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Abstract
A large number of older people encounter both objective and subjective types of social isolation and sleep disorders. Social 
isolation increases a person’s risk of a wide range of adverse health outcomes and premature death. Social isolation can 
cause poor sleep quality that has been proposed as one of the possible mechanisms by which social isolation affects people’s 
health and quality of life. The present study was conducted to determine the relationship between objective and subjective 
social isolation with sleep difficulties among older adults. All articles in PubMed, Web of Science, Scopus, Embase, Psy-
cInfo, and Social care online databases published by December 2020 were systematically searched for relevant published 
articles. Two authors separately checked the acceptability and quality of the studies using the Newcastle Ottawa checklist. 
Any disagreement was resolved by consulting the third author. According to the inclusion criteria, 11 studies were systemati-
cally reviewed, of which five were cross-sectional, and six were longitudinal studies. No meta-analysis was performed due 
to the high heterogeneity of the studies. Based on the present study results, both objective and subjective social isolation 
are related to sleep disturbance in older people. This systematic review showed that objective and subjective social isolation 
are associated with low sleep quality. It is recommended to investigate the causal relationships and possible pathways that 
affect the studied variables in future studies.
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Introduction

Social isolation is a common complaint in old age with 
numerous negative consequences on various aspects of 
health [1]. Although it frequently occurs among different 
age groups [2], older adults are at a higher risk compared 
to other age groups [3, 4]. It is predicted that the prevalence 
of social isolation in older people will increase in the com-
ing years [5, 6]. Moreover, social isolation is a serious risk 
factor for the health status of older adults [7–9] leading to 
significant adverse effects on quality of life [10, 11], as well 
as physical and mental health [7, 12, 13].

Social isolation is divided into objective and subjective 
types. Objective isolation is the quantifiable and tangible 
lack of communication and contact with other people or 
members of an individual's network. In contrast, subjective 
isolation is the perceived lack of companionship and close-
ness between individuals and their social network members 
[14]. While objective isolation has been characterized as 
the “lack of contact with others due to situational factors, 
such as the small size of a social network, infrequent social 
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interaction, or lack of participation in social activity”, sub-
jective isolation has been described as the “perceived short-
age in one’s social resources, such as companionship or 
social support” [8]. Both types of social isolation are consid-
ered essential components in determining the health status 
of individuals, and they might be a risk factor for obesity, 
inactivity, smoking, and high blood pressure [15].

Sleep disturbances are also another common problem 
with a reported prevalence of over 71% among older adults 
[16], and they have been assumed to be one of the possible 
mechanisms by which social isolation affects health condi-
tions [17]. Both types of social isolation can be associated 
with low sleep quality [18, 19]. According to some evidence, 
people who live alone have worse sleep quality than those 
who are not alone, so they repeatedly wake up after falling 
asleep [20]. Long-term sleep problems have been linked to 
cardiovascular disease (CVD) risk factors, such as obesity, 
dyslipidemia, hypertension, diabetes, and metabolic syn-
drome [21].

With the increase in the number and proportion of older 
adults globally, the importance of perceiving their regular 
complaints and the possible relationships have been more 
emphasized [22]. Although the relationship between objec-
tive and subjective social isolation with low sleep quality is 
reported in older people [23–26], there are some inconsistent 
results [26, 27] that necessitate a comprehensive systematic 
review in this regard. Hence, the present study purposed 
to systematically review the literature on the association 
between objective and subjective social isolation with sleep 
disturbances in older adults. It is hoped that the study results 
would shed some light on reducing the complaints and prob-
lems of older adults.

Materials and methods

The review protocol was registered and published on the 
international Prospective Register of Systematic Reviews 
(PROSPERO) (registration number: CRD42020163341).

Search strategy

To retrieve the related data published before December 
2020, a literature search was conducted on databases, 
including PubMed, Web of Science, Scopus, Embase, Psy-
cInfo, and Social Care Online using the following keywords 
separately or in combination: ‘social isolation’, ‘loneliness’, 
‘social withdrawal’, ‘social network’, ‘sleep disorder’, ‘sleep 
disturbance’, ‘sleepless’, ‘insomnia’, ‘sleep quality’, ‘aged 
people’, ‘older adults’, or ‘older people’. Moreover, the refer-
ences of retrieved studies were checked to avoid any missing 

data. Then, to remove the duplicates, all the extracted studies 
were imported to Endnote X8.

Inclusion criteria

In this systematic review, we included all observational stud-
ies investigating the association between social isolation and 
loneliness (as the independent variables) with low sleep qual-
ity (as the dependent variables) in people aged over 60 years.

