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ABSTRACT

OBJECTIVES

To identify data availability, gaps, and patterns for
population level prevalence of loneliness globally,
to summarise prevalence estimates within World
Health Organization regions when feasible through
meta-analysis, and to examine temporal trends of
loneliness in countries where data exist.
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Embase, Medline, PsycINFO, and Scopus for peer
reviewed literature, and Google Scholar and Open
Grey for grey literature, supplemented by backward
reference searching (to 1 September 2021)

ELIGIBILITY CRITERIA FOR SELECTING STUDIES
Observational studies based on nationally
representative samples (n=292), validated
instruments, and prevalence data for 2000-19.

Two researchers independently extracted data and
assessed the risk of bias using the Joanna Briggs
Institute checklist. Random effects meta-analysis
was conducted in the subset of studies with relatively
homogeneous research methods by measurement
instrument, age group, and WHO region.

RESULTS

Prevalence data were available for 113 countries or
territories, according to official WHO nomenclature
for regions, from 57 studies. Data were available

for adolescents (12-17 years) in 77 countries or
territories, young adults (18-29 years) in 30 countries,
middle aged adults (30-59 years) in 32 countries, and
older adults (260 years) in 40 countries. Data for all
age groups except adolescents were lacking outside
of Europe. Overall, 212 estimates for 106 countries
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WHAT IS ALREADY KNOWN ON THIS TOPIC

Increasing evidence suggests that loneliness at a problematic level has serious
health consequences

As loneliness is increasingly recognised as an important health and social
problem, governments worldwide should aim to tackle this issue through
policies and initiatives

Itis still unclear how widespread loneliness is on a global scale
WHAT THIS STUDY ADDS

Loneliness at a problematic level is prevalent in many countries, and important
data gaps exist, particularly in low and middle income countries

A geographical pattern for loneliness prevalence was found, with northern
European countries consistently showing low levels

Data are insufficient to make conclusions about temporal trends of loneliness on
a global scale
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from 24 studies were included in meta-analyses.

The pooled prevalence of loneliness for adolescents
ranged from 9.2% (95% confidence interval 6.8%

to 12.4%) in South-East Asia to 14.4% (12.2% to
17.1%) in the Eastern Mediterranean region. For
adults, meta-analysis was conducted for the European
region only, and a consistent geographical pattern was
shown for all adult age groups. The lowest prevalence
of loneliness was consistently observed in northern
European countries (2.9%, 1.8% to 4.5% for young
adults; 2.7%, 2.4% to 3.0% for middle aged adults;
and 5.2%, 4.2% to 6.5% for older adults) and the
highest in eastern European countries (7.5%, 5.9%

to 9.4% for young adults; 9.6%, 7.7% to 12.0% for
middle aged adults; and 21.3%, 18.7% to 24.2% for
older adults).

CONCLUSION

Problematic levels of loneliness are experienced by
a substantial proportion of the population in many
countries. The substantial difference in data coverage
between high income countries (particularly Europe)
and low and middle income countries raised an
important equity issue. Evidence on the temporal
trends of loneliness is insufficient. The findings of
this meta-analysis are limited by data scarcity and
methodological heterogeneity. Loneliness should
be incorporated into general health surveillance
with broader geographical and age coverage, using
standardised and validated measurement tools.

SYSTEMATIC REVIEW REGISTRATION
PROSPERO CRD42019131448.

Introduction

Humans thrive on meaningful social connections.
Feelings of loneliness set in when a discrepancy exists
between one’s desired and one’s actual level of social
relationships.’ Loneliness is a negative, subjective
experience’ closely linked to the quality of social
connections.’ Loneliness is similar to, but distinct
from, social isolation, which is defined as a lack of
social contacts, and being alone, characterised as
being physically removed from social connections.*
Transient loneliness is a common experience,’ but
chronic or severe loneliness pose threats to health and
wellbeing.

Growing evidence has linked loneliness to various
adverse health outcomes. Loneliness is associated
with unfavourable cardiovascular health indicators,
such as increased activation of the hypothalamic-
pituitary-adrenal axis,® high blood pressure, increased
cholesterol levels,” 7 and coronary heart disease.?
Loneliness is associated with sleep disturbance’
and increased risk of mild cognitive impairment and
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dementia.'® Loneliness may also be detrimental to
behavioural, mental, and social health throughout
the lifespan, influencing outcomes such as substance
misuse, suicidal ideation,'* anxiety, depression,'? and
poor subjective wellbeing.” According to a 2015 meta-
analysis, people with chronic loneliness had a 26%
increased risk of mortality.* This increased risk is
comparable to established risk factors such as physical
inactivity'* and grade 1 obesity.*

Culture affects levels of loneliness.'® Individualism-
collectivism has been long considered an important
cultural determinant of loneliness.'” A recent
conceptual model® postulated that risk factors, such as
age, interact with triggering events, such as retirement,
resulting in feelings of loneliness. Considering that
some well established risk factors of loneliness,
such as depression'® and chronic disease,'® are
increasing, and that triggering events are part of life
(eg, the covid-19 pandemic), it is likely that these risk
factors would impact the prevalence of loneliness.
Accordingly, loneliness is increasingly recognised as
an important health and social issue, with some health
professionals, including former US surgeon general
Vivek Murthy, labelling it as an epidemic.?’ In 2018, the
United Kingdom appointed the world’s first minister for
loneliness. Worldwide, initiatives have been launched
to address “the epidemic of loneliness.”?* >

With loneliness now defined as a public health
problem,?* ?° tackling it requires public health
approaches, which begin with defining the magnitude
and distribution of the problem through surveillance.?®
A recent estimate suggests that one third of the
population in industrialised countries experience
loneliness, and one in 12 people experiences
loneliness at a problematic level?®’; however, the
basis of this estimate is unclear. Understanding the
prevalence of loneliness globally can help decision
makers gauge the scope and severity of the problem.
In light of the covid-19 pandemic, summarising the
global prevalence of loneliness before the pandemic
would help to identify a prepandemic baseline for
subsequent monitoring. Identifying data gaps would
also help to inform research endeavours and public
health surveillance. In our systematic review and
meta-analysis we identified data availability, gaps, and
patterns for population level prevalence of loneliness
among different age groups globally. We summarised
and compared available prevalence estimates within
World Health Organization regions when feasible
through meta-analysis, and examined temporal trends
of loneliness in countries with data.

Methods
Protocol and data sources
Our reporting conforms to the preferred reporting
items for systematic reviews and meta-analyses
(PRISMA) guidelines.?” The reporting of meta-analysis
conforms to the meta-analyses of observational studies
in epidemiology (MOOSE) checklist.?®

We searched for scientific literature published in
any language using Embase, Medline, PsycINFO, and
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Scopus, supplemented by searching the grey literature
using Google Scholar and Open Grey up to 1 September
2021. Search terms included “loneliness”, “social
isolation”, and “prevalence”, as well as other medical
subject headings, truncations, and adjacent operators
(supplementary table S1). After duplicates had been
removed, additional literature was identified through
backwards reference searching.

Eligibility criteria

Studies were included if they were observational,
reported prevalence of loneliness, included data
from January 2000 to December 2019 (pre-covid-19
pandemic), and had nationally representative study
samples. To ensure population representativeness and
comparability across estimates, we excluded studies
if the sampling frame or process was inappropriate
for assessing the general population® (eg, university
students), the sample size was smaller than 292
(calculated using the formula by Naing et al,*® with
an expected prevalence of 5%), the measurement
instrument was not validated, and the prevalence of
chronic or severe loneliness could not be obtained (eg,
studies asked about transient loneliness, which is a
common experience and not at a problematic level).

