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ABSTRACT

The aim of this population-based study is to analyze the association of loneliness and physical health, pain, health-related
quality of life, mental health, cognitive performance, morbidity, and use of health services. Based on the census, a stratified
random sampling was chosen. A telephone interview was conducted with 2,060 people over 65 years old, using the GHQ-12
and the COOP-Wonca. An association of loneliness with General Mental Health (GHQ-12) was found, OR = 1.43 (1.34, 1.52)
and depression, OR = 2.34 (1.54, 3.53). In cognitive performance the highest effect variable was “memory problems disturb
your daily life”, OR=3.11 (1.25, 7.72); illnesses-related variables: the highest effect variables were perception of health status,
OR = 1.37 (1.13, 1. 67) and quality of life (COOP-Wonca), OR = 3.03 (2.32, 3.94); pain-related variables: the highest effect
variables were non-localized pain, OR = 2.67 (1.87, 3.83) and arthritis/arthrosis, OR = 1.94 (1.38, 2.72); impaired vision, OR =
2.62(1.84,3.73) and hearing, OR = 1.81 (1.21, 2.72). It is concluded that loneliness is a complex phenomenon associated with
variables of different nature. This fact should be taken into account at the time of planning possible solutions.

La soledad en personas mayores: asociacion con las variables de salud, el dolor y el
rendimiento cognitivo. Estudio poblacional

RESUMEN

El objetivo de este estudio poblacional es analizar la asociacién de la soledad no deseada (SND) con salud fisica, dolor,
calidad de vida relacionada con la salud, salud mental, rendimiento cognitivo, morbilidad y uso de servicios de salud.
Recurriendo al censo, se realiz6 un muestreo aleatorio estratificado en Madrid. Se llevé a cabo una entrevista telefénica
a 2,060 mayores de 65 afios utilizando el GHQ-12 y el COOP-Wonca. Encontramos asociacién de la SND y la salud mental
general (GHQ-12), OR = 1.43 (1.34, 1.52) y depresién, OR = 2.34 (1.54, 3.53). En rendimiento cognitivo, la variable de
mayor efecto fue “los problemas de memoria alteran su vida cotidiana”, OR = 3.11 (1.25, 7.72); variables relacionadas con
enfermedad: las de mayor efecto fueron “percepcion del estado de salud”, OR = 1.37 (1.13, 1.67) y calidad de vida (COOP-
Wonca), OR = 3.03 (2.32, 3.94); variables de dolor: dolor general, OR = 2.67 (1.87, 3.83) y artritis/artrosis, OR = 1.94 (1.38,
2.72); dificultades para ver, OR = 2.62 (1.84, 3.73) y oir, OR = 1.81 (1.21, 2.72). Se concluye que la SND es una situacion
compleja, lo que debe considerarse al programar soluciones que sean efectivas.

Loneliness is a phenomenon thatis becoming a matter of increasing
concern in developed countries. This concern increases interest in its
study, especially in large cities with high population density, where
more and more resources are being allocated to specific plans to
mitigate its effects. Loneliness affects individuals at any age and has
particular connotations among older people. The issue of loneliness
currently concerns professionals in various fields (health, sociology,
etc.) and even political authorities because of the effects of loneliness
on individual and social health, on the population’s well-being and its

relation with social support networks, but it was already a concern
in the middle of the last century (Sheldon, 1948). The concept of
loneliness is a multidimensional psychological construct that has
conventionally been considered as an unpleasant experience caused
by the contrast between expectations and a person’s real social
relationships (De Jong Gierveld, 1987). We start from an unpleasant
feeling that is a source of stress, clearly differentiating loneliness
from living alone and regardless of whether it may have a positive
added value as a component of active aging (Rodriguez-Rodriguez
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et al., 2017). Certainly, there is no single loneliness but many kinds,
and one of them corresponds to loneliness by choice or by a new life
situation, but managing its advantages and valuing the independence
it produces, which is considered as a strength for the elderly. In fact,
the Active Aging Index (promoted by the UNECE - United Nations
Economic Commission for Europe), which is calculated from a series
of components, considers living independently as a positive factor,
either alone or with a partner (UNECE, 2019). Therefore, a distinction
has been made between loneliness and feeling of isolation,
highlighting the circumstances of living alone and an extreme social
isolation (Smith & Victor, 2019). Loneliness can also be found at
other levels: latent solitude, common in those people who do not
have satisfactory social and affective relationships and who behave
similarly as people who feel alone, but do not manifest the feeling of
solitude; there is also a desired solitude, an indifferent solitude, and
an unwanted solitude. The latter is the one we are going to refer to
hereafter on, and it is the one that has drawn most studies’ attention.
We will use terminology such as loneliness and unwanted solitude
indistinctly.

Loneliness has been associated with a large number of organic
and psychological disorders. It is mainly associated with pathologies
related to hypothalamic-pituitary-adrenal axis, hyperstimulation,
cardiovascular risk, high blood pressure, high cholesterol, sleep
disorders, migraine, immune function, effects on transcription of
some genes, etc. (Christiansen et al., 2016; Hawkley & Cacioppo,
2010). Not only is it associated with increased morbidity, it has also
been associated with increased risk of mortality (Holt-Lunstad et
al., 2015). Cognitive aspects have also been widely studied and are
considered a risk factor for cognitive impairment and dementia (Boss
et al.,, 2015). Regarding mental health, it has been associated with
depression, anxiety, low self-esteem, emotional instability, negative
thoughts about oneself, etc.; it has also been associated with certain
personality traits, such as shyness, reduced sociability, or avoidance
behaviors (Ausin et al., 2017; Cacioppo et al., 2010; Martin-Maria et
al., 2020). Also, the neurobiological basis of isolation has been studied
to contribute to its global understanding (Bzdok & Dunbar, 2020).

Drawing on the literature review, we conclude that loneliness is
a multidimensional construct associated with multiple variables.
These variables are objective (physical health, sociodemographic
variables such as living alone, etc.) and subjective (that is, subjectively
assessed, such as mental health, especially depression and anxiety,
perception of health and quality of life, etc.), hence the importance of
assessing all these variables to study their association with loneliness
among the elderly.

One problem that arises concerns is how to assess and measure
loneliness. It can be done with scales or structured questionnaires
or with some questions. There are several scales, among them Jong
Gierveld Scale (De Jong Gierveld & Van Tilburg, 2006) and ESTE
Scales of social loneliness (Rubio & Aleixandre, 1999). In population-
based studies, the basic assessment is made with one or more direct
questions that usually include “Do you live alone?” and “Are you
feeling or have you felt alone?”. The correspondence between these
types of questions and the validated scales has been the subject of
studies with mixed results (Victor, Grenade et al., 2005).

