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Abstract

Background and Aims: Alternative therapies, such as zinc supplementation, have

been explored as potential interventions for sleep disorders. However, the efficacy

of zinc supplementation in improving sleep quality remains uncertain. This system-

atic review aims to examine the impacts of zinc supplementation on sleep quality in

humans.

Methods: TheWeb of Science, Medline, Scopus, and Google Scholar databases were

comprehensively searched to find studies investigating the effect of zinc supple-

mentation on sleep quality. After identifying relevant studies by screening, relevant

data were extracted from them. The quality assessment was conducted using the

Cochrane quality assessment tool.

Results: This systematic review included eight studies. The interventions ranged

from 4 to 48 weeks, with a daily dose of zinc supplementation varying between 10

and 73.3 mg. The majority of the evidence examined in this review pointed to the

significant improvement effect of zinc supplementation on sleep quality in adults

compared to the control groups. Furthermore, zinc supplementation did not have a

significant effect on sleep disorders. However, there was no consensus about these

findings. Also, the effect of supplementation on sleep duration in nonadults was

contradictory.

Conclusions: This systematic review suggests that zinc supplementation may lead to

improvements in sleep quality. However, more research, primarily clinical trials, is

needed to clarify the beneficial effects of zinc supplementation on sleep quality with

consideration of dietary zinc intake and the Recommended Dietary Allowances of

zinc (RDA) in the different populations. It is also recommended to investigate the

effect of zinc supplementation on sleep quality in people with zinc deficiency in

future studies.
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1 | INTRODUCTION

Sleep is a crucial physiological behavior that regulates the functioning of

the human body across all age groups. Enhancing sleep quality has been

linked to improvements in memory and mental health.1–3 However, over

time, the quality of sleep has progressively declined, and diagnoses of

sleep disorders such as obstructive sleep apnea (OSA), restless legs syn-

drome (RLS), sleep deprivation, and insomnia significantly increased.4

Research indicates that 64% of young adults have sleep disorders.5

Inadequate sleep hampers individual performance and productivity and

poses a substantial financial burden on society. The estimated cost of

insufficient sleep is between $280 and $411 billion in the United States

and approximately $66 billion in Australia.6,7 Furthermore, inadequate

sleep is a risk factor for obesity, cardiovascular diseases, metabolic dis-

orders, neurogenic conditions, and increased mortality rates.8,9 The

quality and quantity of sleep can be objectively evaluated either in spe-

cialized laboratories or through polysomnography tools at home.10

Additionally, subjective assessments can be conducted using validated

measures such as the Pittsburgh Sleep Quality Index (PSQI),11 OSA

questionnaire,12 and the Epworth Sleepiness Scale (ESS).13 The PSQI,

introduced and validated by Buysse et al. in 1988, is a subjective tool for

assessing sleep quality.11,14 It consists of seven components: sleep quality,

sleep latency, sleep duration, habitual sleep efficiency, sleep disturbance,

use of sleeping medication, and daytime dysfunction. Each component

can be assigned a score ranging from 0 to 3, with a final score range of

0−21.11 Contemporary medicine for sleep disorders has witnessed a

growing inclination towards alternative therapies, such as meditation,

herbal medicines, and dietary supplements. This might be due to the side

effects associated with conventional drug treatments like benzodiaze-

pines and melatonin agonists.15 Zinc supplementation has been studied in

previous research and has demonstrated the potential to improve sleep in

some instances.16–18 However, conflicting findings have been reported in

other studies.19–23

Given the inconsistent results from clinical trials investigating the

efficacy of zinc supplementation in improving sleep quality and the

lack of a comprehensive review on this topic, this systematic review

was conducted to summarize the evidence from randomized control

trials related to zinc supplementation and sleep quality.

2 | MATERIALS AND METHODS

This systematic review has been registered in the PROSPERO data-

base with the registration code CRD42023440955.

All the steps of this review were conducted following the

guidelines outlined in the Preferred Reporting Items for Systematic

Reviews and Meta‐Analyses (PRISMA).24

2.1 | Search strategy

A search strategy combining medical subject headings (MESH) and

non‐MESH keywords was used to search Medline, Web of Science,

Scopus, and, Google Scholar databases until September 2023 without

any language or publication date restrictions. The search terms used

were as follows:

(“zinc supplementation,” “Zn,” “Zinc”) AND (“sleep”OR “sleep quality”

OR “sleep disorder”OR “insomnia”OR “sleep Apnea”OR “narcolepsy”OR

“restless leg syndrome” OR “RLS” OR “parasomnias” OR “REM sleep

behavior disorder”OR “Non‐24‐Hour sleep wake disorder”OR “excessive

sleepiness” OR “shift work disorder” OR “periodic limb movement dis-

order”) AND (intervention OR “intervention study” OR “intervention

studies” OR intervention* OR “controlled trial” OR “randomized” OR

“randomized” OR “random” OR “randomly” OR “placebo” OR “clinical

trial” OR “trial” OR “randomized controlled trial” OR “randomized clinical

trial” OR “RCT” OR “double blind”).

2.2 | Study selection

Two independent researchers (M. N) and (M. R. D) screened the

articles obtained from the initial search based on their titles and

abstracts. Eligibility criteria included: (a) interventional studies;

(b) human studies; (c) investigation of zinc supplementation as a single

or combination therapy; (d) examination of sleep quality and sleep

disorders as main outcomes. This review was not restricted to a

particular gender or age category.

Exclusion criteria included: (a) observational studies, review articles,

letters to the editor, and short communications; (b) unavailability of the

full text of the article; (c) animal studies; (d) studies did not have an

appropriate control group.

2.3 | Data extraction

The relevant data from the included studies were independently

extracted by two researchers, (A. Gh.) and (M. Sh. J) The extracted

data included the following: First author, publication year, country of

study, number and gender distribution in each group, study design,

mean age of each group at baseline, duration of intervention, details

of the intervention for each group, zinc dosage, participant char-

acteristics, main outcomes reported in the eligible trials, and main

results of each study.

