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Abstract
Background and aims Despite a huge body of evidence on the linkage between dietary intakes and pattern of 
sleeping, the findings are controversial. The current study aimed to summarize earlier findings on the association 
between adherence to Mediterranean diet (MD) and pattern of sleeping.

Methods This study performed based on PRISMA guideline. Systematically search was applied in PubMed, Scopus 
and Google Scholar to find out relevant publications appeared up to February 2023. No restrictions on language 
and time of publication were applied. Duplicate citations were removed. We included observational studies which 
assessed MD as the main exposure and kind of sleep disorders as the main outcome.

Results A total of 20 observational studies included. Out of these studies, two were cohort studies and 18 had a 
cross-sectional design. A total of 21,714 participants included. Usual dietary intakes were assessed using a validated 
Food Frequency Questionnaire, and a diet history questionnaire. Some studies did not report methods of measuring 
habitual dietary intakes. Adherence to MD was evaluated by KIDMED questionnaire, PREMED, alternate Mediterranean 
(aMed) questionnaire, MEDAS questionnaire, MedDietScore, MEDI-LITE score, modified Mediterranean Diet Score 
(mMDS), Mediterranean food pattern (MFP) and modified Mediterranean diet score (mMED). Pattern of sleeping was 
examined as sleep quality, sleep duration, sleep latency, sleep efficacy, sleepiness, sleep disturbance, taking a nap and 
some other sleep disorders.

Conclusion In conclusion, findings of published studies highlighted the importance of consumption of MD for 
better sleep quality.
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Intruduction
Sleep is an important physiological function to repair 
and clear tissue and brain [1]. World Health Organiza-
tion expressed that 27% of the world’s population suffer 
from sleep disorders [2, 3]. Other sleep disorders include 
sleep-disordered breathing (SDB), parasomnias, narco-
lepsy, and restless leg syndrome [4]. As a common health 
problem in modern society, sleep disorder have a high 
incidence in the elderly population, which seriously affect 
the quality of life and physical and mental health [5]. 
There is a high prevalence of sleep disturbance worldwide 
as 7.8% of adults had severe sleep problems in the general 
population [6]. The prevalence of sleep disorder in older 
Iranian adults was reported as 48.9% [7]. Medical condi-
tions, depression, anxiety, or cognitive dysfunction can 
occur along with sleep disorders [8]. These disorders can 
increase the risk of stroke [9, 10], migraine [11], neurode-
velopmental disorders [12] and irritable bowel syndrome 
[13]. Despite the role of several factors in sleep qual-
ity, including age, sex, body weight and depression [14], 
dietary factors have received great attention recently. 
Consumption of fruit, vegetables, dairy products and 
various vitamins and minerals have been previously stud-
ied in this regard [15]. However, limited data are available 
abut theses specific dietary patterns. The Mediterranean 
diet (MD) is a diet based on high consumption of green 
leafy vegetables, fruits, fish, healthy fats mainly olive oil, 
legumes, whole grains, nuts and seeds, moderate intake 
of dairy products and wine consumption as well as low 
consumption of processed foods, confectionery and red 
meat [16, 17]. This diet is low in saturated fat and high 
in vegetable oils, which observed in Greece and South-
ern Italy during the 1960s [2]. The MD consists of anti-
oxidants, anti-inflammatory micronutrients and n-3 fatty 
acids and is characterized by a high intake of monoun-
saturated fat and fiber [18].

The association between MD and various health-
related outcomes has been previously studied [19]. For 
instance, some documents have shown that the high 
adherence to the MD can be associated with a lower inci-
dence of chronic diseases and lower aging impairment 
[20] and frailty [21]. MD also can affect against platelet 
aggregation [22] and mental disorders including cogni-
tive decline and cancer [23]. In fact, weight loss programs 
based on the MD, can decrease the lean tissue losses [24]. 
MD beneficial effects seem to be exerted in both popu-
lations of Mediterranean and non-Mediterranean areas 
[23].

Adherence to the Mediterranean diet has also been 
studied in relation to sleep patterns; however, findings 
were conflicting. For example, in a cohort study on the 
US women aged 20–76 y, adherence to the Mediter-
ranean diet was associated with better sleep quality, 
higher sleep efficiency, and lower sleep disorders [25]. 