Exclusion criteria

The exclusion criteria were: different target populations, inter-
ventional or review studies, lack of access to the full text of 
articles, and no response from the authors of the included arti-
cles after sending an email.

Study selection

Two authors separately reviewed the titles and abstracts of the 
articles to find the related studies. If any disagreement arised, 
it was resolved by the third author's opinion.

Assessment of methodological quality

The quality of cross-sectional and longitudinal studies 
was assessed separately by two authors using the Newcas-
tle–Ottawa Scale (NOS), which is a tool to evaluate the qual-
ity of nonrandomized studies included in a systematic review 
and/or meta-analyses [28].

In nonrandomized studies, the checklist examines the qual-
ity of studies in three parts, including selection (four items, 
one star for each; maximum stars: four), comparability (one 
item, one to two star(s) for the item; maximum stars: two), and 
outcome/exposure (three items, one star for each; maximum 
stars: three) [28]. Accordingly, the quality of nonrandomized 
studies was measured as follows:

Good quality: three or four stars in selection domain AND 
one or two stars in comparability domain AND two or three 
stars in outcome/exposure domain;
Fair quality: two stars in selection domain AND one or two 
stars in comparability domain AND two or three stars in 
outcome/exposure domain;
Poor quality: zero or one star in selection domain OR zero 
star in comparability domain OR zero or one star in out-
come/exposure domain.

Any disagreement between the authors was resolved by 
seeking the third author's opinion.
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Data extraction

Two authors separately extracted the articles’ information, 
including the first author's name, publication year, study 
design, country, the number of participants, age, gender per-
centages, outcomes, instruments, quality score, and results. 
All the collected information was recorded in a checklist.

Data synthesis

Due to the high heterogeneity of the tools used to measure 
loneliness, social isolation, and sleep quality in the included 
studies, we did not conduct a meta-analysis. Out of 11 stud-
ies included in this systematic review, only two used the 

same tools to measure exposure and outcome variables [29, 
30].

Results

Our search strategy resulted in the retrieval of a total of 
1952 papers, 394 of which were removed due to duplica-
tion. Then, 1521 titles, 20 abstracts, and 17 full texts were 
reviewed. After reading the full texts of 17 studies, two 
articles were eliminated due to different methodologies, 
three articles due to inconsistency with our study aims, 
and one article due to differences in the target population. 
Finally, 11 studies were systematically reviewed (Fig. 1).

Fig. 1   PRISMA flow diagram
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Characteristics of the included studies

Out of 11 papers included in this review study, six were 
cross-sectional [23, 27, 29–32] and five were longitudinal 
[24–26, 33, 34] studies. Three studies had been conducted 
in the United States [23, 27, 34], two in Taiwan [26, 32], and 
one in Iran [30], the United Kingdom [25], Singapore [33], 
Ireland [24], China [29], and Malaysia [31].

In the included studies, the number of participants varied 
from 80 to 5698, average age varied from 65.0 to 86.4 years, 
and the proportion of females was higher than males. In 
addition, two studies did not mention the age range, and one 
study did not mention the gender percentages.

In different studies, various instruments had been used 
to measure objective and subjective social isolation. The 
studies examining objective social isolation had used the 
following tools: the Lubben Social Network Scale (LSNS) 
in two studies [31, 33]; the Social Disconnectedness Scale 
in one study[27]; the researcher-made tool consisting of the 
social network, social structure, and functioning in one study 
[32]; and social network size in one study [23]. Also, Yu 
et al. used four items about different social network aspects 
to assess social isolation [26].

Subjective isolation (feeling lonely) had also been 
assessed using various tools. Of the eight studies, the 
20-item UCLA Loneliness Scale [35] had been used in two 
studies [29, 30]; the four-item questionnaire [36] consist-
ing of ‘feeling lonely, being cared for, wishing someone for 
comfort, and wishing for more close friends in one study 
[23]; the three-item UCLA Loneliness Scale [37] in three 
studies [25, 27, 34]; items of the Center for Epidemiological 
Studies Depression scale (CES-D) in one study [26]; and the 
De Jong Gierveld Loneliness Scale in one study [24].

For analyzing sleep quality, the Pittsburgh Sleep Qual-
ity Index (PSQI), including seven components, was used in 
six studies [23, 24, 26, 29, 30, 32]; the Jenkins Sleep Scale 
(JSS) in two studies [25, 34]; the CES-D in one study [33]; 
a self-reported sleep measure in two studies [25, 27]; and a 
four-item questionnaire in one study [26]. In addition, some 
studies had used more than one instrument (see Table 1).