Study selection and data extraction

References were imported into Endnote (Philadelphia,
version X8.2) and duplicates removed. Tworeviewers (DS,
ML) independently screened articles by title and abstract
followed by full text and independently extracted study
characteristics, including author, population, country,
study design, sample size, measurement instrument of
loneliness (type, time frame, and operational definition
or cut-off points), prevalence estimate, funding role,
and conflicts of interest. Disagreements were discussed
with a third reviewer (DD) until consensus was reached.
Inter-rater agreement was high (94% for study selection
and 93% for data extraction). When information
was missing or ambiguous, we searched for related
publications or emailed the authors. When estimates
were non-comparable between studies, such as different
definitions of loneliness (eg, feeling lonely “often”
or “very often”), we tried to harmonise measures by
manually recalculating prevalence based on available
information or asking the authors to recalculate the
prevalence. Risk of bias was assessed based on the
Joanna Briggs Institute critical appraisal checklist for
prevalence studies,’! which is recommended by the
Systematic Review Methodology Group for critical
appraisal of studies reporting prevalence data.>? Two
authors (DS and DD) independently assessed risk of
bias, with 91% inter-rater agreement. Differences were
resolved by discussion.

Measures of loneliness

Scale and single item instruments were used to
measure loneliness. Because estimates based on the
two types of measures were not directly comparable,
we summarised prevalence separately. Loneliness
is a common experience, thus we excluded transient
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experiences of loneliness® and focused on problematic
loneliness, defined by severity (eg, moderate to severe)
or chronicity (eg, feeling lonely all the time, usually,
or often).

Scale measures

All selected studies with a scale measure used either
the University of California Los Angeles (UCLA)
Loneliness Scale® or the de Jong Gierveld Loneliness
Scale®*; both have shown good internal consistency,
test-retest reliability, and convergent and discriminant
validity.’® The de Jong Gierveld scale measures both
emotional and social loneliness but can also be used
as a unidimensional construct.>* Abbreviated versions
have been validated for both scales and correlate
strongly with their respective original versions.>* 3¢
Although certain cut-off points are more commonly
used than others, such as >6 for the three item UCLA
Loneliness Scale, different cut-off points have been
selected by authors based on various rationales. We
have summarised the cut-off points, documented the
differences, and extracted prevalence estimates based
on the original cut-off points.

Single item direct measures

Single item direct measures are the most commonly
used assessment tools of loneliness.?” Questions were
usually worded as “How often do you feel lonely?,” with
non-substantial variations across studies. Different
single item instruments have specified different recall
periods, such as in the past week or year, although
some did not specify a recall period and asked about
general experience. Previous studies found that single
item direct measures of loneliness had a moderate
correlation with the UCLA Loneliness Scale®® and the
de Jong Gierveld Loneliness Scale.>

Data synthesis
Narrative review
For all studies we summarised study characteristics,
including country, study name, sample size, response
rate, sample characteristics (age and sex), and conflict
of interest. To demonstrate data availability and gaps,
we used MapChart.net to map the availability of
classification of country level prevalence of loneliness
separately for four age groups (adolescents (12-17
years), young adults (18-29 years), middle aged
adults (30-59 years), and older adults (=60 years);
fig 1). For studies that applied a scale measure, we
tabulated the measurement instrument of loneliness
(eg, 20 item UCLA Loneliness Scale, six item de Jong
Gierveld Loneliness Scale), country level prevalence
of loneliness, and the cut-off points for loneliness at a
problematic level. For studies that applied a single item
direct measure of loneliness, we summarised the time
scale such as past week or year, and the operational
definition of loneliness, such as feeling lonely “all the
time” or “most of the time.”

We summarised data separately for adolescents
(12-17 years), young adults (18-29 years), middle
aged adults (30-59 years), and older adults (260
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years). These age categories reflected the sample
characteristics of most studies, although the specific
age range could differ. When age categorisations were
different from our defined categories, we recalculated
age specific prevalence to best match our overall
categories. For example, if a study reported the
prevalence of loneliness for those aged 60-79 and
>80 years separately, we recalculated the prevalence
for all adults aged =60 years based on information
presented in the study or obtained through contacting
the authors. Similarly, if a study reported loneliness
prevalence by sex only, we recalculated prevalence
for males and females combined using available or
additionally obtained information. Because most
studies only reported point estimates for prevalence of
loneliness nationally, we used a logit transformation“
to obtain pooled variance estimates to calculate
95% confidence intervals. Finally, we narratively
summarised studies that reported multiple measures
of loneliness using identical sampling frames,
procedures, and instruments over time.

Meta-analysis

Meta-analysis was conducted for relatively similar
studies whenever feasible. We pooled prevalence
estimates from studies that applied the same or
comparable measures, followed similar study protocols
(eg, Global School-Based Student Health Survey),
and included similar samples (eg, adolescent school
students). In cases when multiple studies reported
estimates of loneliness prevalence using identical
samples, measures, and surveys, we only included the
estimate with the largest analytical sample in the meta-
analysis, to avoid double counting. Whenever possible
we pooled estimates within WHO regions (Africa, the
Americas, Eastern Mediterranean, Europe, South-East
Asia, Western Pacific) and conducted subgroup analysis
based on the World Bank classification of country
income group (low, lower middle, upper middle, and
high income countries). For Europe, considering the
smaller variability in country income level and the
established evidence on geographical difference,
particularly the divide between east and west,*! 4
we conducted subgroup analysis based on modified
geographical region classification by the United Nations
standard country or area codes for statistical use (M49;
https://unstats.un.org/unsd/methodology/m49/),
which classified the WHO European region further
into northern, southern, eastern, and western Europe,
and central and western Asia. For pooled estimates of
prevalence and variance, both overall and in subgroups,
we used generalised linear mixed effects models with
random intercepts by subgroup.’® This approach has
been used in about 94% of recent meta-analyses of
prevalence estimates.*’ Binomial-normal models were
specified toallow for the calculation of pooled proportion
estimates. We conducted additional sensitivity
analyses using a double arcsine transformation** to
pool prevalence estimates, and reported both t* and I?
statistics to describe heterogeneity.”> The 1 estimates
between study variability, whereas I? refers to the
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Adolescents

Young adults

Middle aged adults

Older adults

m National prevalence data available for specific age group
m Age combined data for US (=18 years old, no age specific prevalence identified)
No national prevalence data available

Fig 1 | International estimates for prevalence of loneliness by age groups

proportion of the total variance between studies as a
result of “true” variance between populations.*®*” Meta-
analysis was performed in R (version 4.0.3).

Patient and public involvement

Patients and members of the public were not involved
in the design and execution of the study. However,
we plan to engage the public in the dissemination
of our findings, including media coverage, social
media engagement, newsletters, and public talks and
presentations.

Results

The initial database search yielded 7290 records.
After the removal of duplicates, the title and abstract
of 2853 were screened, resulting in 194 articles for
full text screening. Supplementary figure S1 lists the
reasons for exclusion, and supplementary table S2
provides further explanations. Two additional articles
were identified through reference searching and three
through searches of grey literature. Data on prevalence
were extracted from 57 studies for 113 countries or
territories.