In contrast, van Egmond et al. in a study on 970 Swed-
ish older men failed to see any significant association 
between adherence to the MD and self-reported sleep 
initiation and sleep maintenance problems [26]. Despite 
having several studies in this field, no systematic review 
has been conducted on the relationship between MD and 
sleep disorders. Overall, given the presence of conflicting 
results on the association between MD and sleep disor-
ders, there is a need for a systematic review summarizing 
all available findings in this field. Considering above, we 
performed the current study to systematically review all 
available studies regard to the relationship between MD 
and sleep pattern.

Methods
Search strategy
This study performed based on PRISMA, protocol for 
reporting systematic reviews. We performed a com-
prehensive literature search in the online databases of 
PubMed, Scopus and Google Scholar up to January 2024. 
The key words which used for this search were as fol-
lows: “Mediterranean Diets” OR “diet” OR “Mediterra-
nean dietary pattern” OR “Feeding Behavior” OR “dietary 
adherence” OR “dietary score” OR “Mediterranean score 
OR “MD score” OR “food pattern” OR “dietary habit” 
OR “Mediterranean dietary score” OR “Mediterranean” 
OR “dietary pattern” accompanied by “Sleep Disorders” 
or “insomnia” or “Sleep Wake Disorders” or “Sleep Dis-
orders, Circadian Rhythm” or “Sleep” or “Sleep Depriva-
tion” or “Sleep quality” or “Sleep disturbance” or “Sleep 
quality index” or “Sleep duration” or “Sleep impair-
ment”. All keywords were based on MeSH and non-
MeSH terms. All references of selected articles were also 
reviewed to find relevant missing publications.

Selection
 No restrictions on language and time of publications 
were applied. Duplicate citations were removed. Obser-
vational studies assessing the association between adher-
ence to MD and sleep pattern were included in this 
systematic review. We included studies with the following 
criteria: (1) observational studies with prospective, case-
control or cross-sectional design; (2) studies that consid-
ered adherence to MD as the main exposure; (3) those 
that had examined every kind of sleep disorders as the 
main outcome or as one of the outcomes. We excluded 
letters, comments, short communications, reviews, 
meta-analyses, ecological studies, and animal studies. A 
flow diagram of the study selection is shown in Fig. 1.

Data abstraction
Required data from each eligible study were extracted 
by two independent investigators, and any disagree-
ments were reconciled by discussion. The following 
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information was extracted: name of the first author, pub-
lication year, individuals’ characteristics (mean age and 
sex), study design, sample size, method of assessment of 
exposure, type of study outcome, and method of outcome 
assessment.

Results
Totally, 3287 articles were found in our initial search; 
of them 2380 duplicate articles were excluded. After 
screening the remaining 907 records, 861 unrelated 
articles were also removed based on title and abstract 

assessment. Then, 46 articles remained for further evalu-
ation of the full text. Out of those 46 studies, 21 studies 
were excluded due to assessing MD in relation to sleep 
apnea and other five studies were also excluded due to 
having interventional design. Finally, 20 articles were 
included in the current systematic review. All these stud-
ies had examined the association between MD and sleep 
disorders. Required information for each study has been 
given in Table  1. All included studies assessed in terms 
of demographic information as follow including study 
design, study location and date, exposure assessment, 

Fig. 1 Flow chart of participation

 



Page 4 of 10fallah et al. BMC Nutrition           (2024) 10:45 

A
ut

ho
r

G
en

de
r

St
ud

y 
D

es
ig

n
Co

un
tr

y
A

ge
O

ut
co

m
e 

A
ss

es
sm

en
t

Ex
po

su
re

 A
ss

es
sm

en
t

Sa
m

-
pl

e 
Si

ze

St
ud

y 
Q

ua
lit

y
O

ut
co

m
e

Re
su

lt

Zu
ra

itk
at

 e
t a

l. 
20

20
fe

m
al

e 
10

0%
Co

ho
rt

U
SA

20
–7

6 
y

PS
Q

I a
FF

Q
b  /a

M
ed

 sc
or

e
43

2
Fa

ir 
qu

al
ity

Sl
ee

p 
on

se
t l

at
en

cy
lo

w
er

 sl
ee

p 
on

se
t l

at
en

cy
Sl

ee
p 

effi
ci

en
cy

no
 a

ss
oc

ia
tio

n
Sl

ee
p 

di
st

ur
ba

nc
es

lo
w

er
 sl

ee
p 

di
st

ur
ba

nc
es

G
od

os
 e

t a
l. 