Quality of included studies

Regarding the quality of studies, one cross-sectional study 
had a good quality, three studies had a moderate quality, and 
one study had a poor quality. Also, among the longitudinal 
studies, one study had a moderate quality, and other studies 
had a good quality (see Table 1).

Narrative results

Among the 11 studies included in this review, three stud-
ies investigated the relationship between objective social 

isolation and sleep quality [31–33], five studies addressed 
the relationship between the feeling of loneliness and sleep 
quality [24, 25, 29, 30, 34], and three studies examined the 
association of both objective and subjective social isolation 
with sleep quality [23, 26, 27]. The results of the included 
studies were inconsistent in some cases [26, 27].

While the study by Shankar in the UK [25] had the high-
est number of participants (n=5698), the survey by Maka-
rem and Naji in Iran [30] had the lowest number of partici-
pants (n=80).

The relationship between objective social isolation 
and sleep quality

Three studies addressed the relationship between objective 
social isolation and sleep disturbances. Eshkoor et al., in a 
longitudinal study, found that the sleep disruption among 
respondents without a partner was more than those with 
a partner (OR 2.21, 95% CI 1.26–3.88). Moreover, sleep 
problems among isolated people were more than social-
ized people (OR 1.35, 95% CI 1.06–1.71). Also, they found 
that being single (OR=2.21) was the most decisive factor 
in increasing sleep disturbances [31]. In another study, Yao 
et al. reported a significant relationship between social net-
working and sleep quality. The study identified significant 
relationships between a social variable (relationships with 
relatives/friends) and sleep quality. The regression model 
showed that relationships with relatives/friends accounted 
for sleep quality variance [32]. Cheng et  al. found that 
restricted social network was related to more restless sleep 
and a more depressed mood. Also, poor social relations and 
sleep disturbances could interact through depression [33].

The relationship between subjective social isolation 
and sleep quality

Five studies addressed the relationship between subjective 
social isolation and sleep quality. Two cross-sectional stud-
ies conducted in China [29] and Iran [30] showed a signifi-
cant and inverse relationship between loneliness and PSQI 
total score (P<0.001). In addition, loneliness was found to 
be statistically associated with the following components of 
PSQI: (a) sleep latency, (b) subjective sleep quality, (c) sleep 
duration, (d) use of sleeping medication, and (e) daytime 
dysfunction [29]. The interaction between loneliness and 
sleep disturbances was also investigated in three longitudinal 
studies [24, 25, 34]. A longitudinal study by McHugh and 
Lawlor showed that loneliness could predict sleep quality at 
follow-up, controlling for demographic covariates and sleep 
quality at baseline. Also, the stress from loneliness mediated 
the effect of loneliness on sleep quality [24]. Griffin et al. 
evaluated 5067 participants (≥ 65 years) in three time peri-
ods (2006, 2010, and 2014). Their results revealed that high 



157Sleep and Biological Rhythms (2022) 20:153–163	

1 3

Ta
bl

e 
1  

C
ha

ra
ct

er
ist

ic
s o

f i
nc

lu
de

d 
stu

di
es

Re
fe

re
nc

es
St

ud
y 

de
si

gn
C

ou
nt

ry
Sa

m
pl

e 
si

ze
M

ea
n 

ag
e 

(y
ea

rs
)

A
ge

 ra
ng

e 
(y

ea
rs

)
M

al
e 

%
Fe

m
al

e 
%

O
ut

co
m

e
A

ss
es

sm
en

t 
m

et
ho

d
Q

ua
l-

ity
 

Sc
or

e

Q
ua

lit
y 

ra
tin

g

Jia
 a

nd
 Y

ua
n 

[2
9]

C
ro

ss
-s

ec
tio

na
l

C
hi

na
16

58
70

.4
60

 y
ea

rs
 a

nd
 

ol
de

r
49

.3
50

.7
Sl

ee
p 

qu
al

ity
Lo

ne
lin

es
s:

 
U

C
LA

 L
on

e-
lin

es
s S

ca
le

;
Sl

ee
p:

 P
SQ

I

7
75

.0

B
en

so
n 

[2
7]

C
ro

ss
-s

ec
tio

na
l

U
SA

75
9

72
.6

62
–9

0
56

.8
53

.2
sl

ee
p 

pr
ob

le
m

s
Lo

ne
lin

es
s:

 
U

C
LA

 T
hr

ee
-

Ite
m

 L
on

el
i-

ne
ss

 S
ca

le
; 

