before performing the adjusted 
model shown in Table 2, we observed that the biomedical 
SA × SES interaction term was significant (p = 0.046). Thus, 
the significant interaction was included in the final adjusted 
model. People who had lower levels of psychosocial SA 
were more prone to die, independently of other covariates, 
whereas the impact of biomedical SA on mortality depended 
on SES as indicated by the significant interaction. Additional 
adjusted models were run separately for people with high 
(n = 892), medium (n = 945), and low (n = 946) SES (data 
not shown) according to which biomedical SA impacted on 
time to death among people with low SES (HR = 0.6, 95% 
CI 0.50, 0.89 p < 0.05) but not among those with medium 
(HR = 1.03, 95% CI 0.84, 1.27 p > 0.05) or high (HR = 0.90, 
95% CI 0.64, 1.26 p > 0.05) SES.

The adjusted Cox proportional regression model 
also showed that, after adjusting by SES and remaining 

covariates, marital status showed a significant effect on 
mortality in which separated and divorced individuals have 
a greater likelihood of mortality, whereas a significant effect 
of labor situation and household size on mortality was not 
found. In the Kaplan–Meier analysis, lower levels of SES 
and biomedical and psychosocial SA were found to have 
a significant negative effect on survival (Fig. 1). Figure 2 
shows the survival curves as a function of biomedical SA 
stratified by SES levels. The probability of surviving to the 
end of the study was significantly lower among people with 
the lowest levels of SES and biomedical SA. Among people 
with medium SES, being in the second quartile of biomedi-
cal SA was related to a significantly lower probability of 
remaining alive, whereas in the high SES level, there were 
no significant differences between participants with distinct 
levels of biomedical SA in terms of survival.

Discussion

To the best of our knowledge, the present study is the first to 
compare the ability to predict mortality between biomedi-
cal and psychosocial well-being through successful aging 
(SA) models, and how socioeconomic status (SES) modifies 

Table 1  Baseline characteristics of the sample and comparison between deceased and alive participants at the end of the follow-up

95% CI 95% confidence interval, SA successful aging, Unweighted frequencies, weighted proportions, and means. In Biomedical SA (scale from 
0 to 7) or Psychosocial SA (scale from 0 to 6) higher scores mean better SA

Total sample (N = 2783) Deceased participants 
(n = 138)

Participants alive (n = 2645) p value

Age, mean (95% CI) 66.4 (65.8, 67.0) 75.5 (73.2, 77.9) 65.9 (65.3, 66.5) < 0.001

Sex, n (%)

 Males 1253 (46.0) 86 (62.8) 1167 (45.1) < 0.001

 Females 1530 (54.0) 52 (37.2) 1478 (54.9)

Marital status, n (%)

 Single 234 (8.4) 10 (5.8) 224 (8.6) 0.019

 Married/cohabiting 1715 (62.0) 72 (53.0) 1643 (62.5)

 Separated/divorced 215 (7.4) 13 (7.9) 202 (7.4)

 Widowed 619 (22.2) 43 (33.3) 576 (21.5)

Labor situation, n (%)

 Working 676 (23.9) 8 (6.8) 668 (24.8) < 0.001

 Retired/disabled 1257 (46.2) 101 (72.0) 1156 (44.7)

 Homemaker/unpaid work 640 (22.3) 27 (19.2) 613 (22.5)

 Unemployed 210 (7.7) 2 (2.0) 208 (8.0)

Socioeconomic status, n (%)

 Low 892 (33.3) 61 (40.5) 831 (32.8) 0.076

 Medium 946 (34.1) 49 (37.3) 897 (33.9)

 High 945 (32.6) 28 (22.2) 917 (33.2)

Household size, mean (95% CI) 2.38 (2.29, 2.46) 2.03 (1.84, 2.22) 2.40 (2.31, 2.49) < 0.001

Biomedical SA, mean (95% CI) 3.59 (3.49, 3.68) 3.12 (2.91, 3.32) 3.61 (3.52, 3.71) < 0.001