20
19

fe
m

al
e 

58
.5

%
, 

m
al

e 
41

.5
%

cr
os

s 
se

ct
io

na
l

Ita
ly

ov
er

 1
8 

y
PS

Q
I

FF
Q

/M
ed

i-l
ite

 sc
or

e
19

36
G

oo
d 

qu
al

ity
Sl

ee
p 

qu
al

ity
hi

gh
er

 sl
ee

p 
qu

al
ity

Sl
ee

p 
la

te
nc

y
Lo

w
er

 sl
ee

p 
la

te
nc

y
Sl

ee
p 

du
ra

tio
n

Lo
w

er
 sh

or
te

r s
le

ep
 d

ur
at

io
n

H
ab

itu
al

 sl
ee

p 
effi

ca
cy

lo
w

er
 lo

w
 sl

ee
p 

effi
ca

cy
Sl

ee
p 

di
st

ur
ba

nc
es

no
 a

ss
oc

ia
tio

n
D

ay
 ti

m
e 

dy
sf

un
ct

io
n

lo
w

er
 d

ay
 d

ys
fu

nc
tio

n
Se

lf-
ra

te
d 

sle
ep

 q
ua

lit
y

H
ig

he
r s

le
ep

 q
ua

lit
y

ne
ed

 m
ed

ic
at

io
n 

to
 

sle
ep

no
 a

ss
oc

ia
tio

n

va
n 

Eg
m

on
d 

et
 a

l. 
20

19
fe

m
al

es
 5

3%
, 

m
al

e 
47

%
cr

os
s 

se
ct

io
na

l
Sw

ed
en

71
 ±

 1
qu

es
tio

nn
ai

re
s

fo
od

 re
co

rd
/m

M
D

S
97

0
G

oo
d 

qu
al

ity
Sl

ee
p 

in
iti

at
in

g 
pr

ob
le

m
s

no
 a

ss
oc

ia
tio

n

Sl
ee

p 
m

ai
nt

en
an

ce
 

pr
ob

le
m

s
no

 a
ss

oc
ia

tio
n

M
am

al
ak

i e
t a

l. 
20

18
fe

m
al

e 
59

.2
%

, 
m

al
e 

40
.8

%
cr

os
s 

se
ct

io
na

l
G

re
ec

e
≥

 6
5 

y
qu

es
tio

nn
ai

re
s

FF
Q

 / 
M

ed
D

ie
tS

co
re

16
39

G
oo

d 
qu

al
ity

Sl
ee

p 
du

ra
tio

n
no

 a
ss

oc
ia

tio
n

Sl
ee

p 
qu

al
ity

lo
w

er
 tr

ou
bl

e 
fa

lli
ng

 sl
ee

p,
 

hi
gh

er
 sl

ee
p 

ad
eq

ua
cy

Fl
or

-A
le

m
an

y 
et

 
al

. 2
02

0
fe

m
al

e 
10

0%
cr

os
s 

se
ct

io
na

l
Sp

ai
n

32
.9

 ±
 4

.6
PS

Q
I

FF
Q

 /M
FP

c
15

0
Fa

ir 
qu

al
ity

Sl
ee

p 
qu

al
ity

hi
gh

er
 sl

ee
p 

qu
al

ity
 d

ur
in

g 
bo

th
 th

e 
16

th
 a

nd
 3

4t
h

Ca
m

pa
ni

ni
 e

t a
l. 

20
17

fe
m

al
e 

51
.4

%
, 

m
al

e 
48

.5
%

Co
ho

rt
Sp

ai
n

≥
 6

0 
y

qu
es

tio
nn

ai
re

s/
ES

Sd
qu

es
tio

nn
ai

re
s/

M
ED

AS
e

15
96

Fa
ir 

qu
al

ity
in

di
ca

to
r o

f S
le

ep
 

qu
al

ity
hi

gh
er

 sl
ee

p 
qu

al
ity

Sl
ee

p 
du

ra
tio

n
lo

w
er

 c
ha

ng
e 

in
 sl

ee
p 

du
ra

tio
n

Ca
st

ro
-D

ie
hl

 e
t a

l. 
20

18
fe

m
al

e 
53

.6
%

, 
m

al
e 

46
.4

%
cr

os
s 

se
ct

io
na

l
U

SA
45

–8
4

W
H

IIR
Sf /A

ct
ig

ra
ph

y
FF

Q
 /a

M
ed

 sc
or

e
20

68
G

oo
d 

qu
al

ity
In

so
m

ni
a

Lo
w

er
 in

so
m

ni
a 

by
 n

o 
ch

an
ge

 
vs

. d
ec

re
as

e 
in

 a
 M

ed
 sc

or
e

Sl
ee

p 
du

ra
tio

n
m

or
e 

lik
el

y 
to

 sl
ee

p 
6–

7 
h/

ni
gh

t (
vs

. <
6 

h/
ni

gh
t)