2.4 | Risk of bias and quality assessment

The risk of bias and quality of the included studies was assessed using

the Cochrane Interventional Article Quality Assessment Tool.25 Two

researchers, (S. H.) and (M. Sh. J.) conducted the quality assessment

independently. The risk of bias was evaluated in seven domains:

random sequence generation, allocation concealment, selective re-

porting, blinding of participants and outcome assessment, incomplete

outcome data and other potential sources of bias. The assessment of

possible bias depends on the score obtained through the mentioned

domains, which is divided into yes (low risk of bias), no (high risk of
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bias), and unclear (uncertain risk of bias). Article quality was classified

as poor, fair, or good if the <2, 2, and ≥3 domains were rated low‐risk,

respectively. Disagreements were resolved by consulting the third

author until a consensus was reached (M. S.).

3 | RESULTS

3.1 | Study selection

A total of 445 articles were initially identified in the systematic review.

After removing duplicates, 343 articles were screened using their titles

and abstracts. As a result, 293 articles were excluded as they were

unrelated to the purpose of this review. The full text of the remaining 50

articles was reviewed. Finally, eight studies (with nine arms) were eligible

for inclusion in this systematic review. Figure 1 illustrates the study

selection process according to the PRISMA diagram.

3.2 | Study characteristics

This review included data extracted from eight studies.16–23 The

included studies were published between 2009,19 and 2022.17,18

Among the included studies, five were conducted in Iran,16–18,20,22

one in Spain,23 one in South Korea,21 and one in the United States.19

Five studies used single therapy interventions,16–19,22 while

three20,21,23 used combination therapy.20,21,23 The interventions

were conducted on different populations, including older adults,18

adults,16,17,20,22,23 children21 and infants.19

The intervention duration ranged from 4,16 to 48 weeks,19 with a

daily dose of zinc supplementation varying between 10,19,23 and

73.3mg/day (220mg zinc sulfate every 72 h).16 Table 1 provides more

detailed information on the characteristics of the included studies.

3.3 | Effect of zinc supplementation on sleep
quality

Afzali et al.18 Haddadian‐Khouzani et al.17 Castro‐Marrero et al.23

Jafari et al.22 Gholipour Baradari et al.16 investigated the effect of

zinc supplementation on sleep quality using PSQI in adults. In a study

by Afzali et al. daily supplementation with 30mg of zinc in older

adults for 10 weeks significantly improved sleep quality compared to

the control group.18 Similarly, Haddadian‐Khouzani et al. found that

supplementation with 30mg of zinc gluconate in dialysis patients for

12 weeks significantly improved sleep quality compared to the pla-

cebo.17 However, Castro‐Marrero et al. conducted a study on

Myalgic Encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS)

F IGURE 1 Flowchart of study selection for inclusion trials in the systematic review.

JAZINAKI ET AL. | 3 of 11



T
A
B
L
E

1
C
ha

ra
ct
er
is
ti
cs

o
f
ra
nd

o
m
iz
ed

co
nt
ro
lle
d
cl
in
ic
al

tr
ia
ls

in
cl
ud

ed
in

th
e
p
re
se
nt

sy
st
em

at
ic

re
vi
ew

.

F
ir
st

au
th
o
r

P
ub

lic
at
io
n
ye

ar
C
o
un

tr
y

N
um

b
er

an
d

ge
nd

er
d
is
tr
ib
ut
io
n
(f
/m

)
in

ea
ch

gr
o
up

St
ud

y
d
es
ig
n

M
ea

n
ag

e
o
f

ea
ch

gr
o
up

at
th
e
b
as
el
in
e

(y
ea

rs
)

B
as
el
in
e

se
ru
m

zi
nc

le
ve

ls
(m

g/
L)

D
ie
ta
ry

zi
nc

in
ta
ke

(m
g/
d
ay

)

D
ur
at
io
n
o
f

in
te
rv
en

ti
o
n

(w
ee

ks
)

D
o
se

In
te
rv
en

-
ti
o
n
gr
o
up

C
o
m
p
ar
is
o
n

gr
o
up

N
o
te
s
ab

o
ut

p
ar
ti
ci
p
an

t
O
ut
co

m
es

M
ai
n

o
ut
co

m
e

re
su

lt
s

A
fz
al
i
et

al
.1
8

Ir
an

T
:1
5
0

IN
:7
5

M
:2
9

F
:4
6

C
:7
5

M
:1
8

F
:5
7

P
ar
al
le
l

ra
nd

o
m
iz
ed

cl
in
ic
al

tr
ia
l

IN
:

6
6
.8

±
7
.1

C
:

6
6
.1

±
5
.8

IN
:

6
5
.1

±
1
7
.1

C
:

6
8
.6

±
1
0
.1

N
R

1
0
w
ee

ks
3
0
m
g/
-

d
ay

as
zi
nc

Z
in
c

su
p
p
le
-

m
en

ta
ti
o
n

N
o
re
ce

iv
e
an

y
su
p
p
le
m
en

ta
ti
o
n

O
ld
er

A
d
ul
ts

P
SQ

I
T
he

q
ua

lit
y
o
f

sl
ee

p
in

th
e

in
te
rv
en

ti
o
n

gr
o
up

im
p
ro
ve

d
si
gn

if
ic
an

tl
y

in
al
l
o
f
th
e

P
SQ

Id
o
m
ai
ns

co
m
p
ar
ed

to

th
e
co

nt
ro
l

gr
o
up

.
A
ls
o
,

th
er
e
w
as

a
si
gn

if
ic
an

t
an

d
ne

ga
ti
ve

co
rr
el
at
io
n

b
et
w
ee

n
sl
ee

p
q
ua

lit
y

sc
o
re
s
an

d
se
ru
m

zi
nc

le
ve

ls
af
te
r

th
e

in
te
rv
en

ti
o
n.