Is
ol

at
io

n:
 

so
ci

al
 d

is
co

n-
ne

ct
ed

ne
ss

 
sc

al
e;

Sl
ee

p:
 S

el
f-

Re
po

rte
d 

Sl
ee

p 
M

ea
su

re
s a

nd
 

A
ct

ig
ra

ph
y

6
66

.6

Sh
an

ka
r [

25
]

Lo
ng

itu
di

na
l 

stu
dy

U
K

56
98

65
.0

50
 a

nd
 o

ld
er

44
.8

55
.2

sl
ee

p 
pr

ob
le

m
s

Lo
ne

lin
es

s:
 

U
C

LA
 T

hr
ee

-
Ite

m
 L

on
el

i-
ne

ss
 S

ca
le

;
Sl

ee
p:

 se
lf-

re
po

rte
d 

sl
ee

p 
m

ea
su

re
 a

nd
 

JS
S

5
55

.5

G
riffi

n 
[3

4,
 4

1]
Lo

ng
itu

di
na

l 
stu

dy
U

SA
50

67
74

.3
65

–1
04

43
.2

56
.8

Sl
ee

p 
di

stu
r-

ba
nc

e
Lo

ne
lin

es
s:

 
U

C
LA

 T
hr

ee
-

Ite
m

 L
on

el
i-

ne
ss

 S
ca

le
Sl

ee
p:

 a
 m

od
i-

fie
d 

ve
rs

io
n 

of
 

th
e 

JS
S

6
66

.6

C
ho

 e
t a

l. 
[2

3]
C

ro
ss

-s
ec

tio
na

l
U

SA
25

41
72

.6
60

–1
03

55
.5

44
.5

Sl
ee

p 
di

stu
r-

ba
nc

e
Is

ol
at

io
n:

 S
oc

ia
l 

ne
tw

or
k 

si
ze

;
Lo

ne
lin

es
s:

 
4-

ite
m

 q
ue

s-
tio

nn
ai

re
 fr

om
 

(S
ee

m
an

 &
 

Sy
m

e,
 1

98
7)

;
Sl

ee
p:

 P
SQ

I

6
66

.6



158	 Sleep and Biological Rhythms (2022) 20:153–163

1 3

U
C
LA

 U
ni

ve
rs

ity
 o

f C
al

ifo
rn

ia
 a

t L
os

 A
ng

el
es

, P
SQ

I P
itt

sb
ur

gh
 S

le
ep

 Q
ua

lit
y 

In
de

x,
 L
SN

S 
Lu

bb
en

’s
 s

oc
ia

l n
et

w
or

k 
sc

al
e,

 J
SS

 Je
nk

in
s 

Sl
ee

p 
Sc

al
e,

 C
ES

-D
 C

en
te

r f
or

 E
pi

de
m

io
lo

gi
ca

l S
tu

di
es

 
D

ep
re

ss
io

n 
Sc

al
e

Ta
bl

e 
1  

(c
on

tin
ue

d)

Re
fe

re
nc

es
St

ud
y 

de
si

gn
C

ou
nt

ry
Sa

m
pl

e 
si

ze
M

ea
n 

ag
e 

(y
ea

rs
)

A
ge

 ra
ng

e 
(y

ea
rs

)
M

al
e 

%
Fe

m
al

e 
%

O
ut

co
m

e
A

ss
es

sm
en

t 
m

et
ho

d
Q

ua
l-

ity
 

Sc
or

e

Q
ua

lit
y 

ra
tin

g

M
ak

ar
em

 a
nd

 
N

aj
i [

30
]

C
ro

ss
-s

ec
tio

na
l

Ir
an

80
86

.4
60

 a
nd

 o
ld

er
45

.0
55

.0
Sl

ee
p 

qu
al

ity
Lo

ne
lin

es
s:

 
U

C
LA

 L
on

e-
lin

es
s S

ca
le

Sl
ee

p:
 P

SQ
I

5
55

.5

C
he

ng
 e

t a
l. 