In Spain, several important studies or surveys on loneliness have
been carried out, some of them population-based, among them Ausin
etal,, (2017), Losada et al., (2012), and Martin-Maria et al., (2020). The
present study is included in these epidemiological cross-sectional
studies with a representative sample of the population.

The aim of this study is to describe the situation of loneliness in
the elderly through a transversal population study and to analyze the
relationships with different variables of mental health, diseases, pain,
and health perception.

Based on previous studies, we start from the hypothesis that the
feeling of loneliness is a multidimensional construct associated with
objective and subjective variables. In the first place, we propose that

variables related to mental health and quality of life are associated
with the feeling of loneliness in the elderly. Secondly, we expect to
find an association between loneliness and physical health variables,
although, given the subjective component of loneliness, these will
have less weight in explaining the feeling of loneliness.

Method
Sample

The presentresearchis a transversal, descriptive, epidemiological
study with an analytical approach. The sample was taken from the
Health Study of the City of Madrid, 2017. Based on the census, a
stratified random sampling was made according to the districts of
the city with a probability sampling by age and sex. Total N of the
study was 9,676, of which 8,845 were full interviews and 831 were
unfinished interviews. They were conducted to people from 15 to
98 years old. In the present study of loneliness, data were taken
from respondents over 65 years of age. The sample includes 2,060
people aged between 65 and 98 years old.

Procedure and Instruments

The survey was carried out on the telephone. A structured
questionnaire with closed-ended questions was used. Most of
the questions required yes/no responses; when they were open
questions, questions with yes/no answers were asked until all the
possible answer options were included. The survey and its protocols
were approved by the Carlos Il Health Institute Ethics Committee (No.
CEI PI 51-2017-v2). At the beginning of the interview, participants
received information regarding the origin of the interview, the
objectives and other aspects related to the study and they were
informed that the data was confidential and anonymized, making
their identification impossible; they voluntarily participated when
they consented. Interviewers were personnel trained for this task by
professionals.

In the field of health, direct questions were asked about illnesses
suffered, consumption of various types of drugs, and health-related
issues such as disability, sleep, attendance at health services,
pain, alcohol consumption, etc. The 12-item Goldberg General
Health Questionnaire was also applied. There are versions of 60,
30, 28, 20, and 12 items, and it is a recommended instrument to
be used in health surveys (McDoweel, 2006). This questionnaire
has been used in Primary Care and in epidemiological studies
with the general population as a screening test of non-psychotic
mental health pathology (symptoms of depression, stress, suicidal
ideation, coping, etc). It can be administered using a Likert scale
(with 4 options, range 0-48) and a score of two categories (0-0-1-
1) (range 0-12); its use as a scalar variable presents a cut-off point
(3/4) indicating probable case/no case (Bones-Rocha et al., 2010);
the 12-item version presents, when used as a screening for mental
pathology, a sensitivity of 83.4% and a specificity of 76.3% (Goldberg
et al., 1997). In the Spanish population (Rocha et al., 2011) the
internal consistency of the instrument has a Cronbach’s alpha of
.90; in the factor analysis (KMO = .93) the variance explained by a
single factor is 73%, so it can be used as a one-dimensional scale,
and 89% in the three-factor model; several authors have shown the
multidimensionality of the GHQ. In this sample, Cronbach’s alpha
is .792; Hotelling’s T square, F = 475.53, p <.001; Spearman-Brown
coefficient is .813; Gutman'’s coefficient .810.

To measure Health Related Quality of Life (HRQOL) the COOP-
Wonca was used (Wonca Classification Committee, 1990). The
COOP-Wonca is a 5-point response scale, with 1 representing the
best and 5 representing the worst level of functioning (range 9-45).
It is used face to face as a regular questionnaire with verbal stimuli
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or through charts that exemplify the various items, and it can also
be self-administered. It includes questions about fitness, feelings,
daily and social activities, health and changes in health, pain, etc. It
is used in population studies, but also in primary care; we used the
9-item version and the adaptation of Lizan and Reig (1999). These
authors find that Cronbach’s alpha coefficient is .82; Gutman'’s
coefficient is .82, and the corrected Spearman-Brown coefficient is
.82; test-retest reliability at two weeks varied between .52 and .72
for the 9 questions; in subjects who did not experience changes this
reliability was between .66 and .81; in factor analysis they only found
one factor. A psychometric study of administration was carried out
on the telephone (Pedrero-Pérez & Diaz-Olalla, 2016); the internal
consistency was .93 and factor analysis found a single factor that
explained 78.8% of variance. Since the survey was conducted by
telephone, it was not possible to use the charts, so the contents of
each item were converted into verbal stimuli in the same way as
responses. In this sample, Cronbach’s alpha is .750, and Hotelling’s
T squared, F= 1935.86, p < .001. Spearman-Brown coefficient is .738
and Gutman'’s coefficient is .736.

To evaluate the presence of diseases, including depression and
anxiety, questions such as “Has your doctor told you that you have
the disease?” were asked, this mode of survey being frequent in
population-based studies (Comijs et al., 2002). Objective cognitive
performance was studied with five questions about time orientation
(TO): day of the week, day of the month, current month, current
season, and current year. In this sample, Cronbach’s alpha is .978,
and Hotelling’s T square, F=31.399 (p <.001), intraclass correlation =
.899 (IC = .890, .908); Spearman-Brown coefficient is .966; Gutman’s
coefficient is .941. In factor analysis (KMO = .885) the variance
explained by a single factor is 92.09%, hence it can be used as a one-
dimensional scale.

These questions were taken from Mini Mental State Examination
(Folstein et al., 1975) and a variable was constructed with them, i.e,
the number of failures from each of the subjects, and it also assesses
the objective memory performance (Sweet et al., 1999). Memory
complaints answer the question “;Do you have memory problems?”.
Subjective cognitive decline (SCD) was assessed with 7 questions of
a scale constructed for the purpose of the survey, taking into account
the SCD criteria (Jessen et al., 2014); however, in the current article
these questions were used independently of each other, and the scale
was not employed.

Regarding loneliness, several specific questions were asked: “Do
you live alone?”, with answers Yes/No; “Have you felt lonely in the
last year?”, with answers always, almost always, quite a few times,
rarely, never or almost never; and “How many people do you live
with?”.