H
ad

d
ad

ia
n‐

K
ho

uz
an

ie
t
al
.1
7

Ir
an

T
:7
5

IN
:3
8

M
:2
6

F
:1
2

C
:3
7

M
:2
4

F
:1
3

P
ar
al
le
l

d
o
ub

le
‐b
lin

d
ra
nd

o
m
iz
ed

cl
in
ic
al

tr
ia
l

IN
:

4
9
.2
3
±
1
5
.3
5

C
:

5
1
.2
1
+
1
3
.7
6

IN
:

8
1
.9

±
1
6
.8

C
:

8
2
.3

±
1
8
.2

IN
:

9
.2

±
3
.5

C
:

8
.1

±
3
.4

1
2
w
ee

ks
3
0
m
g/
-

d
ay

zi
nc

gl
u-

co
na

te

zi
nc

gl
uc

o
na

te
su
p
p
le
-

m
en

ta
ti
o
n

P
la
ce

b
o

H
ae

m
o
d
ia
ly
-

si
s
p
at
ie
nt
s

P
SQ

I
T
he

q
ua

lit
y
o
f

sl
ee

p
in

th
e

gr
o
up

su
p
p
le
m
en

-

te
d
w
it
h
zi
nc

im
p
ro
ve

d
si
gn

if
ic
an

tl
y

co
m
p
ar
ed

to
th
e
co

nt
ro
l

gr
o
up

.

M
ar
re
ro

et
al
.2
3

Sp
ai
n

T
:5
0

IN
:2
4

C
:2
6

G
en

d
er

d
is
tr
ib
ut
io
n
w
as

no
t
re
p
o
rt
ed

R
an

d
o
m
iz
ed

,
D
o
ub

le
‐

B
lin

d
,

P
la
ce

b
o
‐

C
o
nt
ro
lle
d

T
ri
al

IN
:

5
1
.0

±
1
0
.2

C
:

5
3
.7

±
9
.6

IN
:

1
2
2
.0

±
6
.3

C
:

1
1
4
.7

±
3
.9

N
R

1
6
w
ee

ks
1
0
m
g/
-

d
ay

Z
IN

C

+
1
M
g

m
el
a-

to
ni
n

Z
IN

C
su
p
p
le
-

m
en

ta
ti
o
n

+
m
el
a-

to
ni
n

P
la
ce

b
o

M
E
/C

F
S

p
at
ie
nt
s

P
SQ

I
T
he

re
w
as

no
si
gn

if
ic
an

t
ch

an
ge

in
an

y

o
f
th
e

d
o
m
ai
ns

o
f

P
SQ

I
in

th
e

4 of 11 | JAZINAKI ET AL.



T
A
B
L
E

1
(C
o
nt
in
ue

d
)

F
ir
st

au
th
o
r

P
ub

lic
at
io
n
ye

ar
C
o
un

tr
y

N
um

b
er

an
d

ge
nd

er
d
is
tr
ib
ut
io
n
(f
/m

)
in

ea
ch

gr
o
up

St
ud

y
d
es
ig
n

M
ea

n
ag

e
o
f

ea
ch

gr
o
up

at
th
e
b
as
el
in
e

(y
ea

rs
)

B
as
el
in
e

se
ru
m

zi
nc

le
ve

ls
(m

g/
L)

D
ie
ta
ry

zi
nc

in
ta
ke

(m
g/
d
ay

)

D
ur
at
io
n
o
f

in
te
rv
en

ti
o
n

(w
ee

ks
)

D
o
se

In
te
rv
en

-
ti
o
n
gr
o
up

C
o
m
p
ar
is
o
n

gr
o
up

N
o
te
s
ab

o
ut

p
ar
ti
ci
p
an

t
O
ut
co

m
es

M
ai
n

o
ut
co

m
e

re
su

lt
s

in
te
rv
en

ti
o
n

gr
o
up

co
m
p
ar
ed

to
th
e
co

nt
ro
l

gr
o
up

.

Ja
fa
ri
et

al
.2
2

Ir
an

5
7

IN
:2
7

C
:3
0

R
an

d
o
m
iz
ed

,
d
o
ub

le
‐

b
lin

d
,

p
la
ce

b
o
‐

co
nt
ro
lle
d

tr
ia
l

IN
:

2
3
.0
4
±
2
.9
7

C
:

2
2
.5
3
±
1
.8
5

IN
:

7
5
.5

±
1
1
.7

C
:

8
5
.5

±
2
6
.7

IN
:

7
.8

±
1
.1

C
:

8
.0
0
±
0
.9

1
2
w
ee

ks
3
0
m
g/
-

d
ay

o
f

el
em

en
-

ta
l
zi
nc

Z
in
c

gl
uc

o
na

te
ta
b
le
ts

P
la
ce

b
o

Y
o
un

g
w
o
m
en

w
it
h

p
re
-

m
en

st
ru
al

sy
nd

ro
m
e

ag
ed

1
8
–
3
0
ye

ar
s

o
ld

P
SQ

N
o
si
gn

if
ic
an

t
ch

an
ge

w
as

d
et
ec

te
d
in

th
e
sl
ee

p
q
ua

lit
y
o
f
th
e

su
p
p
le
m
en

-
te
d
gr
o
up

co
m
p
ar
ed

to
th
e
co

nt
ro
l

gr
o
up

.

G
ho

lip
o
ur

B
ar
ad

ar
i
et

al
.1
6

Ir
an

T
:5
3

IN
:2
7

M
:3

F
:2
4

C
:2
6

M
:1

F
:2
5

D
o
ub

le
B
lin

d
ed

R
an

d
o
m
iz
ed

C
o
nt
ro
lle
d

T
ri
al

IN
:

3
0
.9
3
±
5
.4
8

C
:

3
1
.5

±
5
.4
6

IN
:

6
0
.1

±
1
6
.5

C
:

5
9
.6

±
1
6
.6

N
R

4
w
ee

ks
2
2
0
m
g

zi
nc

su
lf
at
e

ca
p
su
le
s

ev
er
y

7
2
h

Z
in
c

su
lf
at
e

ca
p
su
le
s

P
la
ce

b
o

IC
U

N
ur
se
s

P
SQ

I
P
o
o
r
Sl
ee

p
P
ro
p
o
rt
io
n

T
he

q
ua

lit
y
o
f

sl
ee

p
in

th
e

gr
o
up

su
p
p
le
m
en

-

te
d
w
it
h
zi
nc

im
p
ro
ve

d
si
gn

if
ic
an

tl
y

co
m
p
ar
ed

to

th
e
co

nt
ro
l

gr
o
up

.
H
o
w
ev

er
,

th
er
e
w
as

no
si
gn

if
ic
an

t

d
if
fe
re
nc

e
in

th
e
p
o
o
r

sl
ee

p
p
ro
p
o
rt
io
n

ch
an

ge
s

b
et
w
ee

n
th
e

tw
o
gr
o
up

s.