Fe
rr

an
ti 

et
 a

l. 
20

16
fe

m
al

e 
54

.6
%

, 
m

al
e 

45
.5

%
cr

os
s 

se
ct

io
na

l
Ita

ly
11

-1
4y

qu
es

tio
nn

ai
re

s/
PD

SS
g

FF
Q

 /K
ID

M
ED

15
86

G
oo

d 
qu

al
ity

sle
ep

 q
ua

lit
y

hi
gh

er
 to

ta
l s

le
ep

 ti
m

e,
 w

ee
k 

da
y 

sle
ep

 ti
m

e
sle

ep
 q

ua
nt

ity
Lo

w
er

 in
so

m
ni

a
Ad

el
an

ta
do

-R
en

au
 

et
 a

l. 
20

18
gi

rl 
48

%
, b

oy
s 

52
%

cr
os

s 
se

ct
io

na
l

Sp
ai

n
14

-1
8y

PS
Q

I/W
ris

t-w
or

n 
ac

ce
le

ro
m

et
er

KI
D

M
ED

h
26

9
Fa

ir
qu

al
ity

Sl
ee

p 
qu

al
ity

H
ig

he
r s

le
ep

 q
ua

lit
y

Sl
ee

p 
du

ra
tio

n
no

 a
ss

oc
ia

tio
n

M
us

co
gi

ur
i e

t a
l. 

20
20

fe
m

al
es

71
.5

%
/

m
al

e 
28

.5
%

Cr
os

s 
se

ct
io

na
l

Ita
ly

51
.8

 ±
 1

5.
7 

y
PS

Q
I

PR
ED

IM
ED

17
2

Fa
ir 

qu
al

ity
Sl

ee
p 

qu
al

ity
H

ig
he

r s
le

ep
 q

ua
lit

y

Bo
ra

ita
 e

t a
l. 