Data Analysis

The statistical analysis was performed with the SPSS program
(IBM SPSS Statistics for Windows, v. 20.0. Armonk, NY, IBM Corp.). The
dependent variable was “feeling lonely” or loneliness. Throughout
most of the analysis, the feeling of loneliness variable was categorized
in a dichotomous way Yes/No (Yes: always, almost always, and quite a
few times; No: rarely, never, and almost never). Categorical variables
were coded so that the highest number always indicated the greatest
burden or pathology. Thirty-six variables were studied, in addition
to the epidemiological ones, in relation to solitude; all of them were
grouped a priori in 5 blocks (see Table 2), to analyze which of the
variables in each group had a higher predictive value. To study the
association between the dependent variable and the independent
variables, according to whether they are categorical or scalar, we
used ANOVA, with n?effect size, contingency tables with Cramer’s
V statistic for the effect size (when both variables were categorical),
and Pearson’s correlation coefficient (r). For the predictor study,

logistic regression was used with odds ratio (OR) and its confidence
interval (CI), the -2log likelihood as the model’s statistic of fit and
the Nagelkerke’s R? (a correction of Cox and Snell’s R?) to show the
explained variance. The effect sizes were interpreted according to
the following criteria: Cramer’s V, .10 = small effect, .30 = medium
effect, .50 = large effect, ANOVA, n?, = .01 = small effect, .06 = medium
effect, .14 = large effect, multiple regression, R?, .02 small effect, .13 =
medium effect, and .26 = large effect (Cohen, 1988).

Most of the questions were administered to the entire sample,
although some variables included non-responding participants
and were considered “missing” data. The question “do you have
memory problems?” was asked to 49.5% of the sample and, of these
participants, those who answered “yes” were administered the rest
of the cognitive complaint’s questions.

Results
General Data

In Table 1 we can see the main epidemiological data of the sample.
The age range is 65-98 years, mean age = 73.26 (DT = 6.19). We can see
that 9.24% of the entire older population feels lonely; 27.5% of them
live alone, of whom 19.7% report feeling lonely, and 5.3% report feeling
lonely despite living with others. There is an association between
feeling lonely and living alone (x? = 100.99, p <.001, Cramer’s V =.22).

Table 1. Socio-demographic Characteristics, Percentage of the Total Sample

Variable N %
Gender
Male 795 38.6
Female 1265 61.4
Age groups
65-69 703 341
70-74 528 25.6
75-79 565 274
80-84 153 7.4
85 and over 111 5.5
Ocupational social class
Manager/university 726 35.2
Skilled worker 752 36.5
Semi/unskilled worker 529 25.7
Never been employed 53 2.6
Level of studies
Primary or less 594 28.8
Secondary 822 39.9
University students (medium/high) 644 313

Loneliness and Health Variables

In Table 2 we present bivariate relationships between loneliness
and each of the health variables, with corresponding statistics and
effect size.

Feeling of loneliness is associated with all the mental health-
related variables, especially with depression (32.5% of people
reporting depression refer feeling lonely) and chronic anxiety (30.9%
of them feel lonely). The frequency of self-reported depression in
the study is 11.2%. Subjects who live alone reported suffering from
depression more frequently (14%) compared to subject who do not
live alone (10.2%) (x?= 5.90, p = .015; V = .05). Loneliness is also
significantly associated with quality of life, perception of health
status, and other health-related variables (including some chronic
diseases). With regard to the HRQL items (COOP-Wonca), among
those who show a much worse quality of life the percentage of
reported loneliness is higher, and this happens for all questions, with
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Table 2. Association among Dependent (loneliness) and Independent Variables

N (%) Bivariable study
Variables Statistic p Effect size
Cognitive performance
Memory complaints Yes: 200 (19.7%) No: 816 (80.3%) x*=13.30 <.001 V=11
Temporal orientation F1,988)=6.83 <.01 n?=.007
Memory problems affect your daily life Yes: 30 (15%) No: 170 (85%) x> =6.84 .009 V=.19
Difficulties with attention or concentration Yes: 63 (31.5%) No: 137 (68.5%) x?=0.65 420 V=.06
Have you seen a doctor about this? Yes: 86 (43%) No: 114 (57%) x? =105 305 V=.07
Lt ot 5l LAt s S e oy Yes: 23 (11.5%) No: 177 (88.5%) 2=532 021 V=16
than other people your age?
i Eise memory or attention prElples Yes: 123 (61.5%) No: 77 (38.5%) =171 191 V=09
worry you?
Mental health
General mental health (GHQ 0-12) 1, 2050) =452.03 <.001 n%=.18
Depression Yes: 231 (11.2%) No: 1825 (88.8%) %> =167.38 <.001 V=.29
Taking tranquilizers (last two weeks) Yes: 445 (21.6%) No: 1611 (78.4%) x* =62.86 <.001 V=18
Chronic anxiety Yes: 152 (7.4%) No: 1904 (92.6%) x*=91.98 <.001 V=21
Taking antidepressants (last two weeks) Yes: 154 (7.5%) No: 1902 (92.5%) x?=55.57 <.001 V=16
Quality of sleep Good: 958 (94.4%) Bad: 57 (5.6%) x> =22.09 <.001 V=15
Disease-related variables
Perception of health status Intermedinier 533‘1(’3?.33% 1815?1?)1(238 c()g.'s}’/o(;o\;feg;%gﬁ:) s6(27%) X T10565 o V=23
Quality of life health related (COOP-Wonca) H1,2055)=285.20 <.001 n?=.12
Multimorbidity (0-11) TWOT;TSi:fl‘ggge(i‘;gi/f)eﬁozlsezz 53&88?13%) 22 =29.81 <001 V=12
Chronic diseases Yes: 1165 (56.7%) No: 891 (43.3%) x*=15.16 <.001 V=.09
Hospital admission in the last year Yes: 300 (14.6%) No: 1756 (85.4%) x*=17.29 <.001 V=.09
Pain variables
Pain (non-localized) Yes: 906 (44.1%) No: 1150 (55.9%) x> =66.78 <.001 V=18
Arthritis/arthrosis Yes: 873 (42.5%) No: 1183 (57.5%) ¥ =48.76 <.001 V=15
Taking opioids (last two weeks) Yes: 233 (11.3%) No: 1823 (88.7%) x* =26.60 <.001 V=11
Chronic cervical pain Yes: 493 (24%) No: 1563 (76%) x?=29.48 <.001 V=12
Chronic lumbar pain Yes: 589 (28.6%) No: 1467 (71.4%) x?=31.97 <.001 V=13
Headaches or migraines Yes: 142 (6.9%) No: 1914 (93.1%) ¥ =711 .008 V=.06
Pain index (range 0-6, 0 = no pain) H1,2055) = 88.19 <.001 n?=.04
Specific diseases
Difficulties in seeing Yes: 278 (13.5%) No: 1778 (86.5%) %% =45.56 <.001 V=15
Difficulties in hearing Yes: 221 (10.7%) No: 1835 (89.3%) x> =18.68 <.001 V=10
Heart disease (angina, heart attack) Yes: 208 (10.1%) No: 1848 (89.9%) x*=1211 <.001 V=.08
Chronic allergy Yes: 129 (6.3%) No: 1927 (93.7%) x?=8.13 .004 V=.06
Diabetes Yes: 308 (15%) No: 1748 (85%) ¥ =14.003 <.001 V=.08
Thyroid disease (hypothyroidism) Yes: 262 (12.7%) No: 1794 (87.3%) x*=1141 <.001 V=.07
High cholesterol Yes: 722 (35.1%) No: 1334 (64.9%) x*=3.24 .072 V=.04
Hypertension Yes: 902 (43.9%) No: 1154 (56.1%) x?=9.08 .003 V=.07
Asthma Yes: 129 (6.3%) No: 1927 (93.7%) x> =813 .004 V=.06
Lung disease Yes: 119 (5.8%) No: 1937 (94.2%) ¥ =2.66 103 V=.04
Gastroduodenal ulcer Yes: 94 (4.6%) No: 1962 (95.4%) x*=0.71 399 V=.02

