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Supplementary Table 1. Search strategy in Medline through PubMed

1. “Diet, Carbohydrate-Restricted” [Mesh] 
2. (Diet [TIAB] OR diets [TIAB] OR dietary [TIAB]) AND ((carbohydrate [TIAB] OR Carbohydrates [TIAB]) AND (Restricted [TIAB] OR Low [TIAB] OR restriction [TIAB] OR restrictive 

[TIAB] OR Reducing [TIAB] OR Reduction [TIAB] OR Modification [TIAB] OR Modifications [TIAB])) 
3. (Diet [TIAB] OR Diets [TIAB]) AND Ketogenic [TIAB]
4. (Intermittent [TIAB] OR “time restricted” [TIAB] OR Alternate [TIAB] OR periodic [TIAB] OR ramadan [TIAB]) AND (Fasting [TIAB] OR energy [TIAB] OR feeding [TIAB] OR diet 

[TIAB] OR diets [TIAB] OR meal [TIAB] OR eating [TIAB] OR caloric [TIAB] OR calorie [TIAB])
5. “meal skipping” [TIAB] OR “meal frequency” [TIAB]
6. 1–5/OR
7. 6 AND (groups [tiab] OR trial [TIAB] OR randomly [TIAB] OR placebo [TIAB] OR randomized [TIAB] OR “controlled clinical trial” [PT] OR “randomized controlled trial” [PT]) NOT 

(animals [MH] NOT (humans [MH] AND animals [MH])) 
8. 7 AND Filters applied: from 2000/1/1 – 2021/6/8 
9. 8 NOT “review” [Publication Type] OR “review literature as topic” [MeSH Terms] 

10. 9 NOT (meta-analysis [Filter] OR systematic review [Filter])

Supplementary Table 2. The framework of PICO in developing the focused question

PICO Description of detail

Population (P) • Obese or overweight adults (BMI ≥ 23 kg/m2) or
• Patients with T2DM or
• Patients with hypertension

Intervention (I) • PICO1: carbohydrate-restricted diets: moderately-low, low, very-low carbohydrate diet or
• PICO2: intermittent fasting: time-restriction eating, alternate-day fasting, intermittent energy restriction

Comparator (C) Isocaloric diets: standard, calorie-restricted, low-fat, Mediterranean, DASH diets, etc.
Outcome (O) Body weight, BMI, WC, fat mass, fat-free mass, blood pressure, lipid profile (TC, LDL-C, HDL-C, TG), HbA1c, fasting plasma glucose, fasting plasma insulin, 

HOMA-IR, CRP, adiponectin, FMD, adverse effects, etc.
Study design (S) Randomized controlled clinical trials that conducted more than 8 weeks
Target • Obese or overweight adults or 

• Patients with T2DM or
• Patients with hypertension 
• Healthcare professionals who manage patients with obesity, T2DM, or hypertension

PICO, population, intervention, comparator, outcome; BMI, body mass index; T2DM, type 2 diabetes mellitus; DASH, dietary approaches to stop hypertension; WC, waist circumfer-
ence; TC, total cholesterol; LDL-C, low-density lipoprotein cholesterol; HDL-C, high-density lipoprotein cholesterol; TG, triglyceride; HbA1c, glycosylated hemoglobin; HOMA-IR, ho-
meostatic model assessment for insulin resistance; CRP, C-reactive protein; FMD, flow-mediated dilation.



Choi JH, et al. Low Carbohydrate Diets and Intermittent Fasting

J Obes Metab Syndr 2022;31:100-122https://www.jomes.org

Su
pp

le
m

en
ta

ry
 Ta

bl
e 

3. 
Ch

ar
ac

te
ris

tic
s o

f r
an

do
m

ize
d 

co
nt

ro
lle

d 
tri

al
s i

nc
lu

de
d 

in
 th

e 
m

et
a-

an
al

ys
is 

to
 e

va
lu

at
e 

th
e 

ef
fe

ct
s o

f c
ar

bo
hy

dr
at

e-
re

st
ric

te
d 

di
et

s

St
ud

y
Po

pu
la

tio
n

Na
tio

na
lit

y
Du

ra
tio

n 
of

 st
ud

y
Co

nt
ro

l
In

te
rv

en
tio

n
Fo

llo
w

-u
p 

lo
ss

 ra
te

 
(co

nt
ro

l:in
te

rv
en

tio
n)