K
IM

et
al
.2
1

K
o
re
a

T
:4
1

IN
:2
2

M
:1
3

ra
nd

o
m
iz
ed

cl
in
ic
al

tr
ia
l

IN
:

5
.3
6
±
3
.0
3

C
:

IN
:

9
6
.3

±
9
.3

C
:

N
R

8
w
ee

ks
1
2
m
g/
-

d
ay

as
zi
nc

Z
in
c
o
xi
d
e

ta
b
le
ts

+
o
ra
l

A
nt
ih
is
ta
m
in
es

+

to
p
ic
al

m
o
is
tu
ri
ze
rs

A
to
p
ic

D
er
m
at
it
is

C
hi
ld
re
n

V
A
S
sc
o
re

fo
r
sl
ee

p
d
is
tu
rb
an

ce

T
he

re
w
as

no

si
gn

if
ic
an

t
ch

an
ge

in

(C
o
nt
in
ue

s)

JAZINAKI ET AL. | 5 of 11



T
A
B
L
E

1
(C
o
nt
in
ue

d
)

F
ir
st

au
th
o
r

P
ub

lic
at
io
n
ye

ar
C
o
un

tr
y

N
um

b
er

an
d

ge
nd

er
d
is
tr
ib
ut
io
n
(f
/m

)
in

ea
ch

gr
o
up

St
ud

y
d
es
ig
n

M
ea

n
ag

e
o
f

ea
ch

gr
o
up

at
th
e
b
as
el
in
e

(y
ea

rs
)

B
as
el
in
e

se
ru
m

zi
nc

le
ve

ls
(m

g/
L)

D
ie
ta
ry

zi
nc

in
ta
ke

(m
g/
d
ay

)

D
ur
at
io
n
o
f

in
te
rv
en

ti
o
n

(w
ee

ks
)

D
o
se

In
te
rv
en

-
ti
o
n
gr
o
up

C
o
m
p
ar
is
o
n

gr
o
up

N
o
te
s
ab

o
ut

p
ar
ti
ci
p
an

t
O
ut
co

m
es

M
ai
n

o
ut
co

m
e

re
su

lt
s

F
:9

C
:1
9

M
:8

F
:1
1

5
.8
9
±
2
.0
3

9
3
.3

±
6
.5

an
ti
hi
st
a-

m
in
es

+
to
p
ic
al

m
o
is
tu
r-

iz
er
s

p
at
ie
nt
s
w
it
h

lo
w

ha
ir
zi
nc

le
ve

ls

V
A
S
sc
o
re
s

fo
r
sl
ee

p
d
is
tu
rb
an

ce
in

th
e
zi
nc

su
p
p
le
m
en

ta
-

ti
o
n
gr
o
up

co
m
p
ar
ed

to
th
e
co

nt
ro
l

gr
o
up

.

R
an

jb
ar

et
al
.2
0

Ir
an

T
:3
8

IN
:2
1

M
:1

F
:2
0

C
:1
7

M
:3

F
:1
4

D
o
ub

le
b
lin

d

ra
nd

o
m
iz
ed

cl
in
ic
al

tr
ia
l

IN
:

3
7
±
9

C
:

3
7
.5

±
8

IN
:

1
0
0
±
1
5

C
:

1
0
6
±
1
7

IN
:

6
.5

±
2
.1

C
:

7
.6

±
2
.2

1
2
w
ee

ks
2
5
m
g

zi
nc

/d
ay

Z
in
c

+
SS

R
Is

P
la
ce

b
o
+
SS

R
Is

P
at
ie
nt
s

w
it
h
M
aj
o
r

D
ep

re
ss
io
n

ag
ed

1
8
‐5
5

ye
ar
s

Sl
ee

p

d
ur
at
io
n

(h
o
ur
s

p
er

d
ay

)

D
ur
in
g
th
e

in
te
rv
en

ti
o
n,

th
er
e
w
as

no
si
gn

if
ic
an

t
ch

an
ge

in
th
e

sl
ee

p
d
ur
at
io
n
o
f

th
e
zi
nc

su
p
p
le
m
en

ta
-

ti
o
n
gr
o
up

co
m
p
ar
ed

to
th
e
co

nt
ro
l

gr
o
up

.

K
o
rd
as

et
al
.1
9

U
SA

A

T
:4
3
4

IN
:2
1
9

M
:1
0
3

F
:1
1
6

C
:2
1
5

M
:1
0
8

F
:1
0
7

R
an

d
o
m
iz
ed

,
p
la
ce

b
o
‐

co
nt
ro
lle
d

tr
ia
ls

IN
:

1
2
.9

±
3
.9

(M
)

C
:

1
2
.1

±
3
.8

(M
)

N
R

N
R

1
2
m
o
nt
hs

1
0
m
g/
-

d
ay

el
em

en
-

ta
l
zi
nc

(In
fa
nt
s

le
ss

th
an

1
ye

ar
o
ld

re
ce

iv
ed

ha
lf
o
f

th
is

d
o
se
)

Z
in
c

su
p
p
le
-

m
en

ta
ti
o
n

P
la
ce

b
o

In
fa
nt
s
fr
o
m

Z
an

zi
b
ar

M
at
er
na

l
R
ep

o
rt
s
o
f

in
fa
nt
s

Sl
ee

p
p
at
te
rn
s

Z
in
c

su
p
p
le
m
en

ta
-

ti
o
n
ha

d
no

si
gn

if
ic
an

t
im

p
ac
t
o
n

to
ta
l
sl
ee

p
d
ur
at
io
n

co
m
p
ar
ed

to
th
e
co

nt
ro
l

gr
o
up

.