Note. Cramer’s V and n? = effect size.

those who say that “their life has been much worse” (54% report
loneliness) standing out against those who say, in the same item,
that “they have done very well” (2.8% report loneliness), as well as
those with limitations in their social activities (52% report loneliness)
against those who show no limitations (6.8% report loneliness).
Among those who perceive their health as very bad, 30.4% feel
lonely, compared to 3.4% of those who perceive it as very good. With
regard to multi-morbidity, the percentage of loneliness of those
persons who do not suffer from any disease is well below the average
(4.5%); among those who suffer from more than two diseases, the
percentage of people reporting loneliness is 13.6%. The alteration
that is associated with the highest percentage of loneliness is
impaired vision and a hearing difficulty that prevents them from

carrying out their usual tasks; among these, 20.1% feel loneliness, as
opposed to only 7.5% of those who do not have such difficulties; of
those with a hearing impairment, 17.2% feel loneliness, as opposed
to 8.3% of those who hear well. We observe that all associations
between loneliness and every type of pain are significant. Of those
respondents who feel lonely, 22.6% take pain medication, compared
to 10.2% of those who do not feel loneliness. The variable with the
higher effect size is non-localized pain (yes/no), 44.1% of the sample
of older people feel this type of pain; 15.1% among those who feel
this pain feel alone, while the percentage of loneliness of those who
do not feel pain is 4.6%.

People who feel lonely have a worse cognitive performance:
among those who do not have problems of time orientation, 7.1%
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feel loneliness, while it rises to 17.4% among those who have three
or more cognitive-related failures. Among people who live alone,
19.7% refer to have memory problems and, of these, 14.5% feel
lonely, while the percentage of loneliness of those respondents
who do not report memory problems is 6.6%.

Predictors of Loneliness: Cognitive Performance and Mental
and Physical Health

In the multivariate study we analyzed loneliness in relation to
the diverse blocks of variables that have been exposed in Table 2. We
carried out a logistic regression (forward conditional method) within
each group. The dependent variable was loneliness (Yes/No). The
possible predictors were the variables in each block that had been
significant in the bivariate study. In Table 3, we show the variables
that are significant with their OR and confidence interval and the
variables of the same block which are not significant.

In the cognitive performance block (2 of the final model = 5.46, p
=.02, Nagelkerke’s R? =.05) the only significant variable is “memory

Table 3. Predictors of Loneliness. Logistic Regression

problems affect daily life”; this variable had the largest effect size
in the bivariate study. Regarding mental health block (y? = 270.95, p
<.001, R? =.27), the variable that first enters in the model is general
mental health (GHQ-12) with an effect size of R?= .24, followed by
the variable depression which adds .02; it should be noted that
the biserial correlation between both of them is r= .45 (p <.001).
All mental health variables are significantly correlated between
them: anxiety and taking tranquilizers, r = .27; anxiety and taking
antidepressants, r = .38; depression and taking antidepressants, r
=.58; and anxiety and depression, r = .44; depression and taking
tranquilizers, r = .26; for all correlations p < .001. In the block of
disease and HRQOL (%2 = 162.97, p < .001, R? = .17) this variable has
the largest effect size (R? = .16). The association between quality of
life and perception of health status is significant (F = 310.24, p <
.001, R? = .38), as well as having some chronic disease (F = 179.95,
p<.001, R? =.08); the correlation with multiborbidity is significant
as well (r=.43, p<.001). Among the pain variables (x> = 88.765, p
<.001, R? = .09), the one with the largest predictive effect size is
general pain with an R? = .07; the other two variables that enter
in the regression equation, arthritis/osteoarthritis and taking

Multivariable study

Variables OR Cl p
Cognitive performance

Memory problems affect your daily life 3.11 1.251,7.72 .015
Temporal orientation 462
Do you feel that you have worse memory than other people your age? 168
R?Nagelkerke =.049; -2log likelihood = 1158.532; 2= 5.455; p =.020

Mental health

General mental health (GHQ 0-12) 143 1.34, 1.52 <.001
Depression 2.34 1.54,3.53 <.001
Taking tranquilizers (last two weeks) 1.68 1.16, 2.41 .006
Chronic anxiety 521
Taking antidepressants (last two weeks) 901
Quality of sleep .966
R?Nagelkerke = .269; -2log likelihood = 990.158; %2 = 270.950; p <.001

Disease-related

Perception of health status 137 113, 1.67 <.001
Quality of life health related (COOP-Wonca) 3.03 2.32,3.94 .002
Multimorbidity (0-11) 110
Chronic diseases .883
Hospital admission in the last year 451
R?Nagelkerke = .166; -2log likelihood = 1103.874; %? = 162.968; p <.001

Pain variables

Pain 2.67 1.87,3.83 <.001
Arthritis/arthrosis 1.94 1.38,2.72 <.001
Taking opioids (last two weeks) 1.49 1.01,2.21 <.001
Chronic cervical pain 207
Chronic lumbar pain 299
Headaches or migraines 444
Pain index (range; O=no pain)

R?Nagelkerke =.092; -2log likelihood = 1178.076; %> = 88.765; p < .001

Specific diseases

Difficulties in seeing 2.62 1.84,3.74 <.001
Difficulties in hearing 1.81 1.21,2.72 .004
Heart disease (angina, heart attack) 1.73 1.13,2.63 .011
Chronic Allergy 1.76 1.05, 2.95 .032
Diabetes 1.68 1.16, 2.44 .006
Thyroid disease (hypothyroidism) 1.80 1.22,2.67 .003
Hypertension 331
Asthma 143

R?Nagelkerke =.077; -2log likelihood = 1192.568; y? = 74.273; p <.001

Note. OR = odds ratio; CI = confidence interval; R?- effect size.