Psychosocial SA, mean (95%CI) 4.06 (3.96, 4.16) 3.67 (3.43, 3.90) 4.08 (3.98, 4.18) < 0.001
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those predictions. Our results show that psychosocial and 
biomedical well-being as well as SES predict mortality over 
3-year of follow-up in a representative sample of older peo-
ple (aged 50 years and older) in Spain after adjusting for 
multiple covariates. In the case of the biomedical model, 
the association was modified by SES. Our results confirm 
the hypothesis that having lower levels of SA, according to a 
biomedical model, is related to significantly shorter survival 
time than older adults with higher SA only when their SES 
is low, whereas SA, according to the psychosocial model, is 
related to survival but is not modified by SES levels. 

The association between lower SES and biomedical fac-
tors, such as poorer physical and mental health, has been 
explained through multiple specific factors from material, 
psychosocial, behavioral, and biomedical theories. For 
instance, debt has been found to be one of the major risk 
factors for common mental disorders [45], job loss has 
been associated with increased depressive symptoms in the 
United States and Europe [46], permanent income shocks 
lead to poorer health behavior [47], and income inequal-
ity is closely related to poor health status as increased 

social inequalities accentuate SES differences [48]. How-
ever, these factors would explain the association between 
lower SES and higher ratios of mortality [2] but not why 
the effect of biomedical well-being in older adults on time 
to death differs according to their SES levels.

Our findings suggest that socioeconomically advan-
taged older Spanish adults are more likely to survive 
despite not meeting all the criteria for SA. Differences in 
access to healthcare according to SES could explain these 
results [5]. Inequalities in health access could have been 
exacerbated by the recent financial crisis in Europe and 
subsequent austerity policies. Although Spain has univer-
sal health coverage, a recent study on the impact of the 
financial crisis on health care systems in three European 
countries (UK, Germany, and Spain) showed that Spain 
was the country most heavily affected by this crisis, as 
there have been more drastic cuts along with increases 
in copayment, exclusion from coverage, and cuts in staff 
expenditure [49]. Countries such as Greece, Spain, and 
Portugal adopted strict fiscal austerity measures and their 
economies continue to shrink, placing further strain on 

Table 2  Unadjusted and 
adjusted Cox proportional 
regression models in the total 
sample (N = 2783)

HR Hazard ratio, 95% CI 95% confidence interval, SA successful aging, Ref reference category, SES socio-
economic status. In bold, significant HR

*p < 0.05; **p < 0.01; ***p < 0.001

Predictor Unadjusted HR (95% CI) Adjusted HR (95% CI)

Age 1.09 (1.06, 1.11)*** 1.08 (1.06, 1.11)***

Sex

 Male Ref Ref

 Female 0.50 (0.33, 0.74)*** 0.34 (0.21, 0.54)***

Marital status

 Single Ref Ref

 Married/cohabiting 1.25 (0.55, 2.82) 0.99 (0.41, 2.36)

 Separated/divorced 1.56 (0.57, 4.28) 2.73 (1.00, 7.40)*
 Widowed 2.23 (1.03, 4.86)* 1.23 (0.58, 2.60)

Labor situation

 Working Ref Ref

 Retired/disabled 5.68 (2.15, 15.0)** 1.53 (0.62, 3.76)

 Homemaker/unpaid work 3.05 (1.03, 9.02)* 1.71 (0.60, 4.84)

 Unemployed 0.90 (0.15, 5.27) 0.89 (0.15, 5.15)

Socioeconomic status (SES)

 Low Ref Ref

 Medium 0.89 (0.57, 1.39) 0.30 (0.10, 0.88)*
 High 0.55 (0.34, 0.90)* 0.34 (0.69, 1.62)

Household size 0.74 (0.61, 0.89)** 0.97 (0.83, 1.14)

Biomedical SA 0.72 (0.62, 0.83)*** 0.66 (0.49, 0.87)**

Psychosocial SA 0.83 (0.74, 0.92)** 0.84 (0.73, 0.95)**

Biomedical SA × SES

 Low – Ref

 Medium – 1.54 (1.08, 2.20)*
 High – 1.40 (0.88, 2.23)
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their healthcare systems, while suicides and infectious 
diseases become more common [50].