K
o
rd
as

et
al
.1
9

U
SA

B

T
:2
7
7

IN
:1
2
5

M
:5
2

F
:7
3

R
an

d
o
m
iz
ed

,
p
la
ce

b
o
‐

co
nt
ro
lle
d

tr
ia
ls

IN
:

1
0
.4

±
4
.2

(M
)

C
:

1
1
.2

±
4
.1

(M
)

N
R

N
R

1
2
m
o
nt
hs

1
0
m
g/
-

d
ay

el
em

en
-

ta
l
zi
nc

Z
in
c

su
p
p
le
-

m
en

ta
ti
o
n

P
la
ce

b
o

In
fa
nt
s
fr
o
m

N
ep

al
M
at
er
na

l
R
ep

o
rt
s
o
f

in
fa
nt
s

Z
in
c

su
p
p
le
m
en

ta
-

ti
o
n

si
gn

if
ic
an

tl
y

6 of 11 | JAZINAKI ET AL.



patients and found that combination therapy of 10mg of melatonin

with 10mg of zinc over 16 weeks did not lead to significant changes

in any of the domains of the PSQI.23

In a study by Jafari et al. on young women with premenstrual syn-

drome, supplementation with 30mg of zinc daily for 12 weeks did not

significantly change sleep quality compared to the control group.22 On

the other hand, Gholipour Baradari et al. conducted a study on ICU

nurses and found that supplementation with 220mg of zinc sulfate every

72 h significantly improved subjective sleep quality, and total sleep

quality score measured by the PSQI compared to placebo.16

3.4 | Effect of zinc supplementation on sleep
duration

3.4.1 | Effect of zinc supplementation on sleep
duration in adults

When it comes to the effect of zinc supplementation on sleep duration,

findings have been mixed in different age groups. Gholipour Baradari

et al. found that supplementation with 220mg of zinc sulfate every 72h

did not result in a significant change in sleep duration compared to the

control group.16 Similarly, Ranjbar et al. conducted a study on patients

with major depression and found that receiving 25mg of zinc supple-

ment daily for 12 weeks did not lead to a significant change in sleep

duration compared to the control group.20

3.4.2 | Effect of zinc supplementation on sleep
duration in non‐adults

Kordas et al. conducted a study in two phases on infants from

Zanzibar and Nepal. This trial showed that zinc supplementation

significantly increased the total sleep duration in Nepalian infants

compared to placebo while having no significant impact on total

sleep duration in Zanzibarian infants.19

3.5 | Effect of zinc supplementation on sleep
disorders

The effect of zinc supplementation on sleep disorders has also been

examined. Kim et al. conducted a study on atopic dermatitis children

patients with low hair zinc levels and found that combination therapy of

zinc, antihistamines, and topical moisturizers did not significantly improve

the sleep disturbance score compared to the control group.21

3.6 | Risk of bias and quality assessment

The quality assessment of the included articles was conducted using

the Cochrane quality assessment tool.25 Seven studies were

good,16–19,21–23 and one was of fair quality.20 Table 2 displays theT
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assessment of the risk of bias in each domain of the Cochrane quality

assessment tool.

4 | DISCUSSION

Recommended Dietary Allowances (RDAs) for Zinc in both genders

from birth to 6 months is 2 mg/day, between 7 months and 3 years

old is 3mg/day, between 4 and 8 years is 5 mg/day, and between 9

and 13 years is 8 mg/day. Furthermore, in males aged 14 years and

older zinc RDA is 11mg/day, and in females from 14 to 18 years old,

it is 9 mg/day, and after that, it is 8 mg/day.26 The majority of studies

that have examined the impact of zinc supplementation at doses

≥ 30mg/day (more than RDA) in adults have reported a significant

improvement in sleep quality.16–18 From studies with 30mg/day zinc

intervention, only Jafari et al. did not report a significant change in

the sleep quality of young women with premenstrual syndrome.22

Among the included studies, there is limited evidence to support the

impact of zinc on the duration of sleep, except for infants aged

5−18 months.19 It is worth noting that only one study has investi-

gated the combined therapy of zinc supplementation with sleep

disorders, and no significant impact was found. This highlights the

need for further investigation in this area. In the study by Afzali

et al. daily supplementation with 30mg of zinc for 10 weeks signif-

icantly improved the sleep quality (based on PSQI) of older adults.18

Also, the same dosage and 12 weeks of intervention in dialysis pa-

tients also showed a significant improvement in sleep quality (based

on PSQI).17 In another study on ICU nurses, supplementation with

220mg/72 h (about 73mg/day) of zinc sulfate significantly improved

subjective sleep quality, and total sleep quality score (sleep quality

was measured by PSQI).16 However, the interventions performed

with 30mg/day zinc on young women with premenstrual syn-

drome,22 12mg/day zinc on atopic dermatitis children patients with

low hair zinc levels,21 and 25mg/day zinc on patients with major

depression did not lead to a significant effect on sleep quality.20

A study conducted by Ewing et al. showed that receiving

185.4mg/day of zinc sulfate in children patients with atopic eczema

did not lead to significant improvement in sleep disturbance.24 A

case‐by‐case review of each study highlights the importance of study

design parameters such as sample size, intervention dosage, dietary

intake of zinc, tools used to measure sleep, population characteristics

including health status and age which can impact the results of trials.

Furthermore, some studies with similar intervention characteristics

have reported a significant impact of zinc supplementation on at least

one aspect of sleep.17–19 Although the consumption of oral zinc is

usually considered nontoxic, its excessive consumption can lead to

symptoms related to toxicity such as fatigue, lethargy, vomiting, and

epigastric pain.27 Therefore, it is recommended to take zinc supple-

ments in an appropriate therapeutic dose and with caution.