 
(%

)

Su
bj

ec
t 

nu
m

be
r

As
ia

n 
(%

)
FP

G 
(m

g/
dL

)
TC

 
(m

g/
dL

)
TG

 
(m

g/
dL

)
LD

L-
C 

(m
g/

dL
)

HD
L-

C 
(m

g/
dL

)
BW

 
(kg

)
BM

I 
(kg

/m
2 )

Hb
A1

c 
(%

)
SB

P 
(m

m
Hg

)
DB

P 
(m

m
Hg

)

Ar
on

ica
 e

t a
l. (

20
21

)16
 

Ob
US

1 
yr

LF
D

LC
D

 2
1.

0:
21

.1
60

9
9.

9
 9

8.
6 

NA
 

12
8.

4 
11

2.
9 

49
.9

 
96

.9
 

33
.4

 
NA

12
2.

9 
81

.1
 

Ba
zz

an
o 

et
 a

l. (
20

14
)17

,1
8

Ob
US

1 
yr

LF
D

VL
CD

 1
7.

8:
21

.3
14

8
0.

7
 9

4.
0 

20
1.

5 
11

9.
0 

12
2.

6 
55

.1
 

97
.1

 
35

.4
 

NA
12

2.
6 

78
.4

 
Bh

at
ta

ch
ar

yy
a 

et
 a

l. (
20

12
)19

Ob
In

di
a

6 
m

o
SD

VL
CD

NA
15

0
NA

NA
NA

NA
NA

NA
NA

27
.1

 
NA

NA
NA

Br
in

kw
or

th
 e

t a
l. (

20
04

)20
Ob

Au
st

ra
lia

1 
yr

SD
M

CD
 2

4.
1:

27
.6

  4
3

NA
 9

6.
3 

NA
NA

NA
NA

94
.0

 
34

.1
 

NA
NA

NA
Br

in
kw

or
th

 e
t a

l. (
20

09
)21

, 
Br

in
kw

or
th

 e
t a

l. (
20

10
)22

, 
Br

in
kw

or
th

 e
t a

l. (
20

11
)23

, 
W

yc
he

rle
y e

t a
l. (

20
11

)24
, 

Ta
y e

t a
l. (

20
08

)25
, 

W
yc

he
rle

y e
t a

l. (
20

10
)26

Ob
, H

TN
Au

st
ra

lia
1 

yr
LF

D
VL

CD
 4

0.
9:

42
.1

11
8

NA
10

1.
8 

21
0.

8 
15

3.
9 

12
7.

7 
54

.3
 

95
.3

 
33

.7
 

NA
13

4.
0 

74
.8

 

Ca
rd

illo
 e

t a
l. (

20
06

)27
Ob

US
3 

yr
LF

D
VL

CD
NA

  5
3

NA
11

6.
5 

NA
NA

NA
NA

NA
43

.3
 

NA
NA

NA
Zi

nn
 e

t a
l. (

20
17

)28
Ob

Ne
w

 
Ze

al
an

d
3 

m
o

LF
D

M
CD

 4
0:

33
  4

1
0

 9
2.

7 
NA

12
8.

4 
11

2.
1 

44
.5

 
91

.8
 

31
.1

 
5.

4 
NA

NA

Ch
en

 e
t a

l. (
20

20
)29

Ob
, T

2D
M

, 
HT

N
Ta

iw
an

18
 m

o
SD

LC
D

 6
.7

:8
.5

  8
5

10
0

16
0.

3 
17

7.
6 

17
0.

7 
10

3.
4 

45
.4

 
69

.0
 

26
.9

 
8.

6 
13

0.
4 

75
.4

 

Da
ly 

et
 a

l. (
20

06
)30

Ob
, T

2D
M

, 
HT

N
UK

3 
m

o
LF

D
LC

D
 2

7.
5:

27
.5

10
2

NA
20

9.
7 

18
9.

5 
22

4.
1 

NA
46

.8
 

10
2.

0 
36

.1
 

9.
1 

14
2.

2 
79

.5
 

Da
vis

 e
t a

l. (
20

09
)31

Ob
, T

2D
M

US
1 

yr
LF

D
LC

D
12

:1
4.