[3
3]

Lo
ng

itu
di

na
l 

stu
dy

Si
ng

ap
or

e
14

17
70

.0
60

 a
nd

 o
ld

er
N

ot
 m

en
tio

ne
d

N
ot

 m
en

tio
ne

d
Sl

ee
p 

di
stu

r-
ba

nc
e

Is
ol

at
io

n:
 

LS
N

S;
Sl

ee
p:

 T
he

 “
m

y 
sl

ee
p 

w
as

 re
st-

le
ss

” 
ite

m
 w

as
 

ex
tra

ct
ed

 fr
om

 
(C

ES
-D

)

6
66

.6

Y
u 

et
 a

l. 
[2

6]
Lo

ng
itu

di
na

l 
stu

dy
Ta

iw
an

10
23

66
.1

N
ot

 m
en

tio
ne

d
56

.6
53

.4
Sl

ee
p 

qu
al

ity
Lo

ne
lin

es
s:

 
O

ne
 si

ng
le

 
ite

m
 fr

om
 th

e 
C

ES
-D

;
Is

ol
at

io
n:

 F
ou

r 
ite

m
s a

da
pt

ed
 

fro
m

 p
re

vi
ou

s 
re

se
ar

ch
;

Sl
ee

p:
 P

SQ
I

6
66

.6

Es
hk

oo
r e

t a
l. 

[3
1]

C
ro

ss
-s

ec
tio

na
l

M
al

ay
si

an
12

10
N

ot
 m

en
tio

ne
d

60
 a

nd
 o

ld
er

N
ot

 m
en

tio
ne

d
N

ot
 m

en
tio

ne
d

Sl
ee

p 
di

stu
r-

ba
nc

es
Is

ol
at

io
n:

 
LS

N
S;

Sl
ee

p:
 a

sk
in

g 
1 

qu
es

tio
n 

(fe
el

 fr
es

h 
an

d 
re

la
x 

af
te

r 
w

ak
in

g 
up

)

6
66

.6

M
cH

ug
h 

an
d 

La
w

lo
r [

24
]

Lo
ng

itu
di

na
l 

stu
dy

Ir
el

an
d

44
7

73
.3

N
ot

 m
en

tio
ne

d
31

.0
69

.0
Sl

ee
p 

qu
al

ity
Lo

ne
lin

es
s:

 D
e 

Jo
ng

 G
ie

rv
el

d 
lo

ne
lin

es
s 

Sc
al

e;
Sl

ee
p:

 P
SQ

I

7
77

.7

Ya
o 

et
 a

l. 
[3

2]
C

ro
ss

-s
ec

tio
na

l
Ta

iw
an

18
7

72
.1

65
 a

nd
 o

ld
er

51
.3

48
.7

Sl
ee

p 
qu

al
ity

So
ci

al
 n

et
w

or
k:

 
us

in
g 

a 
6-

ite
m

 
qu

es
tio

nn
ai

re
;

Sl
ee

p:
 P

SQ
I

5
55

.5



159Sleep and Biological Rhythms (2022) 20:153–163	

1 3

levels of loneliness at baseline were associated with high 
levels of sleep disturbance at baseline, as well as at 4-year 
and 8-year follow-up phases. Moreover, sleep disturbance 
was associated with high levels of loneliness at baseline 
and follow-up phases. Their study showed a bidirectional 
relationship between loneliness and sleep disturbance [34]. 
Another study also reported that baseline loneliness was 
associated with an increased prevalence of sleep problems 
(OR 1.30, 95% CI 1.03–1.63) during the 4-year follow-up 
period. Moreover, there was an association between feeling 
lonely and sleep disturbance, which significantly reduced 
sleep duration and led to sleep disturbance [25].

The relationship between objective and subjective 
social isolation with sleep quality

Among the 11 included studies, three cases evaluated 
the relationship between objective and subjective social 
isolation with sleep disturbance. According to Yu et al. 
[26], sleep quality was inversely associated with loneliness 
and social isolation in univariate analysis. Social isola-
tion at baseline might be associated with low sleep quality 
even up to a 6-year follow-up period (P<0.001). Despite 
the significant relationship between loneliness and sleep 

quality at baseline (P<0.011), no significant difference 
was observed during follow-up (P=0.270) [26]. Another 
longitudinal study showed that objective social isolation 
and loneliness could be associated with poor sleep qual-
ity. According to Benson et al. [27], although loneliness 
and social isolation were associated with wake after sleep 
onset (WASO) and percent sleep [total sleep time (TST) 
divided by the duration of the first to the last epochs scored 
as sleep], none of them were associated with actigraphy-
measured TST. Besides, increased loneliness was strongly 
associated with more insomnia symptoms and shorter 
sleep duration; however, this was not true for social isola-
tion. In addition, isolated individuals spent a longer time 
in bed [27]. Finally, a cross-sectional study showed that 
objective and subjective social isolation were associated 
with sleep disturbance. In separate multivariate regression 
models, subjective social isolation and objective social iso-
lation were associated with sleep disturbance (unadjusted 
beta 0.27, P<0.001 vs. − 0.12, P<0.001, respectively). 
These associations remained significant after adjusting for 
all covariates. Furthermore, isolated people were worse, 
mostly when people felt lonely [23]. The narrative results 
of included studies are summarized in Table 2.