Data availability
Eleven studies (nine using the UCLA Loneliness Scale,
two using the de Jong Gierveld Loneliness Scale)

provided 30 scale based prevalence estimates for 16
countries, and 46 studies provided 295 estimates
for prevalence of loneliness measured by single
item instruments for 110 countries or territories
(supplementary table S3). Across measures, the
prevalence of loneliness was identified for adolescents
in 77 countries or territories, young adults (18-29 years)
in 30 countries, middle aged adults (30-59 years) in 32
countries, and older adults (260 years) in 40 countries
(supplementary table S4). Of those, 212 estimates for
106 countries from 24 studies were included in meta-
analyses (supplementary table S5). Supplementary
tables S6 and S7 summarise the characteristics of each
study. Overall, data showed disparities in loneliness
research and surveillance across regions (fig 1) and
age groups; while data on adolescents were available
across all WHO regions—primarily through the Global
School-Based Student Health Survey, data on adults,
particularly younger and middle aged adults, were
mainly concentrated in Europe.

Risk of bias assessment

All included studies scored 5-9 out of 9 based on the
Joanna Briggs Institute checklist (supplementary table
S8). Although all studies met criteria 1 (sampling
frame), 3 (sample size), 6 (valid measures), and 7
(standardised measures) as part of this review’s
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inclusion criteria, only eight studies (14%) met
criterion 8 (appropriate statistical analysis), mainly
because of missing confidence intervals. Around
half of the studies (49%) reported using random
probabilistic sampling (criterion 2), whereas the rest
did not provide sufficient information on participant
recruitment procedures.

Scale measures

Except for one Australian study*® and two American
studies,”® *° all studies using scale based measures
focused on older adults (supplementary table S9).
In the meta-analysis of estimates for older adults in
12 countries based on the six item de Jong Gierveld
Loneliness Scale,***! prevalence of loneliness showed
a clear geographical pattern (fig 2), with much lower
estimates in western European countries (pooled
estimate 11.1%, 95% confidence interval 9.3% to
13.2%) than eastern European countries (27.7%,
21.2% to 35.3%). Subgroup effect was statistically
significant (P<0.01); however, variance between
studies was high in western and eastern European
countries (t=0.047 and 0.224, respectively, P<0.01),
with this variance mostly related to true differences
between populations (I?=94% and 99%, respectively).
In the meta-analysis of 13 estimates derived from the
three item UCLA Loneliness Scale for older adults
(including subgroup analysis based on different cut-off
points),”>*® four countries (England, Poland, Spain,
and US) had estimates ranging from 9% to 19%. A fifth
country, Finland, had a reported prevalence of 5.9%
(95% confidence interval 4.7% to 7.2%). No subgroup
effect by cut-off point was significant (P=0.91).
Variance between studies was high overall and in
subgroups with the same cut-off points.

Single item measures

Adolescents—Twenty eight studies reported 132
prevalence estimates of loneliness for adolescents
in 76 countries (supplementary table S10). Of these,
76 estimates for 68 countries across 17 studies were
included in meta-analysis (fig 3, fig 4, fig 5, fig 6),
nearly all from the Global School-Based Student
Health Survey. Five meta-analyses were conducted,
one for each of the following WHO regions: Africa
(five studies,’’®' 11 countries), the Americas (five
studies,’*%® 26 countries), Eastern Mediterranean
(two studies,’® ¢’ 10 countries), South-East Asia (five
studies,’® ®*7* nine countries), and Western Pacific
(four studies,’®7*73 12 countries). A meta-analysis was
not performed for Europe owing to fewer comparable
measures across a small number of countries with
prevalence data for this age group. Pooled prevalence
estimates ranged from 9.2% (95% confidence interval
6.8% to 12.4%) in South-East Asia to 14.4% (12.2%
to 17.1%) in the Eastern Mediterranean. High
heterogeneity was observed in all regions, indicated
by high t? and I°. Subgroup analysis showed no
clear patterns by country income level, although a
significant subgroup effect by country income group
was detected in Africa and the Americas (P<0.05).
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Young adults—Five studies reported 34 prevalence
estimates for young adults (18-29 years) in 30
countries (fig 7). After removing one duplicate (same
estimate reported by two studies’* ”*), 33 estimates
were meta-analysed. All but two estimates®® ’® came
from two multicountry studies: the Europe and Health
in Times of Transition study’’ and the European Social
Survey.”* The overall pooled prevalence estimate was
5.3% (4.4% to 6.4%), although dispersion was high
(t*=0.280, P<0.01). When stratification was by the
United Nations regional classification, dispersion
reduced, although a large proportion remained owing
to true variance between populations (I* range 44-
85%). A statistically significant subgroup difference
was detected (P<0.01), with pooled prevalence being
the highest in eastern Europe (7.5%, 5.9% to 9.4%)
and the lowest in northern Europe (2.9%, 1.8% to
4.5%).

Middle aged adults—Four studies reported 36
prevalence estimates for middle aged adults (30-59
years) in 32 countries (fig 8). Similar to studies for young
adults, all estimates came from European countries,
and all but one®® came from the Europe and Health in
Times of Transition study’’ (nine countries) and the
European Social Survey’* (additional 23 countries).
After excluding one duplicate estimate,”® 35 estimates
for 32 countries were meta-analysed.**’*”” The pooled
prevalence estimate was 6.9% (5.6% to 8.6%), with
high dispersion (t>=0.483, P<0.001). Subgroup
difference was significant (P<0.01), where the pooled
prevalence was the lowest in northern Europe (2.7%,
2.4% to 3.0%) and highest in eastern Europe (9.6%,
7.7% to 12.0%) and central and western Asia (9.8%,
5.1% to 18.0%).

Older adults—Seventeen studies reported 93
prevalence estimates for 38 countries, including 30
European countries and eight non-European countries
(fig 9). A total of 43 estimates from 30 European
countries were included in meta-analysis. All but two
estimates®® ’® came from large multicountry studies:
the Europe and Health in Times of Transition study,””
the European Social Survey,’* and the Survey of
Health, Ageing, and Retirement in Europe.”® Overall
dispersion was high (t?=0.461, P<0.01). Although less
variability was shown within geographical subgroup,
the proportion of observed variance due to true
differences between populations remained high (I?
range 78-89%). Subgroup difference was significant
(P<0.01), where northern European countries had
the lowest pooled prevalence (5.2%, 4.2% to 6.5%),
followed by western Europe (8.7%, 7.3% to 10.5%),
southern Europe (15.7%, 13.2% to 18.7%), and
eastern European countries had the highest prevalence
of loneliness (21.3%, 18.7% to 24.2%).

Sensitivity analysis

For meta-analysis of loneliness prevalence in younger,
middle aged, and older adults in Europe, additional
analysis was conducted using the World Bank country
income group for subgroups. For young adults,
no evidence was found for statistically significant
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Study Event Total

de Jong Gierveld Loneliness Scale
Western Europe

Belgium (Hansen 2016) 227 1807
France (Hansen 2016) 358 2631
Germany (Hansen 2016) 349 2751
Norway (Hansen 2016) 310 3761
Spain (Hansen 2016)* 87 962
Random effects model 11912

Test for heterogeneity: 12=0.047; P<0.001; 1’=94%
Eastern Europe

Bulgaria (Hansen 2016) 959 2577
Czech Republic (Hansen 2016) 550 2341
Georgia (Hansen 2016) 1012 2336
Lithuania (Hansen 2016) 822 2884
Poland (Hansen 2016) 830 6254
Romania (Hansen 2016) 1064 3619
Russia (Hansen 2016) 734 2871
Random effects model 22882

Test for heterogeneity: 1=0.224; P<0.001; I’=99%

Random effects model 34794

Test for heterogeneity: 1=0.459; P<0.001; I’=99% 0

Test for subgroup differences: x?>=29.53, df=1, P<0.001

UCLA Loneliness Scale

=6
England (Victor 2020) 683 4663
England (Smith 2019) 1820 9432
Finland (Doménech-Abella 2018) 84 1433