Exclusion from health service coverage could  also 
explain how the uninsured is at greater risk of suffer-
ing medical injury due to substandard medical care [51]. 
Among the elderly in Spain, these differences in access to 
health services by SES were confirmed by a cross-sectional 
study in two phases (2006–2012) showing a decrease in 
the use of health services. The same study also found that 
older adults with low SES used primary care services more 
often, whereas the utilization of specialized care was greater 
among the elderly with high SES levels [52].

In contrast, we found that SES does not modify the 
impact of psychosocial well-being on mortality. Conversely, 
a previous study on the association between SES and health 
showed that psychosocial factors could be a protective factor 
for physical illness among people with low SES [18]. There 
is also evidence that poor neighborhoods have a higher inci-
dence of health problems [53], although research suggests 
that the beneficial effects of social capital on mental health 
are stronger in vulnerable neighborhoods [54]. However, our 
results suggest that psychosocial factors would be protective 
against premature death in all social strata, irrespective of 

their SES level. Similarly, the previous research has shown 
that high social support can increase survival of chronically 
ill older adults [55], showing the value of improving social 
connections as part of potential treatment programs for the 
elderly.

Study strengths and limitations

Strengths of this study include the use of a large nationally 
representative sample of older adults with a heterogeneous 
socioeconomic background, the inclusion of covariates, 
and the longitudinal design that enables us to examine time 
relationships. However, we need to consider several limi-
tations associated with these findings. First, comparability 
across studies is difficult given the measurement inconsist-
encies among them. Second, SES information was miss-
ing in about 15% of participants. Results might have been 
different if these people had been included in the analysis. 
However, we did not find significant sociodemographic dif-
ferences between those included or excluded. Third, some 
of the variables were collected retrospectively through self-
report, which may result in recall or reporting bias, although 
it should be pointed out that most epidemiological studies 

Fig. 1  Kaplan–Meier estimated curves by biomedical SA, psychosocial SA and socioeconomic status (SES). Note SA successful aging. SA mod-
els scores are grouped in quartiles. Higher quartiles mean better SA
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have used self-reported data, and recall biases are usually 
considered minor [56]. Fourth, educational level and house-
hold income could have been used independently in the 
adjusted models. However, the use of composites scores may 
enhance the adjustment of measurement errors and the esti-
mation of causal effects [57]. Finally, the follow-up period 
was short and results could vary with a longer follow-up. 
Moreover, it is possible that poor health status prior to the 
survey leads to low levels of income, or that the alleged rela-
tionship between SES and mortality is confounded by some 
unobserved factors. Future studies in different settings and 
countries are needed to replicate our findings on the role of 
socioeconomic conditions on the well-being of older people.

Conclusions

The results of this study suggest that both biomedical and 
psychosocial well-being affect mortality in older adults and, 
therefore, they should be addressed as complementary. Peo-
ple with low SES are especially vulnerable to mortality if 

suffering from poor health status, whereas having a high 
SES might buffer this effect. Therefore, policies designed 
to close the social inequality gap would have an enormous 
impact on the quality of life and survival of older people. 
Our findings also suggest that improvement of social life 
among the elderly would contribute to improving life expec-
tancy in general, regardless of the socioeconomic position.

The adoption of austerity policies in response to the 
financial crisis affecting Europe, and especially countries 
such as Ireland, Greece, Portugal, and Spain, is increasing 
inequalities in access to healthcare systems [58]. In the case 
of Spain, the recent implementation of reforms in the health 
system, such as the introduction of co-payments [59], might 
aggravate this situation. Future studies should specifically 
address the real impact of these policies on health, especially 
among the most disadvantaged classes.
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