The studies that were conducted with the aim of evaluating the

effect of zinc supplementation on sleep quality in children and infants did

not have a significant effect on most factors related to sleep, except for

the increase in sleep duration,19 while zinc supplementation in adultsT
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often led to an improvement in sleep quality. Among the included studies,

two studies intervened with zinc gluconate, with a similar dose, one led to

an improvement in sleep quality,17 while the other did not.22 This may be

because the study conducted by Jafari et al. was conducted only on

women, while another study conducted by Haddadian‐Khouzani et al.

was conducted on both sexes. Although further interpretation of the

obtained results was not possible due to the limitation in the number of

included studies. However, Mariangela Rondanelli et al. in 2011 examined

the effects of zinc, melatonin, and magnesium on primary insomnia in

residents of a long‐term care center in Italy and reported an improvement

in sleep quality that was measured by using the PSQI, and the Leeds

Sleep Evaluation Questionnaire among those receiving the supplement

(contains 5mg melatonin, 225mg magnesium, and 11.25mg zinc).28

Furthermore, Samad et al. reported obese patients with sleep deficits had

significantly lower levels of serum zinc compared to nonobese individuals

with normal sleep.29 Furthermore, in another observentional study re-

ported a significant and direct correlation between serum zinc levels and

sleep duration in hours (self‐administered questionnaires that assessed

the sleep duration) among ageing men.30

One cohort study investigated the relationship between the

quality of sleep and serum zinc concentrations in children.31 In

the first phase of this study, which was conducted when parti-

cipants aged 3–5 years old, no significant relationship was

detected between serum zinc concentration and sleep quality as

measured with sleep items in the Chinese version of the Child

Behavior Check List, while in their pre‐adolescent age, there was

a significant association between serum zinc levels and sleep

quality as measured with the Chinese version of the PSQI

(OR = 0.559, p = 0.049, respectively). Furthermore, the study's

longitudinal analysis revealed that low zinc concentrations pre-

dicted reduced sleep quality (OR = 0.358, p = 0.020) and poor

sleep efficiency (OR = 0.186, p = 0.000) in these children at their

preschool age.31 These findings were further supported by clin-

ical trials.16–18 The study conducted by Zhang et al. to evaluate

the relationship between zinc concentration and sleep quality in

healthy Jinan residents in China has shown that those who slept

for 7−9 h a night, considered to be “normal,” had the highest

concentration of serum zinc.22 Although a number of past studies

have reported a significant relationship between serum zinc lev-

els and sleep quality, as well as the effect of zinc supplementation

on improving sleep quality, no study has been conducted to

evaluate the effect of zinc supplementation on sleep quality in

people with zinc deficiency.

Another piece of evidence comes from studies on zinc‐rich food

that contain 15mg of zinc per day (more than the RDA for dietary

zinc intake). These studies found that such diets not only reduced the

time it took to fall asleep but also improved sleep efficiency.32

Moreover, the consumption of zinc‐enriched yeast foods and astax-

anthin oil significantly reduced sleep onset latency.32

Zinc is absorbed throughout the small intestine and had a

concentration‐dependent absorption. The highest rate of zinc

absorption occurs in the jejunum; zinc is transported through a

carrier‐mediated mechanism. The presence of phytate, a

substance found in grains, corn, and rice, significantly reduces the

absorption of zinc from composite meals.33 The phytate forms

that have these adverse effects are inositol hexaphosphates and

pentaphosphates. However, low phosphate levels have negligible

or no influence on zinc absorption.34

One of the possible mechanisms can be through the regulation of

neurotransmitters.27,35 Zinc is known to modulate the activity of

neurotransmitters such as glutamate and gamma‐aminobutyric acid

(GABA), which play key roles in sleeping. Zinc acts as a cofactor in the

synthesis and metabolism of these neurotransmitters.27 Studies have

shown that zinc deficiency can lead to alterations in glutamate and

GABA levels, which may disrupt sleep and contribute to insom-

nia.27,35 Furthermore, zinc is involved in the synthesis of melatonin

which plays a key role in the circadian rhythm and sleeping cycle.

Studies have shown that zinc supplementation can increase melato-

nin levels, potentially leading to improved sleep duration and qual-

ity.36,37 Furthermore, zinc deficiency has been associated with dys-

regulation of other hormones involved in sleep such as growth

hormones, which may further contribute to sleep disturbances.38 In

addition, zinc is implicated in the functioning of the immune sys-

tem.27 Sleep and the immune system are closely interconnected.39

Zinc is known to promote the immune system,27 when the body is

deficient in zinc, immune function can become compromised, which

may increase its susceptibility to infections and inflammation, which

may disrupt sleep patterns.27,39 Moreover, zinc has antioxidant

properties and can protect against oxidative stress.37 Oxidative stress

has been implicated in sleep disturbances and disorders such as

insomnia. By acting as an antioxidant, zinc may help to reduce oxi-

dative damage, promoting better sleep quality.37,39

One strength of this systematic review is that it is the first of its

kind to focus on the effect of zinc supplementation on sleep quality.

Furthermore, major trials that included in this review had good

quality (except ranjbar et al.), enhancing the credibility of their find-

ings. However, there are several limitations to consider. The number

of included studies and participants was relatively small, which may

impact the generalizability of the findings. Additionally, the diversity

of the populations studied (from infants to adults) and the use of non‐

identical indicators to evaluate sleep quality, duration, and disorders

introduce further potential sources of variability. Also, the included

studies did not consider the RDA for zinc intake in the participants'

population as a factor that may influencing the results.

5 | CONCLUSION

This review revealed that zinc supplementation may have a beneficial

effect on sleep quality in adults and nonadults. Furthermore, the majority

of studies that have investigated the effects of zinc supplementation at

doses exceeding 30mg/day over 12 weeks or more in adult populations

reported a significant improvement in sleep quality. Although there are

promising findings regarding the potential benefits of zinc supplementa-

tion for sleep quality, more clinical trials with larger sample sizes are

needed to further explore the safety and efficacy of this intervention.

JAZINAKI ET AL. | 9 of 11



AUTHOR CONTRIBUTIONS

Mostafa Shahraki Jazinaki: Methodology. Alireza Gheflati: Investi-

gation; supervision. Mohammad Reza Shadmand Foumani Mogha-

dam: Writing—original draft. Saeid Hadi: Writing—original draft.