Poland (Doménech-Abella 2018) 497 2910
Spain (Doménech-Abella 2018) 472 3623
Random effects model 22061
Test for heterogeneity: 12=0.209; P<0.001; 1’=98%
27

US (Crowe 2021) 1130 11302
US (Crowe 2021) 2049 11302
Random effects model 22 604

Test for heterogeneity: 12=0.118; P<0.001; 1’=100%
At least one “often”

England (Das 2019) 422 4468
England (Das 2019) 495 4309
England (Das 2019) 498 4299
US (Das 2019) 645 3999
US (Das 2019) 487 3754
US (Das 2019) 526 3663
Random effects model 24 492

Test for heterogeneity: 12=0.036; P<0.001; 1’=95%

Random effects model 69 157
Test for heterogeneity: 12=0.113; P<0.001; 1’=98% 4
Test for subgroup differences: x?=0.19, df=2, P=0.91

——

Prevalence

®

®

Prevalence

(95% CI) (95% CI)

12.6(11.1t0 14.2)
13.6(12.3t0 15.0)
12.7(11.5t0 14.0)
8.2(74t09.2)
9.0(7.3t0 11.0)
11.109.3t013.2)

- 37.2(35.31039.1)
| - 23.5(21.810 25.3)
| 433(413t045.4)
e 28.5(26.9t030.2)
13.3(12.410 14.1)
L. 29.4(27.9t0 30.9)
e 25.6 (24.0t0 27.2)
‘ 27.7(213t035.3)

R — 19.3(14.0to0 26.1)
10 20 30 40 50

&=

o 14.6 (13.6 t0 15.7)
§ - 19.3(18.5 0 20.1)
i 59(4.7t07.2)
—— 17.1(15.7t0 18.5)

-+ 13.0(11.9t0 14.2)

: 1329210 18.6)

10.0(9.5t0 10.6)
-»- 18.1(17.4t0 18.9)
13.6(8.91020.2)

9.4(8.61010.3)

11.5(10.6 to 12.5)

11.6 (10.6 to 12.6)
- 16.1 (15.0t0 17.3)
- 13.0(11.9to 14.1)
mo- 14.4(13.2t0 15.5)
- 12.5(10.9t0 14.3)

o 13.0(11.0t0 15.2)
12 16 20 24

Fig 2 | Meta-analysis of loneliness prevalence using scale based measures (de Jong Gierveld Loneliness Scale, six item version, and University of
California Los Angeles (UCLA) Loneliness Scale, three item version) in older adults (260 years). *Thresholds of five or six were applied. Generalised
linear mixed effects models with binomial-normal distribution were used. Norway is included as part of western Europe owing to the lack of data
from other northern European countries
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RESEARCH

Study Event Total Prevalence Prevalence
(95%CI) (95% CD)
Africa
Low income countries
Benin (Vancampfort 2019) 75 717 —— 10.5(8.3t012.9)
Liberia (Pengpid 2020) 367 2640 *3-0— 13.9(12.6 t0 15.3)
Mozambique (Vancampfort 2019) 53 668 —— § 7.9(6.0t010.2)
Tanzania (Vancampfort 2019) 108 1615 |—o— § 6.7 (5.5t0 8.0)
Tanzania (Seidu 2019) 104 1500 |-o— § 6.9(5.7t08.3)
Tanzania (Amu 2020) 426 2449 § —— 17.4(15.9t0 19.0)
Uganda (Vancampfort 2019) 177 1904 - § 9.3(8.0t0 10.7)
Random effects model 11493 -§ 9.9(7.7t012.7)
Test for heterogeneity: 1=0.137; P<0.01; 1’=97% §
Lower middle income countries §
Ghana (Baiden 2019) 291 1633 i —e— 17.8(16.0t0 19.8)
Kenya (Vancampfort 2019) 529 2971 § —— 17.8(16.4t019.2)
Mauritania (Vancampfort 2019) 211 1285 § —— 16.4(14.4t0 18.6)
Zambia (Vancampfort 2019) 322 1365 § —e> 23.6(21.41025.9)
Random effects model 7254 § —— 18.8(16.4t021.4)
Test for heterogeneity: 1>=0.025; P<0.01; 1’=89% §
Upper middle income countries §
Botswana (Vancampfort 2019) 201 1397 ;—0— 14.4(12.6t0 16.3)
Namibia (Vancampfort 2019) 242 1936 —03— 12.5(11.1t0 14.1)
Random effects model 3333 30 13.3(12.1t0 14.7)
Test for heterogeneity: 1>=0.001; P=0.11; 1’=60% %
Random effects model 22080 < 12.7(10.3t0 15.7)

Test for heterogeneity: 1=0.187; P<0.01; 1’=97%

5 10 15 20 25

Test for subgroup differences: x?=25.01, df=2, P<0.01

Fig 3 | Meta-analysis of loneliness prevalence based on single item measures in adolescents (12-17 years) by World
Health Organization Africa region. Generalised linear mixed effects models with binomial-normal distribution were

used

subgroup differences (P=0.35) (supplementary figure
S3). For middle aged and older adults (both using
the de Jong Gierveld Loneliness Scale and single
item measures), high income European countries
had a lower pooled prevalence than middle income
European countries, and the subgroup difference was
statistically significant (supplementary figures S2, S4,
S5). Additional sensitivity analysis using the Freeman-
Tukey double arcsine transformation approach to
meta-analyses resulted in nearly identical findings®
(supplementary figures S6-10).

Temporal trends in loneliness

Four studies reported multiple comparable prevalence
estimates of loneliness based on repeated cross
sectional surveys. One study in Danish school
children (11-15 years old) found that the prevalence
of loneliness increased from 4.4% (95% confidence
interval 3.4% to 5.4%) in 1991 to 7.2% (6.4% to 8.0%)
in 2014 (P<0.001 for trend).® Similarly a significant
and steady increase in loneliness was found in
Norwegian secondary school children, from 9.0% (95%
confidence interval 8.5% to 9.5%) in 2014 to 12.1%
(11.7% to 12.5%) in 2018 (P<0.001).%* Additionally, a

thelbmj | BMJ 2022;376:067068 | doi: 10.1136/bmj-2021-067068

study found no change in loneliness prevalence among
adolescent school students between 2005 and 2016 in
the United Arab Emirates (P>0.05).” Finally, a study
in adults aged 77 years or older in Sweden found no
significant trend in prevalence of loneliness from 1992
to 2014 (P=0.71).%

Discussion

Based on data from 113 countries or territories during
2000-19, we found that loneliness at a problematic
level is a common experience worldwide. We further
identified important data gaps and substantial
geographical variation in loneliness. Considering the
physical, mental, and social health consequences of
loneliness, our study findings reinforce the urgency of
approaching loneliness as an important public health
issue.?* %

Although 113 countries or territories reported some
data on loneliness prevalence, globally there is still
a dearth of data across broader geographical areas.
International surveillance systems, such as the Global
School-Based Student Health Survey, are important
for priority setting, benchmarking progress, and
cross country comparisons. The Global School-Based
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Study Event Total Prevalence Prevalence
(95%CI) (95% CD

The Americas

Lower middle income countries
Bolivia (Sauter 2020) 403 3696 - 10.9(9.9t012.0)
El Salvador (Sauter 2020) 172 1915 —— § 9.0(7.7t0 10.4)
Honduras (Sauter 2020) 190 1779 —et 10.7(9.3t012.2)
Honduras (Elia 2020) 236 1595 —— 14.8(13.1t0 16.6)

Random effects model 8985 - 11.2(9.41t013.3)

Test for heterogeneity: 1>=0.036; P<0.01; 1’=90%
Upper middle income countries
Argentina (Sauter 2020)