56 P. Montejo Carrasco et al. / Clinica y Salud (2022) 33(2) 51-58

strong pain medications add very little to the prediction. Among
the specific diseases (x? = 74.273, p < .001, R? = .08), those with the
greatest effect size are those directly involved in the relationship
with others, alterations in seeing (R? = .04) and in hearing, which
adds an R? = .01; among those who have significant difficulties in
both directions, 28.3% feel loneliness.

Discussion

We have presented a cross-sectional epidemiological study. We
have analyzed factors related to health, both mental and physical, that
could be associated with feeling lonely. A first global consideration
is that loneliness is a phenomenon that involves many aspects of
the life of the elderly and is associated with quality of life, general
health, mental health, and physical health. We have tested our first
hypothesis: variables related to mental health and quality of life are
associated with the feeling of loneliness in the elderly; the second
hypothesis is also supported by the fact that effect sizes of mental
health and quality of life variables are higher than those of physical
health variables.

First data to be highlighted is the percentage of elderly people
who feel lonely, which is similar to other studies; Pinquart and
Sorensen (2001) in their meta-analysis indicated that figures of
loneliness ranged between 5 and 15%; in our country figures of most
authors are within these limits with similar socio-epidemiological
characteristics (Losada et al., 2012). These percentages have hardly
changed over the last 50 years (Dahlberg et al., 2018).

Cognitive Performance and Loneliness

Wehave analyzed memory complaintsand cognitive performance
in relation to loneliness. Loneliness, but not living alone, has been
associated with lower cognitive performance and even higher
prevalence of Alzheimer’s disease (Lara et al., 2019) as well as
subjective cognitive decline (Montejo et al., 2020). In the bivariate
study we have observed that an objective variable associated with
loneliness is memory failures (temporal disorientation) and other
subjective variables, such as memory complaints, being worse at a
cognitive level than other people of the same age, and alterations
in daily life due to memory problems; the latter is the only
significant one in the multivariate analysis. Therefore, according to
our data, memory complaints are predictive of loneliness probably
due to its impact on everyday life. In a follow-up study, Donovan
et al. (2017) found, on the one hand, that loneliness accelerated
cognitive decline regardless of demographics and, on the other
hand, that those suffering from cognitive decline are more likely
to be lonely. The cause-effect relationship between loneliness,
cognitive function, and memory complaints is not clear; it is
probably a two-way relationship. Loneliness has been associated
with a poor response to stress situations and an increase in cortisol,
phenomena linked to a decrease in performance in several cognitive
functions (Cacioppo & Hawkley, 2009). At the biological basis, it
is the reduction of the dendritic web, alteration in the formation
of synapses and cell death, especially in frontal and hippocampal
regions, areas related to memory and executive functions (Boss et
al., 2015). Besides, loneliness is associated to poor environmental
stimuli and, therefore, to less cognitive activity, which can lead in
time to repercussions such as alterations in some cognitive areas
and, consequently, to disorders in daily life. Finally, depression,
which is closely associated with loneliness, could explain the
association between loneliness and memory complaints (Conde-
Sala et al., 2019). The association between depression and memory
complaints in older adults is well documented in the literature
(Balash et al., 2013).

Mental Health and Loneliness

Mental health disorders are all associated with loneliness in the
bivariate study. In the multivariate study, depression stands out. The
frequency of reported depression in our study is within the limits
of prevalence of this disease for the Spanish population (Alonso
et al., 2004). Our results are in line with most of the authors who
link mental health disorders, especially depression, with loneliness
(Conde-Sala et al., 2019). Feeling alone was included at the time as
one of the symptoms of depression. In an 18-years follow-up study
carried out with seniors, de la Torre-Luque et al. (2019) found that
loneliness was the strongest predictor of depression and persistence
of depression. Cacioppo et al. (2010), also in a longitudinal study,
found an association between depression and loneliness regardless
of other sociodemographic factors such as living alone, sex, age, etc.
For these authors, in most subjects, the various stressors (illness,
death, difficulties of various kinds, etc.) would cause loneliness that
would, in turn, act as a serious risk factor for depression. However,
once depression has been established, loneliness can also be a
consequence of it: anhedonia, decreased vitality, low self-esteem,
and other depressive symptoms cause the person to withdraw
from himself or herself and tend to become lonely. Both conditions
share common causes, both psychological and organic. Mitigating
loneliness in a depressed person has a twofold purpose: on the one
hand, treating depression and, on the other hand, facilitating the
opening of the depressed person to his/her closest environment, in
this case while fighting loneliness depression is treated.

Physical Health and Loneliness

In the relationship of loneliness and illness variables we observe,
according to our data, that it is mainly associated with those that
indicate awareness of health (perception of health and HRQOL).
Other authors have found similar results (Emerson et al., 2018).
Various researchers have developed conceptual models through
structural equations in which it is observed how physical health
and loneliness are mutually determined; some other factors, such
as age, personality/mental health, cognition, social support, and
contacts specifically via telephone, are predictors of both loneliness
and poor physical health (Smith & Victor, 2019). It is also associated
with some diseases, especially with difficulties in seeing and hearing,
which can lead to social isolation and feelings of loneliness, since
they are difficulties involved in the relationship with others and in
the integration into the environement (Victor, Scambler et al., 2005).
In our results, it is also associated with reported diseases such as
cardiovascular disease, hypertension, high cholesterol, heart disease,
diabetes, thyroid disease, asthma, and chronic allergy, as well as with
multimorbidity and chronic disease. There is an extensive literature
that associates loneliness with these diseases and tries to explain
how they originate (Christiansen et al., 2016; Hawkley & Cacioppo,
2010). The physiological mechanisms found that may be these
associations are fundamentally an alteration of the hypothalamic-
pituitary-adrenal axis, with effects on the adrenergic sympathetic
activity and increased vascular resistance, changes in immunity and
inflammatory activity mediated by the action of glucocorticoids and
increased activity of leukocytes and lymphocytes, increased activity
of interleukin-6, C-reactive protein and fibrinogen, and increased
tumor necrosis factor alpha (Yanguas et al., 2018).