20
20

fe
m

al
es

 5
0%

, 
m

al
es

 5
0%

Cr
os

s 
se

ct
io

na
l

Sp
ai

n
12

–1
7 

y
qu

es
tio

nn
ai

re
KI

D
M

ED
76

1
G

oo
d 

qu
al

ity
Sl

ee
p 

du
ra

tio
n

M
or

e 
sle

ep
 d

ur
at

io
n

Ta
bl

e 
1 

Ch
ar

ac
te

ris
tic

s o
f i

nc
lu

de
d 

st
ud

ie
s o

n 
th

e 
as

so
ci

at
io

n 
be

tw
ee

n 
co

ns
um

pt
io

n 
of

 M
ed

ite
rr

an
ea

n 
di

et
 a

nd
 p

at
te

rn
 o

f s
le

ep
in

g



Page 5 of 10fallah et al. BMC Nutrition           (2024) 10:45 

A
ut

ho
r

G
en

de
r

St
ud

y 
D

es
ig

n
Co

un
tr

y
A

ge
O

ut
co

m
e 

A
ss

es
sm

en
t

Ex
po

su
re

 A
ss

es
sm

en
t

Sa
m

-
pl

e 
Si

ze

St
ud

y 
Q

ua
lit

y
O

ut
co

m
e

Re
su

lt

Ro
si 

et
 a

l. 
20

20
fe

m
al

es
 4

6%
, 

m
al

es
 5

4%
Cr

os
s 

se
ct

io
na

l
Ita

ly
11

–1
4 

y
qu

es
tio

nn
ai

re
s/

PD
SS

KI
D

M
ED

40
9

G
oo

d 
qu

al
ity

Sl
ee

p 
du

ra
tio

n
ad

eq
ua

te
 sl

ee
p 

du
ra

tio
n

Sl
ee

p 
qu

al
ity

hi
gh

er
 sl

ee
p 

qu
al

ity
da

yt
im

e 
sle

ep
in

es
s

Lo
w

er
 sl

ee
pi

ne
ss

Ö
ZC

AN
1 

et
 a

l. 
20

21
fe

m
al

es
 3

1%
, 

m
al

es
 6

9%
Cr

os
s 

se
ct

io
na

l
Tu

rk
ey

19
–6

5 
y

PS
Q

I
M

ED
AS

/q
ue

ss
tio

nn
ar

ie
s

10
53

G
oo

d 
qu

al
ity

Sl
ee

p 
qu

al
ity

hi
gh

er
 sl

ee
p 

qu
al

ity

Za
id

al
ki

la
ni

 e
t a

l. 
20

21
fe

m
al

e
Cr

os
s 

se
ct

io
na

l
Jo

rd
an

36
 ±

 1
0 

y
AI

S
Q

ue
st

io
nn

ar
ie

/ 
PR

ED
IM

ED
91

7
G

oo
d 

qu
al

ity
In

so
m

ni
a

Lo
w

er
 in

so
m

ni
a

G
up

ta
 e

t a
l. 

20
21

fe
m

al
e 

26
%

, 
m

al
e 

74
%

Cr
os

s 
se

ct
io

na
l

Co
st

a 
Ri

ca
n

qu
es

tio
nn

ai
re

s
FF

Q
 /a

M
ed

 sc
or

e
21

69
G

oo
d 

qu
al

ity
Sl

ee
p 

du
ra

tio
n

Ad
eq

ua
te

 sl
ee

p 
du

ra
tio

n

in
co

ns
ist

en
t b

et
w

ee
n 

w
ee

kd
ay

-w
ee

ke
nd

 
sle

ep

no
 a

ss
oc

ia
tio

n

ta
ke

 n
ap

no
 a

ss
oc

ia
tio

n
Ba

kı
rh

an
 e

t a
l. 

20
22

fe
m

al
es

 6
3%

, 
m

al
es

 3
7%

Cr
os

s 
se

ct
io

na
l

Tu
rk

ey
19

–6
4 

y
PS

Q
I

M
ED

AS
25

0
G

oo
d 

qu
al

ity
Sl

ee
p 

qu
al

ity
hi

gh
er

 sl
ee

p 
qu

al
ity

N
aj

a 
et

 a
l. 

20
22

Fe
m

al
es

 
81

.5
%

, m
al

es
 

18
.5

%

Cr
os

s 
se

ct
io

na
l

Em
ira

te
s

22
 y

PS
Q

I
KI

D
M

ED
50

3
G

oo
d 

qu
al

ity
Sl

ee
p 

qu
al

ity
be

tt
er

 su
bj

ec
tiv

e 
sle

ep
 q

ua
lit

y
sle

ep
 la

te
nc

y
le

ss
 sl

ee
p 

la
te

nc
y

sle
ep

 d
ist

ur
ba

nc
e

le
ss

 sl
ee

p 
di

st
ur

ba
nc

e
Sl

ee
p 

m
ed

ic
at

io
n

N
o 

as
so

ci
at

io
n

Sl
ee

p 
du

ra
tio

n
N

o 
as

so
ci

at
io

n
da

yt
im

e 
dy

sf
un

ct
io

n
le

ss
 d

ay
tim

e 
dy

sf
un

ct
io

n
Sl

ee
p 

effi
ca

cy
N

o 
as

so
ci

at
io

n
Ya

gh
tin

 e
t v

al
. 

20
22

fe
m

al
e

Cr
os

s 
se

ct
io

na
l

Ira
n

12
–1

8 
y

IS
I j

FF
Q

/m
M

ED
 k

73
3

G
oo

d 
qu

al
ity

In
so

m
ni

a
Lo

w
er

 in
so

m
ni

a

Ta
bl

e 
1 

(c
on

tin
ue

d)

 



Page 6 of 10fallah et al. BMC Nutrition           (2024) 10:45 

assessment of adherence to Mediterranean diet and out-
come assessment.

Demographic information of included studies
Study design
Totally, out of 20 included studies, two were cohort stud-
ies [25, 27] and eighteen had cross-sectional design [26, 
28–36]. The duration of follow up for two cohort studies 
ranged from one year to 2.8 years [25, 27].

Participant characteristics
Included studies consisted 21,714 participants. Sample 
sizes across studies varied from 150 [31] to 3254 people 
[37]. Participants aged over 11 years old. All studies were 
on both gender, except for four articles that were per-
formed on women [25, 31, 38, 39]. Five studies were on 
older adults (60–84 y) [26, 27, 29, 33, 37] and seven on 
young adolescents (11–15 y) [28–30, 35, 38, 40, 41]. All 
studies had assessed healthy people, except for of study of 
Castro-Diehl et al. [29] that had included atherosclerosis 
patients. One study had included pregnant women [31].