2723 28368 *

9.6(9.3t09.9)

Belize (Sauter 2020) 277 2112 ~3—0— 13.1(11.7 to 14.6)
Brazil (Antunes 2021) 1256 10926 - 3 11.5(10.9t0 12.1)
Costa Rica (Sauter 2020) 179 2679 -e- § 6.7(5.8t07.7)
Dominica (Sauter 2020) 217 1642 ~3—0— 13.2(11.6 t0 14.9)
Grenada (Sauter 2020) 236 1542 § —— 15.3(13.5t017.2)
Guatemala (Sauter 2020) 531 5592 e | 9.5(8.7t010.3)
Guatemala (Pengpid 2019) 380 4274 -.- § 8.9(8.1t09.8)
Guyana (Sauter 2020) 426 2392 § —— 17.8(16.3t019.4)
Jamaica (Sauter 2020) 316 1623 § —— 19.5(17.6 t0 21.5)
Jamaica (Elia 2020) 184 1748 —0-3* 10.509.1t0 12.1)
Jamaica (Fox 2009) 406 2966 1—0— 13.7(12.5t0 15.0)
Peru (Sauter 2020) 303 2882 —ﬁi 10.509.4t011.7)
St Lucia (Sauter 2020) 204 1276 § — 16.0(14.0t0 18.1)
St Vincent and Grenadines (Sauter 2020) 209 1333 § —— 15.7(13.8t017.7)
Suriname (Sauter 2020) 255 1698 § —— 15.0(13.4t016.8)

Random effects model 73053 3‘ 12.5(10.9t0 14.3)

Test for heterogeneity: 1>=0.096; P<0.01; 1’=97% §

High income countries §
Anguilla (Sauter 2020) 91 951 —0—§ 9.6 (7.8t0 11.6)
Antigua and Barbuda (Sauter 2020) 166 1266 -;—0— 13.1(11.3t0 15.1)
Bahamas (Sauter 2020) 152 1357 —03»— 11.2(9.6t0 13.0)
Barbados (Sauter 2020) 195 1629 —30— 12.0(10.4 t0 13.6)
British Virgin Islands (Sauter 2020) 181 1664 —0~3— 10.9(9.4t012.5)
Cayman Islands (Sauter 2020) 177 1299 3'—0— 13.6(11.8t0 15.6)
St Kitts and Nevis (Sauter 2020) 212 1740 —30— 12.2(10.7t0 13.8)
Trinidad and Tobago (Sauter 2020) 275 2811 -o- § 9.8(8.7t0 10.9)
Uruguay (Sauter 2020) 250 3524 -e- | 7.1 (630 8.0)

Random effects model 16 241 Oir 10.8(9.61t012.3)

Test for heterogeneity: 1>=0.040; P<0.01; 1’=90% %

Random effects model 98279 - 11.8(10.7t0 12.9)

Test for heterogeneity: 1>=0.076; P<0.01; 1’=96%

5 10 15 20 25

Test for subgroup differences: x?=2.31, df=2, P=0.32

Fig 4 | Meta-analysis of loneliness prevalence based on single item measures in adolescents (12-17 years) by World
Health Organization The Americas region. Generalised linear mixed effects models with binomial-normal distribution

were used

Student Health Survey has provided valuable data
for loneliness in children and adolescents in 67
countries or territories, most of which are low and
middle income countries. Disparities still exist in data
availability across WHO regions and country income
levels. While Europe is leading in loneliness research
and surveillance with a wealth of data sources, such
as the Survey of Health, Ageing, and Retirement in

Europe, the European Social Survey, and the Europe
and Health in Times of Transition study, other regions
and most low and middle income countries have
much less data coverage. Importantly, no low income
countries and only five of all 47 lower middle income
countries have reported any nationally representative
data on loneliness in adults. Such data gaps might be
a result of limited resources and competing priorities
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RESEARCH

Study Event Total Prevalence Prevalence
(95% CI) (95% CI)

Eastern Mediterranean

Low/lower middle income countries

Afghanistan (Vancampfort 2019) 426 1493 : - 28.5(26.3t0 30.9)
Egypt (Vancampfort 2019) 398 4981 . § 8.0(7.3t08.8)
Morocco (Vancampfort 2019) 409 2405 1-0- 17.0(15.5t0 18.6)
Pakistan (Vancampfort 2019) 595 4998 * § 11.9(11.0t0 12.8)
Tunisia (Vancampfort 2019) 433 2549 1-0- 17.0(15.5t0 18.5)
Yemen (Vancampfort 2019) 221 1553 -03- 14.2(12.5t0 16.1)
Random effects model 17979 3‘ 15.1(11.0to 20.6)

Test for heterogeneity: 12=0.212; P<0.01; 1’=99% i
Upper middle income countries i
Iraq (Vancampfort 2019) 244 1533 i0- 15.9(14.1t017.8)

Jordan (Vancampfort 2019) 247 1648 -30- 15.0(13.3t0 16.8)
Lebanon (Vancampfort 2019) 234 1982 -*-i 11.8(10.4t0 13.3)

Random effects model 5163 < 141(12.2t016.3)
Test for heterogeneity: 12=0.018; P<0.01; 1’=86%
High income countries

United Arab Emirates (Pengpid 2020) 967 7382 . 13.1(12.3t013.9)
United Arab Emirates (Pengpid 2020) 166 1044 -3‘0— 15.9(13.7t0 18.3)
United Arab Emirates (Pengpid 2020) 329 2836 > § 11.6(10.4t0 12.8)
Random effects model 11262 - 13.3(11.6t0 15.2)

Test for heterogeneity: 12=0.015; P<0.01; 1’=84%

Random effects model 34 404 - 14.4(12.2t0 17.1)
Test for heterogeneity: 12=0.120; P<0.01; 1’=98% 0 10 20 30 40
Test for subgroup differences: x?=0.75, df=2, P=0.69

South-East Asia
Low/lower middle income countries

Bangladesh (Khan 2020) 326 2989 == 10.9(9.8t0 12.1)
Bhutan (Dendup 2020) 993 7576 i - 13.1(12.4t013.9)
Indonesia (Pengpid 2020) 689 11105 * 6.2(5.8t06.7)
Myanmar (Vancampfort 2019) 87 2227 -~ 3.9@B.1t04.8)
Nepal (Pandey 2015) 410 6529 * i 6.3(5.7t0 6.9)
Timor Leste (Vancampfort 2019) 552 3704 - 14.9(13.8t0 16.1)
Random effects model 34130 —— 8.4(5.7t012.2)

Test for heterogeneity: 12=0.263; P<0.01; 12=99%
Upper middle income countries

Sri Lanka (Vancampfort 2019) 183 2504 -o- 7.3(6.3t08.4)

Maldives (Vancampfort 2019) 365 1981 —o> 18.4(16.7 10 20.2)
Thailand (Pengpid 2020) 563 5808 *- 9.7(8.9t0 10.5)
Random effects model 10293 ——— 11.0(7.0t0 17.0)

Test for heterogeneity: 12=0.191; P<0.01; 12=99% i
Random effects model 44423 —~—— 9.2(6.8t012.4)

Test for heterogeneity: 12=0.259; P<0.01; 1’=99% 0 5 10 15 20
Test for subgroup differences: x?=0.84, df=1, P=0.36

