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Purpose: Obesity is associated with adverse health outcomes and can result in feelings of
loneliness or social isolation, for example due to stigmatization. These factors are in turn
associated with morbidity and mortality. Thus far, a systematic review is lacking with regard
to the association between obesity, social isolation and loneliness. Therefore, our aim was to
fill this gap in knowledge.

Materials and Methods: Three established electronic databases (PubMed, Psyclnfo, as
well as CINAHL) were searched. Observational studies examining the link between obesity
and loneliness or social isolation were included. Disease-specific samples were excluded.
Results: In sum, six studies have been included. While some studies point to an association
between obesity and increased loneliness levels, it should be acknowledged that findings are
mixed. Study quality was quite high.

Conclusion: This systematic review showed that the literature is inconclusive and incom-
plete. Further research is required to shed further light on these associations. Moreover,
studies from countries outside Europe, based on longitudinal data and using objective
assessments of obesity, are urgently required. Gender differences should be further explored.
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Introduction
Obesity is known as an “abnormal or excessive fat accumulation that presents a risk
to health”.! It is a severe risk factor for non-communicable diseases in high income
countries,” for example cardiovascular diseases or diabetes mellitus.*~
Furthermore, it has been shown that obesity is associated with an increased
economic burden.® Moreover, it is associated with discrimination, decreased mental
health or increased loneliness.”” About 13% of adults in Europe are obese.'® For
example, higher prevalence rates have been reported in the United States.''
Similarly, both loneliness (feeling that one’s own social network is smaller than
desired'?) and social isolation (emotion of not belonging to the society') can have
marked effects on morbidity and mortality. It should be noted that loneliness and
social isolation are correlated, but do not measure the same phenomenon.
Additional details are given elsewhere.'*'”
To date, some studies have investigated the association between obesity and

16-19

loneliness or social isolation, with somewhat mixed evidence. For example,

a recent longitudinal study conducted in Germany showed that the onset of
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obesity is associated with increased loneliness scores in
men, but not in women,16 whereas another longitudinal
study from Germany found that the onset of obesity was
associated with a decrease in loneliness in men, but with
an increase in loneliness in women.'’ Factors such as
media pressure, social norms or stigmatization may
explain a link between obesity and increased loneliness/
isolation scores particularly among women.?’ The asso-
ciation between an onset of obesity and decreased lone-
liness in (older) men'” may be explained by the fact that
they feel accepted in society. They might be perceived as
sociable. Similarly, a cross-sectional association between
obesity and decreased social isolation among older
women®' may be explained by these factors, ie older
women with obesity may feel accepted by friends and
relatives.”’ Hansson and Rasmussen also showed that
higher age is associated with more positive views about
obesity.”” In contrast, stigmatization is particularly pre-
sent in children with obesity*® or young adults.?*

Thus far, a systematic review is lacking systematically
synthesizing evidence regarding these associations.
Therefore, the aim of this current systematic review is to
fill this gap in knowledge. In sum, this knowledge may assist

in maintaining social and physical health during lifetime.

Materials and Methods

The methods of this review are in accordance with the
Preferred Reporting Items for Systematic Reviews and
Meta-Analysis (PRISMA) guidelines.”> Our work was
registered to the International Prospective Register of
Systematic Reviews (PROSPERO, registration number:
CRD42021235625).

Search Strategy and Selection Criteria

In February/March 2021, a systematic literature search
was performed in three electronic databases (PubMed,
PsycINFO, CINAHL). In Table 1, the search query for
PubMed is shown. Based on our own past studies in this
research area and common terms in these areas, our search
query was developed.

Two reviewers (AH, BK) independently assessed stu-
dies for inclusion (1. title/abstract screening; 2. full-text
screening). Furthermore, a hand search (manually) was
performed using the references of the eligible articles
and using forwards citation tracking. Discussions were
used in case of disagreement. This procedure was also
used when disagreements occurred in extracting the data
and assessing the quality of the studies.

Table | Search Strategy (PubMed)

# Search Term

#1 Excess weight

#2 Obes*

#3 Adipos*

#4 #1 OR #2 OR #3
#5 Loneliness

#6 Social exclusion
#7 Social isolation
#8 #5 OR #6 OR #7
#9 #4 AND #8

Notes: The number sign (#) refers to the search order. The asterisk (*) is
a truncation symbol.