Table 2   Narrative summary of results of included studies

WASO wake after sleep onset, TST total sleep time

References Summary of results

Jia and Yuan [29] Older adults with higher levels of loneliness had poorer sleep quality
Five dimensions of sleep quality, including subjective sleep quality, sleep latency, sleep duration, use of sleeping 

medication, and daytime dysfunction, were associated with loneliness
Benson [27] Loneliness and social isolation were associated with WASO and percent sleep (TST divided by the duration of the 

first to the last epochs scored as sleep). Neither was associated with TST
-Sleep calculated duration, the calculated time in bed, and later wake times were significantly associated with social 

isolation in adjusted models
Increased loneliness was strongly associated with more insomnia symptoms, but social isolation was not

Shankar [25] Following adjustment for covariates, baseline loneliness score was associated with an increase in the odds of report-
ing more sleep problems at follow-up

Griffin [34, 41] Loneliness and sleep were bidirectionally related. Loneliness is a risk factor for sleep disturbance and vice versa
Loneliness and sleep disturbance predicted each other over time, suggesting reciprocal causality between loneliness 

and sleep disturbance
Cho et al. [23] The associations between subjective and objective social isolation with sleep disturbance remained significant after 

adjusting for all covariates
Makarem and Naji [30] There was an inverse relationship between loneliness and quality of sleep
Cheng et al. [33] Poor social networks and restless sleep reciprocally influence each other through depressed moods in older adults
Yu et al. [26] After controlling confounders, social isolation at the baseline predicted poor sleep quality 6 years later, while the 

association between loneliness and sleep quality was no longer significant
There is an adverse effect of social isolation on sleep quality, but this effect is independent of loneliness
It seems that loneliness and social isolation have distinct pathways in affecting the quality of sleep among older 

adults
Eshkoor et al. [31] Social isolation and being single increased sleep disruption
McHugh and Lawlor [24] After controlling for demographic factors and for sleep quality at baseline, loneliness at baseline predicted sleep 

quality at follow-up
Yao et al. [32] There was a significant relationship between a social network (relationships with relatives/friends) and sleep quality
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Discussion

The current systematic review assessed the relationship 
between loneliness and social isolation with sleep quality 
in older adults. Among the 11 included studies, seven stud-
ies (four cross-sectional [23, 27, 29, 30] and three longitu-
dinal [24, 25, 34]) had reported a statistically significant 
association between subjective isolation and low sleep 
quality. Also, five studies (three cross-sectional [23, 31, 
32] and two longitudinal [26, 33]) had reported a statisti-
cally significant association between objective isolation 
and low sleep quality. Although loneliness and social iso-
lation are often used interchangeably, they are two separate 
categories. Loneliness, also known as subjective isolation, 
denotes how people perceive their experience and whether 
or not they feel isolated. It is described as the perceived 
deficit in an individual’s social resources, such as social 
support and companionship [8]. On the other hand, social 
isolation is defined as a lack of relation with friends or 
family and a weak social network at the broader level [38].

According to the results of the present review, social 
isolation and loneliness were related to sleep problems 
in older adults. Jia and Yuan found that the older adults 
with higher levels of loneliness had poorer sleep quality 
than those with moderate to less loneliness [29]. Although 
social isolation and loneliness are often correlated [39], 
some findings suggest that the relationship between objec-
tive and subjective social isolation with sleep quality is 
independent of each other. On the one hand, there is evi-
dence that loneliness affects sleep quality regardless of 
social interaction. People who felt lonely, regardless of 
household size and whether living with others or alone, 
reported more sleep problems than those who were not 
lonely [40]. On the other hand in a longitudinal study, 
Yu et al. found that after controlling confounders, social 
isolation at the baseline could predict poor sleep quality in 
a 6-year follow-up period, while the association between 
loneliness and sleep quality was no longer significant. 
These findings indicate that the association between social 
isolation and loneliness with sleep quality is independent 
of each other [26]. Thus, it seems that loneliness and social 
isolation have distinct pathways in affecting the quality of 
sleep among older adults.