Fig 5 | Meta-analysis of loneliness prevalence based on single item measures in adolescents (12-17 years) by World
Health Organization Eastern Mediterrean and South-East Asia regions. Generalised linear mixed effects models with
binomial-normal distribution were used

from issues deemed more urgent, such as food Data on loneliness prevalence is also lacking
security, housing, and basic provision of medical for young and middle aged adults, compared with
services.®* adolescents and older adults. Such data gaps could
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Study Event Total Prevalence Prevalence
(95%CI) (95% CI)
Western Pacific
Lower middle income countries
Kiribati (Vancampfort 2019) 66 1340 - 4.9 (3.8t06.2)
Laos (Pengpid 2020) 148 3699 .4 § 40@.4t04.7)
Mongolia (Vancampfort 2019) 423 3707 1-0- 11.4(10.4t0 12.5)
Philippines (Pengpid 2020) 1408 8747 § * 16.1(15.3t0 16.9)
Solomon Islands (Vancampfort 2019) 111 925 '3—0— 12.0(10.0to0 14.3)
Vanuatu (Vancampfort 2019) 63 852 —0—§ 7.4(5.7t09.4)
Random effects model 19270 03 8.4(5.6t012.5)
Test for heterogeneity: 1=0.295; P<0.01; 1’=99% §
Upper middle income countries §
Fiji (Vancampfort 2019) 186 1537 1—0— 12.1(10.5t0 13.8)
Malaysia (Tan 2019) 2479 27458 0§ 9.0(8.7t09.4)
Malaysia (Vancampfort 2019) 1107 16273 . § 6.8(6.4t07.2)
Samoa (Vancampfort 2019) 508 2200 § —o- 23.1(21.3 t0 24.9)
Tonga (Vancampfort 2019) 304 1946 § -~ 15.6(14.0t0 17.3)
Tuvalu (Vancampfort 2019) 56 679 -0-;- 8.2(6.3t0 10.6)
Random effects model 50093 3‘ 11.6(8.2t0 16.1)
Test for heterogeneity: 1=0.227; P<0.01; 1’=99% §
High income countries §
Brunei (Shahedifar 2020) 312 2599 1-0- 12.0(10.8t0 13.3)
Random effects model 2599 § > 12.0(10.8t0 13.3)
Test for heterogeneity: not applicable %
Random effects model 71962 - 10.0(7.7t0 12.9)
Test for heterogeneity: 1=0.271; P<0.01; 1’=99%
Test for subgroup differences: x?=2.94, df=2, P=0.23
0 10 20 30

Fig 6 | Meta-analysis of loneliness prevalence based on single item measures in adolescents (12-17 years) by
World Health Organization Western Pacific region. Generalised linear mixed effects models with binomial-normal

distribution were used

be driven by the widely held belief that middle aged
adults are the least susceptible to loneliness, and
that young and old people are particularly vulnerable
because of the changes experienced during these
life stages.®> Although our meta-analysis based on
European data suggests that young and middle aged
adults have a lower prevalence of loneliness compared
with their older adult counterparts, findings from the
AARP national loneliness survey*’ and the 2020 Cigna
Report® from the US suggested otherwise. According to
the Australian Loneliness Report, adults aged between
36 and 65 years reported consistently higher loneliness
scores than those aged between 26 and 35 years, and
those aged 65 and older.®® Such findings suggest that
the age pattern of loneliness might be context specific,
although more data are needed among the general
adult population to fully understand the susceptibility
to loneliness throughout the lifespan.?’

Based on our meta-analysis, the prevalence of
loneliness is highly heterogenous across countries,
even within the same region. While insufficient data
prevented us from identifying geographical patterns
of loneliness outside of Europe, within Europe the
pattern is clear and consistent. Across different adult

age groups, northern European countries consistently
reported the lowest prevalence of loneliness, whereas
eastern European countries reported the highest.
One study attributed country level differences to
demographic characteristics, health status, social
participation, and social support.*! Others have
cited welfare systems and social security schemes as
contributing factors,** as welfare generosity has been
positively linked to social participation and inversely
associated with social exclusion.®® A previous meta-
analysis found an inverse association between
socioeconomic status and loneliness.®’ A combination
of high socioeconomic status, overall health, welfare
generosity, and high social participation could explain
the low levels of loneliness in northern European
countries. In contrast, eastern European countries
tend to have poorer health outcomes, healthcare
services, and state welfare.’ Other demographic
characteristics, such as large gaps in life expectancy
between men and women (hence a high proportion
of widows) and increasing emigration among young
people, might have contributed.*? Changes associated
with transition from socialism, such as reductions in
pensions paired with rising living expenses, change in
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RESEARCH

Study Event Total Prevalence Prevalence
(95% CI) (95% CI)

Central and western Asia
Armenia (Stickley 2013)* 38 491 —— 7.7 (5.5t0 10.5)
Azerbaijan (Stickley 2013)* 18 573 —0—§ 31(1.9t04.9)
Georgia (Stickley 2013)* 17 394 —0-%— 4.3(2.5t06.8)
Kazakhstan (Stickley 2013)* 12 517 -— § 2.3(1.2t0 4.0
Kyrgyzstan (Stickley 2013)* 25 591 —0+ 42(28t06.2)

Random effects model 2566 OEr 4.1(2.8t05.9)

Test for heterogeneity: 1=0.135; P<0.01; 1’=80% §

Western Europet §
Austria (Yang 2011) 67 705 § —— 9.5(7.4t011.9)
Belgium (Yang 2011) 25 406 —— 6.2(4.0t09.0)
France (Yang 2011) 32 391 1—0— 8.2(57t011.4)
Germany (Yang 2011) 26 519 —— 50(33t07.3)
Ireland (Yang 2011) 17 421 — 40(2.4106.4)
Israel (Refaeli 2020)* 53 1508 .- § 3.5(2.6t04.6)
Netherlands (Yang 2011) 11 323 —0+ 3.4(1.7t0 6.0)
Switzerland (Yang 2011) 4 319 |-e— § 1.3(0.3t03.2)
UK (Yang 2011) 31 496 —o— 6.2(4.3t08.8)

Test for heterogeneity: 1>=0.211; P<0.01; 1’=85%

Random effects model 5088 ‘: 493.5t06.7)
Eastern Europe} §

Belarus (Stickley 2013)* 18 473 —— 3.8(2.3t05.9)
Estonia (Yang 2011) 21 349 —iw— 6.0(3.8t09.1)
Hungary (Yang 2011) 29 298 § —— 9.7 (6.6t0 13.7)
Latvia (Yang 2011) 52 670 |—o— 7.8(5.9t010.1)
Moldova (Stickley 2013)* 45 470 i —_—— 9.6 (7.1t0 12.6)
Poland (Yang 2011) 26 480 —— 54(3.6107.8)
Romania (Yang 2011) 55 479 § —— 11.5(8.8t0 14.7)
Russia (Stickley 2013)* 31 623 —03— 5.03.4t07.0)
Russia (Yang 2011) 75 665 L —e— 11.3(9.0t0 13.9)
Slovakia (Yang 2011) 41 461 i —— 8.9(6.5t0 11.9)
Slovenia (Yang 2011) 16 351 —073— 4.6(2.6t07.3)
Ukraine (Stickley 2013)* 22 459 —— 48((3.0t07.2)
Ukraine (Yang 2011) 61 396 —e—— 15.4(12.0t0 19.3)
Random effects model 6174 - 7.5(5.9t09.4)

Test for heterogeneity: 1=0.172; P<0.01; 1’=85% §
Northern Europe i

Finland (Yang 2011) 10 387 —— 2601.2t04.7)
Norway (Nicolaisen 2014)* 54 2550 > 2.1(1.6t02.8)
Norway (Yang 2011) 8 374 -o— 2.1(0.9t04.2)
Sweden (Yang 2011) 24 407 —— 5.9 (3.8t08.6)
Random effects model 3718 - 2.9(1.8t04.5)