Maryam Razavidarmian: Data curation. Masoud Yaghob Nezhad:

Investigation. Hale Akhtari: Investigation. Mona Nematizadeh:

Investigation. Mohammad Safarian: Supervision.

ACKNOWLEDGMENTS

We would like to thank the staff and professors of Mashhad Uni-

versity of Medical Sciences for supporting us in conducting this

review.

CONFLICT OF INTEREST STATEMENT

The authors declare no conflict of interest.

DATA AVAILABILITY STATEMENT

The data that support the findings of this study are available on

request from the corresponding author.

ETHICS STATEMENT

The ethics committee of Mashhad University of Medical Sciences

approved this review. All authors have read and approved the final

version of the manuscript. The corresponding author had full access

to all of the data in this study and takes complete responsibility for

the integrity of the data and the accuracy of the data analysis. Also,

the protocol for conducting this review is registered in the PROS-

PERO database with registration code CRD42023440955.

TRANSPARENCY STATEMENT

The lead author Mohammad Safarian affirms that this manuscript is

an honest, accurate, and transparent account of the study being re-

ported; that no important aspects of the study have been omitted;

and that any discrepancies from the study as planned (and, if relevant,

registered) have been explained.

ORCID

Mostafa Shahraki Jazinaki http://orcid.org/0009-0006-6526-8712

Alireza Gheflati http://orcid.org/0000-0002-2306-9508

Mohammad Reza Shadmand Foumani Moghadam http://orcid.org/

0000-0001-7431-7869

REFERENCES

1. Amihăesei IC, Mungiu OC. Main neuroendocrine features and

therapy in primary sleep troubles. Rev Med Chir Soc Med Nat Iasi.
2012;116(3):862‐866.

2. Malkani RG, Zee PC. Brain stimulation for improving sleep and
memory. Sleep Med Clin. 2020;15(1):101‐115.

3. Freeman D, Sheaves B, Goodwin GM, et al. The effects of improving

sleep on mental health (OASIS): a randomised controlled trial with
mediation analysis. Lancet Psych. 2017;4(10):749‐758.

4. Skaer TL, Sclar DA. Economic implications of sleep disorders.
Pharmacoeconomics. 2010;28(11):1015‐1023.

5. Coren S. The prevalence of self‐reported sleep disturbances in
young adults. Int J Neurosci. 1994;79(1‐2):67‐73.

6. Hafner M, Stepanek M, Taylor J, Troxel WM, van Stolk C. Why sleep
Matters‐The economic costs of insufficient sleep: a cross‐country
comparative analysis. Rand Health Q. 2017;6(4):11.

7. Economics DA. Asleep on the job: costs of inadequate sleep in

Australia. 2017.
8. Cappuccio FP, Taggart FM, Kandala NB, et al. Meta‐analysis of short

sleep duration and obesity in children and adults. Sleep. 2008;31(5):
619‐626.

9. Fatemeh G, Sajjad M, Niloufar R, Neda S, Leila S, Khadijeh M. Effect

of melatonin supplementation on sleep quality: a systematic review
and meta‐analysis of randomized controlled trials. J Neurol.
2022;269(1):205‐216.

10. de Oliveira ACT, Martinez D, Vasconcelos LFT, et al. Diagnosis of
obstructive sleep apnea syndrome and its outcomes with home

portable monitoring. Chest. 2009;135(2):330‐336.
11. Buysse DJ, Reynolds 3rd CF, Monk TH, Berman SR, Kupfer DJ. The

Pittsburgh Sleep Quality Index: a new instrument for psychiatric
practice and research. Psychiatry Res. 1989;28(2):193‐213.

12. Amra B, Rahmati B, Soltaninejad F, Feizi A. Screening questionnaires

for obstructive sleep apnea: an updated systematic review. Oman

Med J. 2018;33(3):184‐192.
13. Johns MW. A new method for measuring daytime sleepiness: the

Epworth sleepiness scale. Sleep. 1991;14(6):540‐545.
14. Buysse DJ, Reynolds III CF, Monk TH, Hoch CC, Yeager AL,

Kupfer DJ. Quantification of subjective sleep quality in healthy el-
derly men and women using the Pittsburgh Sleep Quality Index
(PSQI). Sleep. 1991;14(4):331‐338.

15. Irwin C, McCartney D, Desbrow B, Khalesi S. Effects of probiotics

and paraprobiotics on subjective and objective sleep metrics: a

systematic review and meta‐analysis. Eur J Clin Nutr. 2020;74(11):
1536‐1549.

16. Gholipour Baradari A, Alipour A, Mahdavi A, Sharifi H, Nouraei SM,
Emami Zeydi A. The effect of zinc supplementation on sleep quality

of ICU nurses: a double blinded randomized controlled trial.
Workp Health Saf. 2018;66(4):191‐200.

17. Haddadian‐Khouzani S, Shahidi S, Askari G, Clark CCT, Rouhani MH.
The efficacy and safety of zinc gluconate supplementation on quality
of life, sleep quality, and serum albumin in hemodialysis patients: a

randomized clinical trial. Euro J Integr Med. 2022;55:102183.
18. Afzali A, Mojarrad LM, Goli S, Bagheri H, Mirhosseini S, Ebrahimi H.

Effect of zinc supplement on sleep quality in older adults: a ran-
domized clinical trial study. Acta Facultatis Medicae Naissensis.

2022;39(2):185‐197.
19. Kordas K, Siegel EH, Olney DK, et al. The effects of iron and/or zinc

supplementation on maternal reports of sleep in infants from Nepal
and zanzibar. J Developm Behav Ped. 2009;30(2):131‐139.

20. Ranjbar E, Kasaei MS, Mohammad‐Shirazi M, et al. Effects of zinc

supplementation in patients with major depression: a randomized
clinical trial. Iran J Psychiatry. 2013;8(2):73‐79.