The findings of Benson et al. were in contrast with those 
reported by Yu et al. Benson et al. found that loneliness 
was associated with low sleep quality, but social isolation 
was not. In contrast, Yu et al. found that social isolation 
was associated with self-reported low sleep quality, but 
loneliness was not associated with a worse sleep quality 
[26, 27]. This inconsistent finding may be related to differ-
ences in how social isolation, loneliness, and sleep qual-
ity were measured. Benson et al. used the actigraph sleep 

metrics and four items about insomnia symptom scores. 
They used the three-item UCLA Loneliness Scale and the 
Social Disconnectedness Scale to measure subjective and 
objective social isolation. In contrast, Yu et al. used the 
PSQI to determine self-reported sleep quality and used 
less comprehensive social isolation and loneliness meas-
ures. Similar to the results of Benson et al., a systematic 
review [41] showed that loneliness increased sleep prob-
lems (poor sleep quality and insomnia symptoms), though 
it did not change sleep duration [29].

Some physiological functions may clarify the relation-
ship between objective and subjective social isolation with 
sleep quality. Sleep problems are associated with tremen-
dous stress and anxiety and may express emotional distress 
in lonely people [29, 42]. Depression and anxiety are prob-
able, but not necessarily an exclusive path in which social 
isolation can affect sleep quality. The existing evidence has 
proposed several risk factors for depression and anxiety, of 
which social isolation is only one of the risk factors. In addi-
tion, the studies examining the relationship between social 
isolation, depression, and sleep quality showed that the 
relationship between both types of social isolation and poor 
sleep quality remains significant even after controlling for 
depression [25, 26, 34]. This finding indicates that there are 
also other pathways between loneliness and social isolation 
with sleep problems.

The effect of social isolation and loneliness on the older 
adults’ sleep quality was partly due to the stress caused by 
them [24]. Social isolation and loneliness are the primary 
sources of chronic stress in modern society [43] due to dep-
rivation and social exclusion perceptions [24]. Also, it might 
have a negative impact on health. Stress poses the risk of 
CVD [24, 43], directly affects sympathetic neuronal func-
tion, and raises the danger of engaging in high-risk behav-
iors, such as smoking and alcohol abuse [24].

Besides, the relationship between objective and subjec-
tive social isolation with sleep quality can lead to a sense 
of security through sleeping together at night [44, 45]. 
Throughout the historical stages of human life evolution, 
security in general and sleeping security in particular—pro-
vided by sleeping together- have ever been one of the vital 
needs of humankind. The relationship between social iso-
lation and loneliness with low-quality sleep can be due to 
insecurity from living alone and in isolation. The loneliness 
associated with it makes a person feel more threatened and 
vulnerable. Feelings of vulnerability lead to hypersensitiv-
ity to threatening stimuli, resulting in scattered sleep and 
poor sleep quality [26]. Given the mentioned discussions, 
it is crucial to address older adults’ sleep problems since 
sleep disturbances may detrimentally influence individuals’ 
physical and mental health [46]. Objective and subjective 
social isolation can increase sleep problems, depression, and 
fatigue in older adults, which means that people who feel 
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lonely and have a weak social network suffer more sleep 
problems, depression, and fatigue. Social isolation can lead 
to sleep problems through depression or, conversely, sleep 
problems can lead to social isolation through depression 
[33]. As age increases, sleep problems increase with changes 
in the brain [47], increasing depressive symptoms [48]. In 
general, the feeling of isolation provokes neural activity and 
anxiety [49] and reduces sleep quality [50]. In a study, social 
support improved sleep quality in older adults with insomnia 
compared with the control group [51]. In another study, per-
ceived social support was significantly associated with sleep 
problems [52]. Thus, the development of social services and 
the formation of support groups for older adults to prevent 
social isolation, loneliness, and ultimately sleep problems 
seem to be an excellent way to promote their health.

The included studies used different tools to measure the 
variables. Different sleep assessment methods, from objec-
tive methods such as actigraphy [27] to subjective meth-
ods such as sleep questionnaires [23–26, 29, 30, 32, 34], 
from single item [31, 33] to scales with strong psychometric 
properties [23, 24, 26, 29, 30, 32], were used. Actigraphy 
is an objective and reliable method of sleep assessment. A 
previous review study showed that there is no perfect sleep 
assessment method [53]. Nevertheless, the accuracy of hard-
ware devices is superior to that of questionnaires [53, 54]. 
This superiority, however, must be considered only in terms 
of precision, but not in terms of diagnostic usefulness. The 
most valid and widely used questionnaire to assess sleep 
quality is PSQI, which contains seven components as fol-
lows: subjective sleep quality, sleep latency, sleep duration, 
sleep efficiency, sleep disturbance, use of sleep medication, 
and daytime dysfunction. The reliability of the scale was 
considered good. Also, the validity of PSQI was good, with 
a sensitivity of 89.6% and a specificity of 86.5% in patients 
versus control subjects [55]. The sleep questionnaires are 
easy to administer and very low-cost; so, they are ideal to 
be used as the first diagnostic test. They do not require a 
sleep center, can be self-administered at home, and most 
importantly, their accuracy is relatively high [54]. Further-
more, they summarize the participants’ perceptions about 
their sleep quality quantitatively. Because sleep question-
naires are primarily subjective, they can be influenced by 
the same sources of bias and inaccuracy as any other such 
reports. Also, they have been erroneously considered as 
unreliable. However, their subjectivity does not necessarily 
render questionnaires inaccurate [53]. Both discussed instru-
ments (PSQI and actigraphy) were recommended for future 
studies [33].