Inclusion criteria for our current review were: (1)
Cross-sectional and longitudinal observational studies
investigating the link between obesity and loneliness or
social isolation. (2) Studies adequately assessing these
constructs. (3) Studies published in peer-reviewed journals
(German or English language). In contrast, studies were
excluded if they solely analyzed samples with specific
disorders such as participants with systemic diseases. No
restrictions were applied regarding demographic factors,
location or time. This also means that studies investigating
children and adults would be included. Thus, no restric-
tions regarding the age have been applied.

We performed a pretest prior to our final eligibility
criteria (with a sample of 100 titles/abstracts). However,
our eligibility criteria were not adjusted.

Data Extraction and Analysis
One reviewer (BK) performed the extraction of the data.
A second reviewer (AH) cross-checked it. If needed, the
study authors were contacted for clarification. The extrac-
tion of the data included study design, assessment of
obesity and loneliness/social isolation, sample characteris-
tics, and key findings. The key results will be presented as
follows (in each case: (1) cross-sectional, (2) longitudinal):
(1) Obesity and loneliness
(2) Obesity and social isolation

Quality Assessment
The well-known and widely used NIH Quality Assessment
Tool for Observational Cohort and Cross-Sectional Studies®
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was used to assess the study quality. Two reviewers (AH,
BK) independently assessed the study quality.

Results
Study Overview

A flow chart is given in Figure 1.%° In total, n=6 studies
were included in the final synthesis of our current systema-
tic review.®'®'%?! Key characteristics and main findings
are displayed in Table 2. Adjusted results (if reported) are
shown in Table 2.

Data exclusively stemmed from Europe (n=6, with four

8,16,17,21

studies from Germany, and one study each from

Finland'® and United Kingdom'®). Equally, three cross-

sectional'®!'??! and three longitudinal studies®'®!’

were
found. In the longitudinal studies, the period of observa-
tion ranged from 20 months to 12 years.

The German studies used data from large cohort
8.16.17.21 Sarlio-Léhteenkorva

used data from the nationwide

studies. and
Lahelma'®

‘Survey of Living Conditions’ (1994) which were col-

Moreover,
Finnish

lected by the government statistical authorities (Statistics

1'® used data from under-

Finland), whereas Rotenberg et a
graduates from a mid-size University in the United
137" to

21,099.® The proportion of women in the samples ranged

Kingdom. The sample size ranged from

from 45%'® to 67.9%'® and the mean age ranged from
22"® to 90 years.'® The average age was above 60 years in
all four German studies.®'®'7*' Additional details are
presented in Table 2.

Obesity and Loneliness

Regarding cross-sectional studies, two studies examined
the association between obesity and loneliness.'®'” While
one study found an association between obesity and
increased loneliness levels among undergraduates in the
United Kingdom,'® the second study did not find an asso-
ciation between these factors in the general population in
Finland."” While the first study did not examine gender
differences, the second study reported gender-stratified
regression analyses. They did not find an association in
both women and men. Gender differences were not tested
using interaction terms.

With regard to longitudinal studies, two studies exam-
ined the association between obesity and loneliness in
Germany.®'” One study showed that the onset of obesity
is associated with increased loneliness scores in men, but
not in women (with significant gender differences).® In

contrast, a second study'’ showed that the onset of obesity
was associated with a decrease in loneliness in men, but
with an increase in loneliness in women. The end of
obesity was not associated with changes in loneliness
scores (in both women and men). Gender differences
were not tested using interaction terms.

Obesity and Social Isolation

With regard to cross-sectional studies, one study”' exam-
ined the association between obesity and (perceived)
social isolation in Germany. This study found an associa-
tion between obesity and decreased social isolation among
women, but not in the total sample and in men. Gender
differences were significant.

Regarding longitudinal studies, one study examined the
association between obesity and (objective) social isola-
tion in Germany.'® This study did not identify an associa-
tion between obesity and social isolation among the
oldest old.

Study Quality

The assessment of study quality of the eligible studies is
displayed in Table 3. Most criteria were fulfilled by
(nearly) all studies such as the adjustment of key covari-
ates or the clear definition of the study population, whereas
other factors were fulfilled by a few studies (eg, sufficient
timeframe, response rate or attrition bias). Nevertheless, it
should be noted that the general study quality was high:

: : 16,17,19,21
While five studies were rated as “good”,®'®!71%-

one
study'® was rated as “fair” and none of the studies were

rated as “poor”.

Discussion

Main Findings

In sum, six studies have been included in the final synth-
esis. While some studies point to an association between
obesity and increased loneliness levels, it should be
acknowledged that findings are mixed. Study quality was
quite high.