In our results we found that loneliness is associated with
all the variables that value pain and, in the multivariate study,
pain in general, arthrosis-arthritis pain and taking strong pain
medication stand out. People who feel lonely take twice as much
strong pain medication as those who do not feel lonely. The
association of pain, especially chronic pain, and loneliness can
have several origins and is a two-way relationship. Loneliness is
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a risk factor for chronic pain. Jacobs et al. (2006), in a follow-up
study, found that solitude is a predictor of and increases back pain
since this type of pain, in large part, would be associated with
psychological and social factors. Other researchers (Jaremka et al.,
2013) also found that loneliness increases pain, depression, and
fatigue in cancer patients, an increase that would be through the
reaction to stress and increased cortisol. Our results suggest, as a
hypothesis, that people who feel lonely have a more accentuated
sensitivity to pain, probably due, on a physiological level, to the
alteration of the HPA axis and, on a psychological-behavioral level,
to having fewer resources (affective, activities, entertainment, etc.,
and in general all those provided by relationships with others)
to alleviate it. Other authors have studied the hypothesis in the
opposite direction: in a longitudinal study, Emerson et al. (2018)
found that chronic pain is a risk factor for loneliness, given that the
person who feels pain tends to diminish participation and social
interactions; these authors indicate that even those older people
who, in principle, are not at risk of loneliness (since they live with
others, are married, etc.) can suffer it due to pain; for these authors
pain predicts loneliness, regardless of mental health factors, and
other physical conditions. This last fact would indicate that treating
pain adequately can prevent loneliness in the elderly. There are few
studies on the physiological mechanism of the association between
solitude and physical pain: Eisenberger and Lieberman (2004)
carried out an interesting work using functional brain magnetic
resonance imaging that relates “social pain” (produced by solitude-
exclusion) with “physical pain” and evidencing the activation of
the same underlying brain areas (anterior cingulate cortex), as if
there were a common alarm system by which social pain increases
physical pain and vice versa.

Limitations

The study has the limitations inherent to most studies whose data
are obtained by telephone. First, most of the data are self-reported;
in adittion, there are individuals who do not want to respond;
there are some others who were not at home any of the times they
called on them; in these cases the search for a replacement person
is also randomized, but this has not been done in the research
that concerns us. On the other hand, there are few data and few
questions on important issues regarding the characteristics of
loneliness, including those related to family and relationships
or relevant events that may have been the origin of loneliness.
However, it must be taken into account that the objectives/goals
of the survey were to describe the factors of a social, economic,
health, and lifestyle nature, such as physical exercise, consumption
of food, or pets and certain phenomena (employment, noise,
use of cell phones, etc.) that affect older adults. It has not been,
as we have indicated above, a specific research on loneliness. As
a strong point we note that it is a study whose participants have
been extracted from the census at random taking into account age,
sex, and place of residence, then the sample is representative of the
city’s population.

Conclusions

Our results indicate that loneliness is a frequent phenomenon
in our society and that it needs to be addressed to improve the
quality of life of the elderly. Findings of this population study could
probably be applied to other cities with similar characteristics
in terms of population, level of development, and other similar
socio-demographic features. These results also indicate that the
majority of the elderly (90%) do not feel alone. Studies such as
this show the complexity and the multitude of both physical and
psychological variables that are significantly related to loneliness.

Furthermore, these relationships are often bi-directional or with
a causality that is still not well-defined. Solitude is, therefore, a
target to be aimed at from multiple fronts if we want to mitigate
it or decrease its frequency. An adequate approach to this complex
phenomenon must consider this reality in order to maximize
the probability of success or improvement. It is precisely this
complexity which, in part, may explain the doubtful effectiveness
of numerous interventions aimed at reducing loneliness, as well as
the discrepancy (Masi et al., 2011) between the results of researches
in this area.

Conflict of Interest

The authors of this article declare no conflict of interest.

References

Alonso, J., Angermeyer, M. C., Bernert, S., Bruffaerts, R., Brugha, T. S., Bryson,
H., De Girolamo, G., De Graaf, R., Demyttenaere, K., Gasquet, D., Haro,
J. M., Katz, S. J., Kessler, R. C., Kovess, Y., Lépine, ]J. P., Ormel, ]., Polidori,
G., Russo, L. ]., Vilagut, G. ... Vollebergh W. A M. (2004). Prevalence of
mental disorders in Europe: Results from the European study of the
Epidemiology of Mental Disorders (ESEMeD) project. Acta Psychiatrica
Scandinavica, 109(s420), 21-27. https://doi.org/10.1111/j.1600-
0047.2004.00327.x

Ausin, B., Mufioz, M., & Castellanos, M. (2017). Loneliness, sociodemographic
and mental health variables in Spanish adults over 65 years old.
The Spanish Journal of Psychology, 20, e46. https://doi.org/10.1017/
sjp.2017.48

Balash, Y., Mordechovich, M., Shabtai, H., Giladi, N., Gurevich, T., & Korczyn,
A. D. (2013). Subjective memory complaints in elders: Depression,
anxiety, or cognitive decline? Acta Neurologica Scandinavica, 127(5),
344-350. https://doi.org/10.1111/ane.12038

Bones Rocha, K., Pérez, K., Rodriguez-Sanz, M., Borrell, C., & Obiols, J. E.
(2010). Prevalencia de problemas de salud mental y su asociacién
con variables socioeconémicas, de trabajo y salud: resultados de la
Encuesta Nacional de Salud de Espafia. Psicothema, 22(3), 389-395.
https://www.redalyc.org/articulo.0a?id=72714400006

Boss, L., Kang D. H., & Branson, S. (2015). Loneliness and cognitive function
in the older adult: A systematic review. International Psychogeriatrics,
27(4), 541-553. https://doi.org/10.1017/S1041610214002749

Bzdok, D., & Dunbar, R. I. M. (2020). The neurobiology of social distance.
Trends in Cognitive Sciences, 24(9), 717-733. https://doi.org/10.1016/].
tics.2020.05.016.

Cacioppo, J. T., & Hawkley, L. C. (2009). Perceived social isolation and
cognition. Trends in Cognitive Sciences, 13(10), 447-454. https://doi.
org/10.1016/j.tics.2009.06.005

Cacioppo, J. T., Hawkley, L. C., & Thisted, R. A. (2010). Perceived social
isolation makes me sad: 5-year cross-lagged analyses of loneliness and
depressive symptomatology in the Chicago Health, Aging, and Social
Relations Study. Psychology and Aging, 25(2), 453-463. https://doi.
org/10.1037/a0017216

Christiansen, ]., Larsen, F. B., & Lasgaard, M. (2016). Do stress, health
behavior, and sleep mediate the association between loneliness and
adverse health conditions among older people? Social Science &
Medicine, 152, 80-86. https://doi.org/10.1016/j.socscimed.2016.01.020

Cohen, J. (1988). Statistical power analysis for the behavioral sciences (2™
ed.). Lawrence Erlbaum Associates.