Test for heterogeneity: 1=0.155; P<0.01; 1’=84% §
Southern Europe i

Portugal (Yang 2011) 28 436 —_—— 6.4(4.3t09.1)
Spain (Yang 2011) 19 435 —— 4.4(2.6t06.7)
Random effects model 871 - 54(@4.1t07.1)

Test for heterogeneity: 12=0; P=0.18; 1?=44%
Random effects model 18417 <> 5.3(4.4t06.4)
Test for heterogeneity: 1=0.280; P<0.01; 1’=90% 0 5 0 15 20

Test for subgroup differences: x?=18.03, df=4, P<0.01

Fig 7 | Meta-analysis of loneliness prevalence based on single item measures in young adults (18-29 years) in Europe. Generalised linear mixed
effects models with binomial-normal distribution were used. *Unspecified recall period; past week otherwise. tIncludes Israel. ¥Includes Georgia
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RESEARCH

Study Event Total Prevalence Prevalence
(95% CI) (95%CI)

Central and western Asia

Armenia (Stickley 2013)* 87 886 1= 9.8(7.9t0 12.0)
Azerbaijan (Stickley 2013)* 37 916 -0-§ 4.0(2.91t05.5)
Cyprus (Yang 2011) 32 544 0~ 59(4.1t08.2)
Georgia (Stickley 2013)* 109 1125 %-0- 9.7(8.0to 11.6)
Kazakhstan (Stickley 2013)* 367 927 ‘ - 39.6(36.4t0 42.8)
Kyrgyzstan (Stickley 2013)* 72 941 30 7.7 (6.0t09.5)

Random effects model 5339 ’ 9.8(5.1t0 18.0)

Test for heterogeneity: 12=0.753; P<0.001; 1>=99% §

Western Europe
Austria (Yang 2011) 84 1308 0: 6.4(5.2t07.9)
Belgium (Yang 2011) 61 933 < 6.5(5.0t08.3)
France (Yang 2011) 100 1142 3»0- 8.8(7.2t010.5)
Germany (Yang 2011) 68 1536 | ! 44(35105.6)
Ireland (Yang 2011) 46 927 -013 5.0(3.7 t0 6.6)
Netherlands (Yang 2011) 36 1087 . 3.3(2.3t04.6)
Switzerland (Yang 2011) 26 990 . § 2.6(1.7t03.8)
UK (Yang 2011) 67 1214 o 55(431t07.0)

Random effects model 9137 0§ 5.1(4.0t0 6.5)

Test for heterogeneity: 12=0.121; P<0.001; 1>=87%

Eastern Europe §
Belarus (Stickley 2013)* 60 854 f 7.0(5.4t09.0)
Bulgaria (Yang 2011) 59 727 «30- 8.1(6.2t0 10.3)
Estonia (Yang 2011) 40 710 o 5.6(4.1t07.6)
Hungary (Yang 2011) 103 772 | - 13.3(11.0t0 15.9)
Latvia (Yang 2011) 92 846 o 10.9 (8.9t0 13.2)
Moldova (Stickley 2013)* 139 869 § -- 16.0(13.6 to 18.6)
Poland (Yang 2011) 94 852 | o 11.0(9.0t0 13.3)
Romania (Yang 2011) 111 1042 § S 10.7(8.8t0 12.7)
Russia (Stickley 2013)* 69 1333 0‘ 5.2(4.0t0 6.5
Russia (Yang 2011) 187 1216 § .- 15.4(13.4t017.5)
Slovakia (Yang 2011) 96 918 -o- 10.5(8.6t012.6)
Slovenia (Yang 2011) 36 720 ~0~3 5.0(3.5t06.9)
Ukraine (Stickley 2013)* 55 822 f 6.7 (5.1 t0 8.6)
Ukraine (Yang 2011) 195 982 § -o- 19.9(17.4t0 22.5)

Random effects model 12663 0 9.6 (7.7 to 12.0)

Test for heterogeneity: 12=0.210; P<0.001; 1>=95% §

Northern Europe
Denmark (Yang 2011) 15 816 . § 1.8(1.0t0 3.0)
Finland (Yang 2011) 33 902 e+ 37(25t05.1)
Norway (Nicolaisen 2014)* 257 9894 —0+ 2.6(2.3t02.9)
Norway (Yang 2011) 25 961 e 2.6(1.7t03.8)
Sweden (Yang 2011) 36 983 - § 3.7(2.6t05.0)

Random effects model 13556 | 2.7(.4t03.0

Test for heterogeneity: 12=0; P=0.06; 1>=57% §

Southern Europe
Portugal (Yang 2011) 98 1093 iw- 9.0(7.3t0 10.8)
Spain (Yang 2011) 61 942 4 65(5.0t08.2)

Random effects model 2035 30 7.7 (6.1 10 9.6)

Test for heterogeneity: 12=0.017; P=0.04; 1’=77%

Random effects model 42730 . 6.9 (5.6 t0 8.6)

Test for heterogeneity: 12=0.483; P<0.001; I’=98% 0 10 20 30 40 50
Test for subgroup differences: x>=155.22, df=4, P<0.001

Fig 8 | Meta-analysis of loneliness prevalence based on single item measures in middle aged adults (30-59 years) in Europe. Generalised linear
mixed effects models with binomial-normal distribution were used. *Unspecified recall period; past week otherwise
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Study Event Total Prevalence Prevalence
(95% CD (95% CI)

Western Europe*
Austria (Yang 2011) 41 394 = 10.4 (7.6 to 13.9)
Austria (Sundstrém 2009) 78 765 -o+ 10.2 (8.1t0 12.6)
Belgium (Yang 2011) 40 458 o 87(6.3t011.7)
Belgium (Sundstrém 2009) 158 1145 ;‘0- 13.8(11.9t015.9)
France (Yang 2011) 52 453 —¢— 11.5(8.7t0 14.8)
France (Sundstrém 2009) 73 482 FO— 15.1(121t0 18.7)
Germany (Yang 2011) 60 860 - | 7.0(5.4108.9)
Germany (Sundstrém 2009) 71 846 .-t 8.4 (6.6t0 10.5)
Ireland (Yang 2011) 24 452 - 53(3.4107.8)
Israel (Sundstrom 2009) 106 708 3—0— 15.0(12.4t0 17.8)
Netherlands (Yang 2011) 29 480 - | 6.0 (4.1 t0 8.6)
Netherlands (Sundstrém 2009) 75 79N -0-f 9.5(7.5t0 11.7)
Switzerland (Yang 2011) 24 496 - § 48(3.1t07.1)
Switzerland (Sundstrém 2009) 12 316 - 3.8(2.0t0 6.5)
UK (Yang 2011) 51 685 - i 7.4(5.6t09.7)
UK (Victor 2005) 92 997 -o-! 9.2(7.5t011.2)

Random effects model 10328 > 8.7(7.3t0 10.5)