Thus, due to the rather inconclusive evidence, it
remains an open question for future research whether
obesity is associated with increased or decreased loneli-
ness/isolation in women and men. It should be clarified
whether factors such as stigmatization or sociability are of
particular importance for these associations in certain age
groups.
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Figure | PRISMA flow chart.

Note: Adapted from Moher D, Liberati A, Tetzlaff |, Altman DG, Group P. Preferred reporting items for systematic reviews and meta-analyses: the PRISMA statement. PLoS

Med. 2009;6(7):¢1000097.%°
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Comparability of the Included Studies

Some factors limit the comparability of the studies
included in our review. Self-rated BMI was used in all
studies to quantify obesity, whereas different tools were
used to quantify loneliness and social isolation. For exam-
ple, while one study used a single item to quantify
a second study used the 20-item UCLA
scale”” and a third study used the De Jong Gierveld
scale.”® Both tools (UCLA and de Jong Gierveld) treat
loneliness as subjective. However, while the De Jong

loneliness,19

Gierveld tool mainly treats loneliness as cognitive, the
UCLA scale mainly sees it as affective.”’ Furthermore,
the Lubben Social Network Scale covers objective social
isolation,*® whereas the Bude and Lantermann tool'® cov-
ers perceived social isolation. These large differences in
the tools used may partly explain the mixed findings.
Four out of the six samples used data from German
samples focusing on older adults®'”*! or oldest old.'® The
other studies used samples from the general population
(Finland)'® or a student sample'® — these differences may
also explain the discrepancies in the findings. The long-
itudinal studies™'®"”

models such as asymmetric fixed effects regressions’’

used appropriate panel regression

which can produce consistent estimates.*

Study Quality

In total, there was a minor level of variety in the study
quality. Beyond the factors described by the NIH tool,
a common shortcoming was that it was sometimes not
clarified how missing data were handled. Particularly in
cross-sectional studies, this can lead to biased estimates.>*
Strategies like full-information maximum likelihood
(FIML)* could be used in future studies.** Contrary, in
longitudinal studies, techniques like FIML often produce
similar estimates (compared to default options like listwise
deletion®”). The general study quality was quite high. This
is rather unsurprising given the fact that five of the six
studies were published in the past few years.

Gaps in Knowledge and Guidance for

Future Research

Our current systematic review determined various gaps in
knowledge. First, further longitudinal studies are needed to
clarify the directionality between obesity and loneliness as
well as social isolation. Second, studies from countries
outside Europe are required. Third, the link between obe-
sity and loneliness as well as social isolation during the

times of the COVID-19 pandemic should be examined.
For example, factors such as social network sites may play
a key role during the pandemic.>® Fourth, since it is well
known that self-reported BMI is prone to bias (since
individuals tend to overestimate their height and under-
estimate their weight),?” future studies based on objective
assessments of obesity (eg, based on the hip to waist ratio
or based on waist circumference) are required. Fifth, future
studies examining gender differences are particularly
important to understand the association between obesity
and loneliness/isolation in further detail. Sixth and more
generally, identifying potential moderating (eg, age group,
educational level or personality characteristics such as
extraversion) and mediating factors (eg, self-esteem or
mental health) is important to gain a better understanding
of the link between obesity and loneliness as well as social
isolation.

Strengths and Limitations

Our current work is the first systematic review regarding the
link between obesity and loneliness as well as social isola-
tion. A quality assessment was performed. Two reviewers
conducted key procedures such as selection of the studies,
data extraction or assessing the study quality. We restricted
our search to studies published in peer-reviewed journals
since this may assure a certain study quality. Nevertheless, it
should be acknowledged that some existing research (such
as grey literature) may be excluded. Some studies may not
be identified due to the language restrictions (our search was
restricted to studies in German or English language). An
electronic search in three databases has been done. However,
two reviewers performed a hand search.

Furthermore, for reasons of study heterogeneity (eg, in
the dependent variables used in the included studies), we did
not conduct a meta-analysis — which is in line with the
recommendations provided by Egger et al.*® According to
Egger et al, performing a meta-analysis should be done with
great caution when observational data are present because
they can lead to incorrect estimates for various reasons.>®

Conclusion

This systematic review showed that the literature is incon-
clusive and incomplete. Further research is required to shed
further light on these associations since obesity is, among
other things, associated with stigmatization. Moreover, stu-
dies from countries outside Europe, based on longitudinal
data and using objective assessments of obesity are urgently
required. Gender differences should be further explored.
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