Study location and date
Out of 20 studies, two were carried out in the USA [25, 
29], four in Italy [30, 32, 34, 35], five in Spain [27, 28, 31, 
40, 41], two in Turkey [42, 43], two in Greece [33, 37] and 
one each in Sweden [26], Iran [38], Jordan [39], Emir-
ate [44] and Costa Rica [36]. All studies were published 
between 2016 and 2023.

Exposure and outcome assessment
Exposure assessment
Evaluation of usual dietary intakes were done in the 
included studies as follow: nine studies used validated 
Food Frequency Questionnaire (FFQ) [25, 29–33, 36–38] 
to assay dietary intakes. Dietary records [26] and diet his-
tory [27] was in tow other studies. The remaining three 
studies did not report any data on the methods of mea-
suring habitual dietary intakes [28, 34, 35, 39, 41–44].

Assessment of adherence to MD
Calculation of Mediterranean diet score was done by the 
following methods in the included studies: a validated 
16 items KIDMED questionnaire was used in six studies 
[28, 30, 35, 40, 41, 44] and a 14 items validated PREMED 
Questionnaire was applied in two studies [34, 39]. Three 
studies mentioned a 10 items validated alternate Medi-
terranean (aMed) questionnaire [25, 29, 36]. In addition, 
three studies used 12 items validated MEDAS question-
naire [27, 42, 43]. The others used 11 items Med Diet 
Score [33, 37], 9 items MEDI-LITE score [32] and 8 items 
modified Mediterranean Diet Score (mMDS) [26, 38]. 
The study of Flor Alemany et al. had used Mediterranean 
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food pattern (MFP) which was a validated questionnaire 
[31].

Outcome assessment
Sleep quality and quantity were separately considered as 
primary outcomes. In general, eleven studies assessed 
sleep quality [27, 28, 31–35, 37, 42–44], ten studies con-
sidered sleep duration [27–29, 32, 33, 35, 36, 40, 41, 44], 
three studies investigated sleepiness [30, 33, 35], four 
studies investigated sleep disturbances [25, 31, 32, 44], 
three studies examined taking nap [30, 33, 36] and three 
studies examined sleep efficacy and sleep latency [25, 32, 
44]. All other sleep disorders that were assessed in two 
other studies were need medication to sleep [32, 44], 
day time dysfunction [32, 44], sleep initiating problems 
[26], sleep maintenance problems [26], not quiet sleep, 
awaken short of breath or with a headache, feel drowsy 
or sleepy during the day, trouble falling asleep, awaken 
during sleep and have trouble falling asleep, trouble stay-
ing awake during the day, snore during sleep, snoring and 
sleep adequacy [33], insomnia [29, 38, 39], inconsistent 
between weekday-weekend sleep [36] bed time and wake 
time on weekday and weekend, total sleep time, weekdays 
sleep time and weekend sleep time [30]. To examine sleep 
disorders, Pittsburgh Sleep Quality Index (PSQI), a 19 
items validated questionnaire, was used by nine studies 
[25, 28, 31, 32, 34, 37, 43, 44], Women’s Health Insom-
nia Rating Scale (WHIIRS) and a five-items validated 
questionnaire, was used in the study of Castro-Diehl et 
al. [29]. Iranian version of the Insomnia Severity Index 
(ISI) and Athens Insomnia Scale (AIS( was used to assess 
insomnia in two studies [38, 39]. A validated self-report 
questionnaires and pediatric daytime sleepiness scale 
(PDSS) was used by two studies [30, 35]. An Epworth 
Sleepiness Scale (ESS), an eight items validated ques-
tionnaire, was used in the study of Campanini et al. [27] 
Some other questionnaires were used in the other eight 
remaining studies [26, 27, 30, 33, 35, 36, 40, 41]. Actig-
raphy [29] and Wrist-worn accelerometer [28] were used 
for sleep duration assessment in just two studies, which 
allowed for evaluation of sleep phenotype.