In the same way, social isolation and loneliness meas-
ures varied across studies, ranging in quality from one 
single-item and researcher-made questionnaires to standard 
scales. The UCLA Loneliness Scale was the most used tool 
to measure loneliness. The three-item UCLA Loneliness 

Scale has several advantages, including easy-to-use nature 
in older adults, high reliability in terms of internal consist-
ency and test-retest, and high convergent and construct 
validity [35] with the advantages of a shorter scale [56]. 
In addition, although De Jong Gierveld Loneliness Scale 
was used in only one study, it might be the preferred instru-
ment on loneliness because it is a valid and reliable tool to 
measure emotional and social loneliness [57]. Due to the 
mentioned features and the benefits of a shorter scale, this 
tool is suitable for epidemiological surveys [56]. In the case 
of measuring objective social isolation, it seems that the 
abbreviated scales such as the LSNS-6 [58] with its more 
‘objective’ style questions ascertaining the degree of per-
ceived social support from friends and family might be the 
preferred instrument for use in primary health care settings 
or community-based screenings [56]. Further comparative 
studies on measuring instruments can be helpful and provide 
good indicators. However, choosing a specific instrument 
should be based on the characteristics of the target popula-
tion and study resources.

Strengths and limitations

As far as the researchers investigated, this is the first system-
atic review evaluating the relationship between objective and 
subjective social isolation with sleep quality in older adults.

The strengths of the present study can be listed as the 
following: a large sample size; selecting the vulnerable and 
growing older adults as the target group; the simultaneous 
review of cross-sectional and longitudinal studies; the high 
quality of five studies out of the six longitudinal studies; and 
the inclusion of studies from different countries.

However, the main limitations of the present review were 
as follows: First, most of the included studies were cross-
sectional [23, 27, 29–32] which was a barrier to inference on 
the causality and directionality of the relationship between 
objective and subjective social isolation with sleep quality 
in older adults. So, there was not sufficient evidence to con-
clude whether social isolation and loneliness precede sleep 
disturbances or vice versa. Therefore, prospective studies 
should be carried out to demonstrate the causal relation-
ship between social isolation and loneliness with sleep 
quality. Second, summarizing the results and performing a 
meta-analysis were not possible due to not using common 
standard tools to examine the association of social isolation 
and loneliness with sleep quality in some of the included 
studies. Thirdly, in most of the studies, the assessment of 
sleep disturbances relied on subjective self-reported ques-
tionnaires, rather than standard objective measures such as 
actigraphy or polysomnography; hence, incorporating both 
objective and subjective instruments to measure sleep qual-
ity are highly suggested for future studies. Fourthly, among 
the studies using the PSQI [23, 24, 26, 29, 30, 32], only 
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one study [29] assessed the association of PSQI components 
with loneliness, and PSQ total score has been used in the 
remaining. Analyzing the associations of social isolation and 
loneliness with the PSQI components could provide valuable 
information on different types of sleep problems. Finally, 
none of the included studies reported sleep disorders based 
on the ICD-10 codes, which avoids comprehensive assess-
ment of the relationship between social isolation and loneli-
ness by the components of sleep disorders.

Conclusion

According to our results, most of the included studies 
reported a significant association between objective and sub-
jective social isolation with sleep quality. However, deter-
mining the causal relationships and the possible ways that 
these variables may affect each other requires further studies. 
It is recommended to focus more on the mechanisms and/or 
factors mediating the impact of isolation and/or loneliness 
on sleep problems and their interactions. Future longitudinal 
studies are required to establish a causal association between 
objective and subjective social isolation with sleep distur-
bances. Also, this review did not assess whether interven-
tions targeting social isolation improve sleep quality. Future 
research should also determine the role of social isolation 
reduction interventions on sleep quality.
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