21. Kim JE, Yoo SR, Jeong MG, Ko JY, Ro YS. Hair zinc levels and the
efficacy of oral zinc supplementation in patients with atopic der-
matitis. Acta Derm‐Venereol. 2014;94(5):558‐562.

22. Jafari F, Tarrahi MJ, Farhang A, Amani R. Effect of zinc supple-
mentation on quality of life and sleep quality in young women with
premenstrual syndrome: a randomized, double‐blind, placebo‐
controlled trial. Arch Gynecol Obstet. 2020;302(3):657‐664.

23. Castro‐Marrero J, Zaragozá MC, López‐Vílchez I, et al. Effect of mela-

tonin plus zinc supplementation on fatigue perception in myalgic en-
cephalomyelitis/chronic fatigue syndrome: a randomized, double‐blind,
placebo‐controlled trial. Antioxidants (Basel, Switzerland). 2021;10(7):
1010.

24. Ewing CI, Gibbs AC, Ashcroft C, David TJ. Failure of oral zinc supple-
mentation in atopic eczema. Eur J Clin Nutr. 1991;45(10):507‐510.

25. Higgins JP, Thomas J, Chandler J, et al. Cochrane handbook for sys-

tematic reviews of interventions. John Wiley & Sons; 2019.

10 of 11 | JAZINAKI ET AL.

http://orcid.org/0009-0006-6526-8712
http://orcid.org/0000-0002-2306-9508
http://orcid.org/0000-0001-7431-7869
http://orcid.org/0000-0001-7431-7869


26. Institute of Medicine Panel on M. Dietary Reference Intakes for Vitamin

A, Vitamin K, Arsenic, Boron, Chromium, Copper, Iodine, Iron, Manga-

nese, Molybdenum, Nickel, Silicon, Vanadium, and Zinc. National
Academies Press; (US) Copyright 2001 by the National Academy of

Sciences. All rights reserved. 2001.

27. Cherasse Y, Urade Y. Dietary zinc acts as a sleep modulator. Int J Mol

Sci. 2017;18(11):2334.

28. Rondanelli M, Opizzi A, Monteferrario F, Antoniello N, Manni R,

Klersy C. The effect of melatonin, magnesium, and zinc on primary
insomnia in long‐term care facility residents in Italy: a double‐blind,
placebo‐controlled clinical trial. J Am Geriatr Soc. 2011;59(1):82‐90.

29. Samad N, Yasmin F, Naheed S, et al. Serum levels of leptin, zinc and
tryptophan in obese subjects with sleep deficits. Pak J Pharm Sci.
2017;30:1431‐1438.

30. Luojus MK, Lehto SM, Tolmunen T, Elomaa A‐P, Kauhanen J. Serum
copper, zinc and high‐sensitivity C‐reactive protein in short and long
sleep duration in ageing men. J Trace Elem Med Biol. 2015;32:
177‐182.

31. Ji X, Liu J. Associations between blood zinc concentrations and sleep
quality in childhood: a cohort study. Nutrients. 2015;7(7):5684‐5696.

32. Saito H, Cherasse Y, Suzuki R, Mitarai M, Ueda F, Urade Y. Zinc‐rich
oysters as well as zinc‐yeast‐and astaxanthin‐enriched food improved

sleep efficiency and sleep onset in a randomized controlled trial of
healthy individuals. Mol Nutr Food Res. 2017;61(5):1600882.

33. Lee HH, Prasad AS, Brewer GJ, Owyang C. Zinc absorption in human
small intestine. Am J Physiol. 1989;256(1 Pt 1):87‐91.

34. Lönnerdal B. Dietary factors influencing zinc absorption. J Nutr.
2000;130(5S suppl):1378.

35. Cherasse Y, Saito H, Nagata N, Aritake K, Lazarus M, Urade Y. Zinc‐
containing yeast extract promotes nonrapid eye movement sleep in
mice. Mol Nutr Food Res. 2015;59(10):2087‐2093.

36. Bediz CS, Baltaci AK, Mogulkoc R. Both zinc deficiency and sup-

plementation affect plasma melatonin levels in rats. Acta Physiol

Hung. 2003;90(4):335‐339.
37. Prasad AS, Bao B, Beck FW, Kucuk O, Sarkar FH. Antioxidant effect

of zinc in humans. Free Radic Biol Med. 2004;37(8):1182‐1190.
38. Hamza RT, Hamed AI, Sallam MT. Effect of zinc supplementation on

growth hormone insulin growth factor axis in short Egyptian children
with zinc deficiency. Ital J Pediatr. 2012;38(1):21.

39. Kanagasabai T, Riddell MC, Ardern CI. Inflammation, oxidative

stress, and antioxidant micronutrients as mediators of the relation-
ship between sleep, insulin sensitivity, and glycosylated hemoglobin.
Front Pub Health. 2022;10:888331.

How to cite this article: Jazinaki MS, Gheflati A, Moghadam

MRSF, et al. Effects of zinc supplementation on sleep quality

in humans: a systematic review of randomized controlled

trials. Health Sci Rep. 2024;7:e70019.

doi:10.1002/hsr2.70019

JAZINAKI ET AL. | 11 of 11

https://doi.org/10.1002/hsr2.70019

	Effects of zinc supplementation on sleep quality in humans: A systematic review of randomized controlled trials
	1 INTRODUCTION
	2 MATERIALS AND METHODS
	2.1 Search strategy
	2.2 Study selection
	2.3 Data extraction
	2.4 Risk of bias and quality assessment

	3 RESULTS
	3.1 Study selection
	3.2 Study characteristics
	3.3 Effect of zinc supplementation on sleep quality
	3.4 Effect of zinc supplementation on sleep duration
	3.4.1 Effect of zinc supplementation on sleep duration in adults
	3.4.2 Effect of zinc supplementation on sleep duration in non-adults

	3.5 Effect of zinc supplementation on sleep disorders
	3.6 Risk of bias and quality assessment

	4 DISCUSSION
	5 CONCLUSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT
	ETHICS STATEMENT
	TRANSPARENCY STATEMENT
	ORCID
	REFERENCES