Comijs, H. C., Deeg, D. J., Dik, M. G., Twisk, ]J. W., & Jonker, C. (2002).
Memory complaints: The association with psycho-affective and health
problems and the role of personality characteristics. A 6-year follow-
up study. Journal of Affective Disorders, 72(2), 157-165. https://doi.
org/10.1016/S0165-0327(01)00453-0

Conde-Sala, J. L., Garre-Olmo, J., Calvé-Perxas, L., Turré-Garriga, O.,
& Vilalta-Franch, ]. (2019). Course of depressive symptoms and
associated factors in people aged65+ in Europe: A two-year follow-up.
Journal of Affective Disorders, 245, 440-450. https://doi.org/10.1016/j.
jad.2018.10.358

Dahlberg, L., Agahi, N., & Carin Lennartsson, C. (2018) Lonelier than ever?
Loneliness of older people over two decades. Archives of Gerontology
and Geriatrics, 75,96-103. https://doi.org/10.1016/j.archger.2017.11.004

de Jong Gierveld, ]. (1987). Developing and testing a model of loneliness.
Journal of Personality and Social Psychology, 53(1), 119-128. https://
doi.org/10.1037/0022-3514.53.1.119

de Jong Gierveld, J., & Van Tilburg, T. (2006). A six-item scale for overall,
emotional and social loneliness: Confirmatory tests on survey data.
Research on Aging: A Bimonthly on Aging and the Life Course, 28(5),
582-598. https://doi.org/10.1177/0164027506289723

de la Torre-Luque, A., de la Fuente, ]., Sanchez-Niubo, A., Caballero, F. F,,
Prina, M., Muniz-Terrera, G., Haro, J. M., & Ayuso-Mateos, J. L. (2019).


https://doi.org/10.1017/sjp.2017.48
https://doi.org/10.1017/sjp.2017.48
https://doi.org/10.1017/S1041610214002749
https://doi.org/10.1016/j.tics.2020.05.016
https://doi.org/10.1016/j.tics.2020.05.016
https://doi.org/10.1016/j.tics.2009.06.005
https://doi.org/10.1016/j.tics.2009.06.005
https://doi.org/10.1037/a0017216
https://doi.org/10.1037/a0017216
https://doi.org/10.1016/S0165-0327(01)00453-0
https://doi.org/10.1016/S0165-0327(01)00453-0
https://doi.org/10.1016/j.jad.2018.10.358
https://doi.org/10.1016/j.jad.2018.10.358

58 P. Montejo Carrasco et al. / Clinica y Salud (2022) 33(2) 51-58

Stability of clinically relevant depression symptoms in old-age across
11 cohorts: A multi-state study. Acta Psychiatrica Scandinavica, 140(6),
541-551. https://doi.org/10.1111/acps.13107

Donovan, N. J.,, Wu, Q., Rentz, D. M., Sperling, R. A., Marshall, G. A., &
Glymour, M. M. (2017). Loneliness, depression and cognitive function
in older US adults. International Journal of Geriatric Psychiatry, 32(5),
564-573. https://doi.org/10.1002/gps.4495

Eisenberger, N. L., & Lieberman, M. D. (2004). Why rejection hurts: A
common neural alarm system for physical and social pain. Trends
in Cognitive Sciences, 8(7), 294-300. https://doi.org/10.1016/j.
tics.2004.05.010

Emerson, K., Boggero, I., Ostir, G., & Jayawardhana, J. (2018). Pain as a risk
factor for loneliness among older adults. Journal of Aging and Health,
30(9), 1450-1461. https://doi.org/10.1177/0898264317721348

Folstein M. F., Folstein S., & McHugh P. R. (1975). Mini-Mental State: A
practical method for grading the cognitive state of patients for the
clinicians. Journal of Psychiatric Research, 12(3), 189-198. https://doi.
org/10.1016/0022-3956(75)90026-6

Goldberg, D. P, Gater, R., Sartorius, N., Ustun, T. B., Piccinelli, M., Gureje, O.,
& Rutter, C. (1997). The validity of two versions of the GHQ in the WHO
study of mental illness in general health care. Psychological Medicine,
27(1), 191-197. https://doi.org/10.1017/S0033291796004242

Hawkley, L. C., & Cacioppo, J. T. (2010). Loneliness matters: A theoretical
and empirical review of consequences and mechanisms. Annals of
Behavioral Medicine, 40(2), 218-227. https://doi.org/10.1007/s12160-
010-9210-8

Holt-Lunstad, J., Smith, T. B., Baker, M., Harris, T., & Stephenson, D. (2015).
Loneliness and social isolation as risk factors for mortality: A meta-
analytic review. Perspectives on Psychological Science, 10(2), 227-237.
https://doi.org/10.1177/1745691614568352

Jacobs, J. M., Hammerman-Rozenberg, R., Cohen, A., & Stessman, J. (2006).
Chronic back pain among the elderly: Prevalence, associations,
and predictors. Spine, 31(7), e203-e207. https://doi.org/10.1097/01.
brs.0000206367.57918.3¢c

Jaremka, L. M., Fagundes, C. P, Glaser, R., Bennett, ]. M., Malarkey, W. B.,
& Kiecolt-Glaser, J. K. (2013). Loneliness predicts pain, depression,
and fatigue: Understanding the role of immune dysregulation.
Psychoneuroendocrinology, 38(8), 1310-1317. https://doi.org/10.1016/j.
psyneuen.2012.11.016

Jessen F., Amariglio R. E, Martin van Boxtel M. E., Breteler M., Ceccaldi
M., Chételat G, Dubois, B., Dufouil, C., Ellis, K. A., van der Flier, W.
F., Glodzik, L., van Harten, A. C,, de Leon, M. J., McHugh, P., Mielke,
M. M., Molinonuevo, J. M., Mosconi, L., Osorio, R. S., Perrotin, A., ...
Subjective Cognitive Decline Initiative (SCD-I) Working Group. (2014).
A conceptual framework for research on subjective cognitive decline
in preclinical Alzheimer’s disease. Alzheimer’s & Dementia, 10(6), 844-
852. https://doi.org/10.1016/j.jalz.2014.01.001

Lara, E., Martin-Maria, N., De la Torre-Luque, A., Koyanagi, A., Vancampfort,
D., Izquierdo, A., & Miret, M. (2019). Does loneliness contribute to mild
cognitive impairment and dementia? A systematic review and meta-
analysis of longitudinal studies. Ageing Research Reviews, 52, 7-16.
https://doi.org/10.1016/j.arr.2019.03.002

Lizdn L, & Reig A. (1999). Adaptacién transcultural de una medida de la
calidad de vida relacionada con la salud: la versién espafiola de las
vifietas COOP/WONCA. Atencion Primaria, 24(2), 75-82.