Test for heterogeneity: 12=0.141; P<0.01; 1’=87%
Eastern Europet

B TSP,
.
|

Belarus (Stickley 2013)f 71 350 — 20.3(16.2t0 24.9)
Bulgaria (Yang 2011) 78 412 —— 18.9(15.3t0 23.1)
Estonia (Yang 2011) 64 458 ‘ 14.0(10.9 to 17.5)
Georgia (Stickley 2013)t 121 480 i —— 25.2(21.4 10 29.3)
Hungary (Yang 2011) 95 450 L —e— 21.1(17.4 10 25.2)
Latvia (Yang 2011) 89 471 ‘ —— 18.9(15.5t0 22.7)
Moldova (Stickley 2013)% 115 328 i —&— 35.1(29.9t040.5)
Poland (Yang 2011) 78 387 | —.— 20.2(16.3t0 24.5)
Romania (Yang 2011) 116 618 3 —— 18.8(15.8t0 22.1)
Russia (Stickley 2013)f 106 597 | —e— 17.8(14.8 t0 21.1)
Russia (Yang 2011) 136 556 ; —— 24.5(20.9 t0 28.3)
Slovakia (Yang 2011) 76 387 3 —— 19.6 (15.8 to 24.0)
Slovenia (Yang 2011) 61 404 —.— 15.1(11.8t0 19.0)
Ukraine (Stickley 2013)¢ 113 491 § —— 23.0(19.4t0 27.0)
Ukraine (Yang 2011) 211 620 ‘ —e— 34.0(30.3t037.9)
Random effects model 7009 i - 21.3(18.7t024.2)
Test for heterogeneity: 12=0.093; P<0.01; 1>=89%
Northern Europe §
Denmark (Yang 2011) 15 483 - 3.1(1.7t05.1)
Denmark (Sundstrém 2009) 26 479 - 3 5.43.6t07.9)
Finland (Yang 2011) 37 609 .- | 6.1(43t08.3)
Norway (Nicolaisen 2014)¢ 85 2299 * | 3.7(3.0t0 4.6)
Norway (Yang 2011) 21 416 . 503.2t07.6)
Sweden (Yang 2011) 40 538 - } 7.4(5.4t0 10.0)
Sweden (Sundstrém 2009) 66 949 .- | 7.0(5.4t08.8)
Random effects model 5773 . ‘ 5.2(4.2106.5)
Test for heterogeneity: 12=0.067; P<0.01; 1>=78% §
Southern Europe 3
Greece (Sundstrém 2009) 173 845 § —.— 20.5(17.81t023.4)
Italy (Sundstrém 2009) 118 648 ‘ —— 18.2(15.3t021.4)
Portugal (Yang 2011) 103 693 —o— 149(12.3t017.7)
Spain (Yang 2011) 58 501 - 11.6 8.9 t0 14.7)
Spain (Sundstrém 2009) 115 813 %—0— 14.1(11.8t016.7)
Random effects model 3500 |- 15.7(13.2t0 18.7)
Test for heterogeneity: 12=0.043; P<0.01; 1’=84% ;
Random effects model 26610 <+ 11.9(9.9t0 14.3)
Test for heterogeneity: 12=0.461; P<0.01; 12=96% 0 10 20 30 40

Test for subgroup differences: x>=144.84, df=3, P<0.01

Fig 9 | Meta-analysis of loneliness prevalence based on single item measures in older adults (260 years) in Europe. Generalised linear mixed effects
models with binomial-normal distribution were used. *Includes Israel. tIncludes Georgia. #Unspecified recall period; past week otherwise
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care arrangements, and reduced social trust are also
potential explanations for high levels of loneliness in
eastern Europe.*! *°

Despite media and public dialogue describing
loneliness as a worsening social problem,”* °2 we
found insufficient evidence to support this claim. We
only identified four studies that repeatedly examined
loneliness using comparable measures over time, and
the findings from these studies were mixed. Even if the
problem of loneliness had not worsened during our
search period (2000-19), covid-19 might have had a
profound impact on loneliness.”®** In this context, our
review provides an important prepandemic baseline
for future surveillence.

Strengths and limitations of this study

To maximise the validity of our findings, we limited
our study selection to those based on nationally
representative samples, sufficient sample sizes, and
validated instruments. We maximised comparability
across studies by harmonising results when feasible
and summarising findings according to measurement
instrument and age groups. However, our findings
should be interpreted in light of weaknesses.
Comprehensive global comparison and quantitative
synthesis is limited by heterogeneity in study design,
sampling procedures, and measurement instruments.
Despite our attempts to improve comparability through
harmonisation and stratification, we still found
considerable evidence of heterogeneity, even within
smaller subgroups of regions. Such heterogeneity is
common in meta-analyses of prevalence,”’ and the
pooled estimates should be interpreted as indicative
only.

Understanding loneliness as a global health
issue requires data from most countries—however,
data are lacking for most regions outside of Europe.
Meanwhile, the lack of repeated measurements limited
our conclusions about temporal trends. Additionally,
no studies explicitly reported elements of “co-design”
with the intended communities. This might be the
case particularly for translated instruments. Even
though the instruments reviewed in our study have
been translated, validated, and widely used in many
countries, cross cultural adaptations of these questions
could have limitations.”® What loneliness means in
one cultural and linguistic context might not be the
same in another.

Differences in age groups and survey time also
introduced additional complications. Although we
limited study selection to those with data from 2000
to 2019, estimates in some countries could be more
than 10 years older than those from other countries.
Despite our attempts to provide prevalence estimates
for different age groups, specific age categories differed
by study, further limiting comparability across studies.
Finally, different interpretation and operationalisation
of loneliness (eg, cut-off points, recall time frame)
across countries may lead to differential reporting
biases. Because no single definition of problematic
loneliness exists, what was labelled as “problematic”

RESEARCH

varied (eg, severity versus chronicity). This poses
further challenges in interpreting prevalence across
countries.

Strengths and limitations in relation to other
studies
Another systematic review on the prevalence
of loneliness has been peformed.’® This review,
however, was of a narrower scope than ours, as it only
synthesised studies among older adults in high income
countries published between 2008 and 2020. This
review was subject to methodological limitations, such
as not considering population representativeness and
not accounting for different measurement instruments
or operational definitions of loneliness across studies.
In early 2021, researchers reported the prevalence
of loneliness for adults in 237 countries and territories
based on the BBC loneliness experiment dataset.’”
As a primary study (in contrast with our systematic
review and meta-analysis), it benefited from being
able to apply the same measurement instrument
to all participants and directly model predictors of
loneliness, such as age, sex, and individualism, of
the country of residence. Participants were, however,
recruited as a convenience sample through BBC
programmes (presumably in English only) and thus
were not representative of populations—32% of the
participants were men and 74% were UK residents.
Therefore, prevalence estimates derived from this
study are unlikely to be representative of the countries
and territories.

Meaning of the study

We advocate among health professionals, decision
makers, and the general public for better awareness of
widespread loneliness. The data gapsin low and middle
income countries raised an important issue of equity.
Public health efforts to prevent and reduce loneliness
require well coordinated ongoing surveillance across
different lifes stages and broad geographical areas.
High quality data based on validated and comparable
instruments are urgently needed to tackle loneliness.
Sizeable differences in prevalence of loneliness across
countries and regions call for in-depth investigation to
unpack the drivers of loneliness at systemic levels and
to develop interventions to deal with them.

Recommendations for future research

Measurement is an ongoing challenge in loneliness
research and surveillance. Researchers have previously
documented the difficulty in comparing estimates of
loneliness prevalence across studies and advocated for
maximising comparability across survey instruments.>®
Conflicting evidence resulting from different definitions
and measurements of loneliness has been identified
as a major challenge.® One fundamental difference
between measures is that single item questions
directly asked about “loneliness,” but scales exclude
direct reference to loneliness. Therefore, single item
estimates might consistently misclassify loneliness.
The UK Office for National Statistics recommends
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using both direct and indirect scale measures of
loneliness when possible, and using direct single item
questions when constrained by space.?” Future studies
could benefit from probabilistic sampling, repeated
measures, and sufficient reporting of prevalence (eg,
including uncertainty in addition to point estimates).
Finally, considering the potential impact of covid-19
on social health worldwide, we encourage more
studies to track long term trends of loneliness across
the lifespan using the estimates we summarised as a
prepandemic baseline for comparison.
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