The association between MD and sleep disorders
Sleep disorders in relation to the adherence to the Medi-
terranean diet were investigated in different studies as 
follow:

Sleep quality
Sleep quality was reported in the most included studies. 
Mamalaki et al. [33] assessed sleep quality by examining 
following items: daytime sleepiness, sleep adequacy, sleep 
disturbance, trouble falling asleep, take naps, feel drowsy 
or sleepy during the day, trouble staying awake during the 
day, snoring, snore during sleep, awaken during sleep and 

have trouble falling asleep and awaken short of breath or 
with a headache. Ferranti et al. [30] reported the associa-
tion of a component of sleep quality with MD and did 
not consider total sleep quality. Eleven studies that evalu-
ated the association of MD with sleep quality reported a 
greater adherence to the MD in association with a better 
sleep quality [37, 42–44].

Sleep duration
Seven publications assessed MD in relation to sleep 
duration. Six studies reported a significant association 
between adherence to MD and sleep duration [27, 32, 
35, 36, 40, 41]. While three studies reported no signifi-
cant association between MD and duration of sleep [28, 
33, 44]. Castro-Diehl et al. [29] compared moderate-high 
aMed score to a low aMed score across different catego-
ries of objectively measured sleep duration (< 6 h/night, 
6–7 h/night, 7–8 h/night and > 8 h/night). They reached 
no significant association in total; however, participants 
with a moderate-high aMed score were more likely to 
sleep 6–7 h/night than those who had a low aMed score.

Sleep latency
Sleep latency was examined in three studies [25, 32, 44]. 
All of them had reported adherence to the MD was asso-
ciated with a lower sleep latency.

Sleep efficacy
Based on three studies that assessed adherence to MD 
in relation to sleep efficacy, two of them reported no sig-
nificant association [25, 44] and the other found a lower 
occurrence of low sleep efficacy by a greater adherence to 
MD [32].

Sleepiness
All three studies [30, 33, 35] that evaluated adherence 
to MD and sleepiness by PDSS [35] and self-report 
questionnaires [30, 33] reported an inverse association 
between sleepiness and MD.

Sleep disturbances
Four studies considered sleep disturbances as the out-
come of interest. Zuraitkat et al. [25] and Naja et al. [44] 
found an inverse association between consumption of 
MD and sleep disturbances among women, however, no 
significant association was seen between sleep distur-
bances and MD in Godos et al. [32] and Mamalaki et al. 
[33] studies.

Taking a nap
All three studies that evaluated the association between 
adherence to MD and taking a nap reported no statisti-
cally significant associations [30, 33, 36].
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Other sleep disorders
In addition to the disorders mentioned above, some other 
sleep disturbances were also examined in some studies. 
Needing medications to sleep and self-rated sleep quality 
[32] as well as sleep initiating problems and sleep main-
tenance problems [26] were also assessed in any other 
investigation. In general, only self-rated sleep quality was 
positively associated with MD. Other sleep outcomes 
were not associated with this dietary pattern. Mamal-
aki et al. [33] found no significant association between 
adherence to MD and some sleep disorders including: 
not quiet sleep, awaken short of breath or with a head-
ache, feel drowsy or sleepy during the day, trouble fall-
ing asleep, awaken during sleep and have trouble falling 
asleep, trouble staying awake during the day, snore during 
sleep, snoring and sleep adequacy. However, they found 
lower occurrence of trouble falling sleep and higher sleep 
adequacy among those with the greatest adherence to 
MD than those with the lowest adherence. In the study 
of Castro-Diehl et al. [29], the association between three-
levels (no change, decreased and increase) of change in 
aMed score was examined in relation to insomnia. No 
change in aMed score in almost a ten year period, com-
pared with a decreased aMed score in this period, was 
associated with improved insomnia. Although a signifi-
cant association was seen between adherence to MD with 
total sleep time and weekdays sleep time, no significant 
association was reported between sleep time on week-
end and bed time or wake time on weekday and weekend 
with MD in study of Ferranti et al. [30].

Study quality
The quality of studies included in the current review 
was assessed using the Newcastle Ottawa Scale (NOS), 
designed for nonrandomized studies [45]. According to 
this scale, a maximum of 9 points awarded to each cohort 
study according to the following parameters: 4 points for 
selection of participants, 2 points for comparability, and 
3 points for the assessment of outcomes. A maximum of 
10 points awarded to each cross sectional study include: 
5 points for selection of participants, 2 points for com-
parability, and 3 points for the assessment of outcomes. 
A study with score from 7 to 9 has high quality, 4–6, has 
high risk, and 0–3 has very high risk of bias. Based on 
NOS scoring, we found that 15 studies had high quality 
[26, 29, 30, 32, 33, 35, 36], four studies had a high risk of 
bias [25, 27, 28, 34] and one study [31] had a very high 
risk of bias.