Losada, A., Marquez-Gonzélez, M., Garcia-Ortiz, L., Gomez-Marcos, M. A.,
Ferndndez-Fernandez, V., & Rodriguez-Sanchez, E. (2012). Loneliness
and mental health in a representative sample of community-dwelling
Spanish older adults. Journal of Psychology: Interdisciplinary and

Applied, 146(3), 277-292. https://doi.org/10.1080/00223980.2011.582
523

Martin-Maria N., Caballero F. F., Miret M., Tyrovolas S., Haro J. M., Ayuso-
Mateos J. L., & Chatterji S. (2020). Differential impact of transient and
chronic loneliness on health status. A longitudinal study. Psychology
Health, 35(2), 177-195. https://doi.org/10.1080/08870446.2019.16323
12

Masi, C. M., Chen, H.Y.,Hawkley, L. C., & Cacioppo, J. T.(2011). Ameta-analysis
of interventions to reduce loneliness. Personality & Social Psychology
Review,15(3), 219-266. https://doi.org/10.1177/1088868310377394

McDowell, 1. (2006). Measuring health - a guide to rating scales and
questionnaires (3" ed.). Oxford University Press.

Montejo, P.,, Prada, D., Pedrero-Perez, E., & Montenegro-Pefia, M. (2020).
Subjective cognitive decline: Mental health, loneliness, pain and
quality of life. Poblational study. Journal of Aging Science, 8, 218.
https://doi.org/10.35248/2329-8847.20.08.218

Pedrero-Pérez, E. J., & Diaz-Olalla, J. M. (2016). COOP/WONCA: fiabilidad y
validez de la prueba administrada telefénicamente. Atencién Primaria,
48(1), 25-32. https://doi.org/10.1016/j.aprim.2014.12.010

Pinquart, M., & Sorensen, S. (2001). Influences on joneliness in older adults:
A meta-analysis. Basic and Applied Social Psychology, 23(4), 245-266.
https://doi.org/10.1207/5S15324834BASP2304_2

Rocha K. B., Pérez, K., Rodriguez-Sanz, M., Borrell, C., & Obiols, ]. E. (2011).
Propiedades psicométricas y valores normativos del General Health
Questionnaire (GHQ-12) en poblacién general espafiola. International
Journal of Clinical and Health Psychology, 11(1), 125-139.

Rodriguez-Rodriguez, V., Rojo-Perez, F.,, Fernandez-Mayoralas, G., Morillo-
Tomas, R., Forjaz, J., & Prieto-Flores, M. E. (2017). Active ageing index:
Application to Spanish regions. Journal of Population Ageing, 10(1),
25-40. https://10.1007/s12062-016-9171-1

Rubio, R., & Aleixandre, M. (1999). La escala “Este”, un indicador objetivo
de soledad en la tercera edad. Geriatrika. Revista Iberoamericana de
Geriatria y Gerontologia, 15, 26-35.

Sheldon, ]J. H. (1948). The social medicine of old age. Oxford University
Press.

Smith, K. J., & Victor, C. (2019). Typologies of loneliness, living alone and
social isolation, and their associations with physical and mental
health. Ageing & Society, 39(8), 1709-1730. https://doi.org/10.1017/
S0144686X18000132

Sweet, ]J. ]., Suchy, Y., Leahy, B., Abramowitz, C., & Novinsky, C. J. (1999).
Normative clinical relationships between orientation and memory: Age
as an important moderator variable. The Clinical Neuropsychologist,
13(4), 495-508. https://doi.org/10.1076/1385-4046(199911)13:04;1-
Y;FT495

UNECE. (2019). Active ageing index 2018. United Nations Economic
Commission for Europe. Geneva. https://unece.org/population/active-
ageing-index.

Victor, C., Grenade, L., & Boldy, D. (2005). Measuring loneliness in later life:
A comparison of differing measures. Reviews in Clinical Gerontology,
15(1), 63-70. https://doi.org/10.1017/S0959259805001723

Victor, C. R, Scambler, S. J., Bowling, A. N. N., & Bond, ]J. (2005). The
prevalence of, and risk factors for, loneliness in later life: A survey of
older people in Great Britain. Ageing & Society, 25(6), 357-375. https://
doi.org/10.1017/S0144686X04003332

Wonca Classification Committee. (1990). Functional status measurement
in primary care. Springer-Verlag.

Yanguas, J., Pinazo-Henandis, S., & Tarazona-Santabalbina, F. J. (2018). The
complexity of loneliness. Acta Bio Medica: Atenei Parmensis, 89(2),
302-314. https://doi.org/10.23750/abm.v89i2.7404


https://doi.org/10.1016/0022-3956(75)90026-6
https://doi.org/10.1016/0022-3956(75)90026-6
https://doi.org/10.1177/1745691614568352
https://doi.org/10.1097/01.brs.0000206367.57918.3c
https://doi.org/10.1097/01.brs.0000206367.57918.3c
https://doi.org/10.1016/j.psyneuen.2012.11.016
https://doi.org/10.1016/j.psyneuen.2012.11.016
https://doi.org/10.1016/j.jalz.2014.01.001
https://doi.org/10.1080/00223980.2011.582523
https://doi.org/10.1080/00223980.2011.582523
https://doi.org/10.1080/08870446.2019.1632312
https://doi.org/10.1080/08870446.2019.1632312
https://doi.org/10.1017/S0144686X18000132
https://doi.org/10.1017/S0144686X18000132
https://doi.org/10.1076/1385-4046(199911)13:04;1-Y;FT495
https://doi.org/10.1076/1385-4046(199911)13:04;1-Y;FT495

	_Hlk66175860
	_Hlk63207457
	_Hlk63241083
	_Hlk63239060
	_Hlk63241229
	_Hlk63207794
	_Hlk62716429
	_Hlk62716439
	_Hlk63153448
	_Hlk63154438
	_Hlk62546435
	_Hlk63153477
	_Hlk62716401
	_Hlk63236741
	_Hlk63234856
	_Hlk61807625
	_Hlk62549456
	_Hlk63154589
	_Hlk63153281
	_Hlk63154677
	_Hlk62716854
	_Hlk63241525
	_Hlk62328369
	_Hlk63241588
	_Hlk63241618
	_Hlk66213331
	_Hlk66212591
	_Hlk65749789
	_Hlk63071374
	_Hlk62719625
	_Hlk63065110
	_Hlk63061856
	_Hlk65756553
	_Hlk66182505
	_Hlk63292055
	_Hlk66182514
	_Hlk63293499
	_Hlk63275629
	_Hlk63293431
	_Hlk63290949