Discussion
In this study, we summarized earlier studies about the 
adherence to MD and sleep quality. Summarizing previ-
ous findings, we found that adherence to MD might help 
sleeping better. Sleep disturbance can be linked to poor 

health outcomes and increase the risk of developing met-
abolic disease and cardiovascular events [46]. Nutrition 
can profoundly affect the hormones and inflammation 
which directly or indirectly contribute to good or bad 
sleep quality [47]. MD has long been studied in relation to 
several health related outcomes including sleep hygiene 
[47]. The MD was first defined as a diet with low satu-
rated fats and high vegetable oils [48] with a particular 
focus on extra virgin olive oil. It contains high amounts of 
vegetables including leafy green vegetables, fruits, cere-
als, nuts and pulses/legumes, moderate intakes of fish 
and other meat, dairy products and red wine, and low 
intakes of eggs [47, 49]. It has been supposed that MD 
can increase the secretion of brain derived neurotrophic 
factors and improve total body antioxidant capacity 
[50]. Polyphenols intake in this dietary pattern can help 
explaining its Anti-inflammatory and antioxidant proper-
ties, through which it might affect learning and memoriz-
ing [51–53]. MD contains dietary sources of tryptophan, 
which is an amino acid that is associated with improving 
sleep quality [52]. Consumption of MD is accompanied 
with less sleep disorders because of its specific dietary 
components as high levels of very long-chain n-3 PUFAs 
[54] that might induce secretion of melatonin and sero-
tonin with their fundamental role in better sleep qual-
ity which modulates circadian rhythm [50, 55]. MD can 
also improve adiposity and body weight, blood pressure, 
blood lipids, glucose metabolism and insulin sensitivity 
that may beneficially affect brain function, cognition, and 
mood which are also important to sleep [56, 57]. More-
over, it is considered that gut microbiota mediate sleep 
effects of the MD as some of them can promote higher 
production of SCFA and serotonin, and improve oxida-
tive stress, inflammation, neurologic, and cognitive func-
tions [58, 59]. In addition, olive oil favorably changed gut 
microbiota composition and metabolic function, maybe 
by increasing SCFA production [58].

We were not able to do a meta-analysis on these stud-
ies because of heterogeneity between studies in terms 
of reporting different effect sizes. In addition, the study 
design in included studies were different, which pro-
hibited us again to derive a quantitative assessment of 
available literature. Most included studies, except for 
two, did not use actigraphy and Wrist-worn accelerom-
eter to measure sleep quality, which are non-subjective 
method for assessment of sleep quality. Others had 
mostly used self-reported questionnaires to examine 
sleep quality, which are subject to recall and social biases. 
About assessing dietary pattern all studies had used self-
reported questionnaires. Therefore, misclassification of 
study participants is unavoidable. The generalizability 
of our findings should be done cautiously because most 
included studies had examined a particular age group 
or had limited the analysis to one gender. Our quality 
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assessment of included studies indicated that out of 12 
studies, only seven studies had a high quality and the five 
remaining studies had a high risk or a very high risk of 
bias, which might further limits the reliability of findings 
in earlier studies in this regard.

In conclusion, most findings of published studies high-
light the importance of consumption of MD for better 
sleep quality. Given the different forms of sleep pattern 
examined in the earlier studies, future large-scale, inter-
national, multicenter, population-based, epidemiological 
studies with samples from different areas like as other 
countries worldwide, urban, rural and island regions, are 
essential for more reliable conclusions. Clinical interven-
tion studies to examine the effect of consumption of MD 
on sleep quality are needed. More animal studies can 
provide a better view of the mechanisms mediating the 
association between MD and sleep features. In addition, 
objective neurophysiological tools for sleep assessment 
(for example actigraphy, polysomnography) are suggested 
to widely use in feature studies. Moreover, other studies 
could examine the effects of meal timing and frequency, 
in the relation of the MD and sleep quality and quan-
tity. Face-to-face interviews with validated questionnaire 
such as PSQI is recommended in future studies to reduce 
recall bias and to increase the validity of the responses. 
By further studies have been done on these desired vari-
ables, meta-analysis would be allowed to be performed. 
Therefore we can obtain more accurate information and 
make stronger recommendations for dietary pattern and 
sleep hygiene.
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