6
10

5
2.

9
NA

16
8.

3 
12

4.
0 

 9
4.

8 
48

.4
 

97
.1

 
36

.0
 

7.
5 

12
7.

4 
74

.9
 

de
 J

on
ge

 e
t a

l. (
20

12
)32

Ob
US

2 
yr

NC
D

M
CD

 3
9:

39
81

1
NA

NA
NA

NA
NA

NA
92

.9
 

32
.7

 
NA

NA
NA

de
 Lu

is 
et

 a
l. (

20
07

)33
Ob

Sp
ai

n
3 

m
o

LF
D

M
CD

NA
  9

0
NA

NA
NA

NA
NA

NA
93

.4
 

35
.7

 
NA

NA
NA

de
 Lu

is 
et

 a
l. (

20
15

)34
Ob

Sp
ai

n
9 

m
o

CR
D

M
CD

NA
19

3
NA

10
2.

0 
20

7.
2 

12
7.

6 
12

5.
8 

54
.5

 
93

.7
 

36
.2

 
NA

12
9.

0 
81

.2
 

de
 Lu

is 
et

 a
l. (

20
15

)35
Ob

Sp
ai

n
9 

m
o

CR
D

M
CD

NA
19

5
0

10
1.

0 
20

9.
4 

12
4.

5 
12

8.
5 

54
.6

 
93

.7
 

35
.7

 
NA

12
9.

5 
82

.1
 

de
 Lu

is 
et

 a
l. (

20
16

)36
Ob

Sp
ai

n
9 

m
o

CR
D

M
CD

NA
28

3
NA

10
2.

6 
20

6.
0 

12
3.

0 
12

6.
1 

55
.9

 
91

.1
 

35
.1

 
NA

12
7.

3 
81

.1
 

de
 Lu

is 
et

 a
l. (

20
19

)37
Ob

Sp
ai

n
9 

m
o

CR
D

LC
D

NA
27

0
0

10
3.

0 
20

8.
5 

12
3.

7 
12

7.
7 

55
.6

 
92

.0
 

34
.5

 
NA

12
7.

0 
82

.3
 

Dy
so

n 
et

 a
l. (

20
07

)38
Ob

, T
2D

M
UK

3 
m

o
CR

D
VL

CD
28

.6
:0

  2
6

NA
NA

19
7.

2 
13

1.
1 

11
9.

9 
51

.0
 

96
.3

 
35

.1
 

6.
6 

NA
NA

Fo
ra

ke
r e

t a
l. (

20
14

)39
Ob

US
1 

yr
LF

D
M

CD
0

  7
9

NA
NA

 
19

4.
2 

NA
12

3.
1 

53
.0

 
NA

30
.3

 
NA

12
1.

8 
74

.5
 

Fo
rs

yt
he

 e
t a

l. (
20

08
)40

,4
1

Ob
US

3 
m

o
LF

D
LC

D
0

  4
0

NA
NA

20
6.

0 
19

9.
0 

12
9.

2 
37

.3
 

NA
NA

NA
NA

NA
Fo

st
er

 e
t a

l. (
20

10
)42

Ob
US

2 
yr

CR
D

LC
D

 3
2:

42
30

7
<1

NA
19

0.
5 

11
8.

7 
12

2.
1 

45
.8

 
10

3.
4 

36
.1

 
NA

12
4.

5 
95

.0
 

Fo
st

er
 e

t a
l. (

20
03

)43
Ob

US
1 

yr
CR

D
VL

CD
 3

9:
43

  6
3

0
NA

19
7.

3 
12

7.
1 

12
4.

9 
48

.0
 

98
.5

 
34

.1
 

NA
12

1.
8 

76
.0

 
Fr

isc
h 

et
 a

l. (
20

09
)44

Ob
Ge

rm
an

y
1 

yr
LF

D
M

CD
 2

0:
15

20
0

0
 1

.0
 

21
3.

5 
11

9.
6 

13
7.

3 
57

.2
 

99
.6

 
33

.7
 

5.
6 

12
7.

0 
86

.0
 

Ga
rd

ne
r e

t a
l. (

20
07

)45
Ob

US
1 

yr
NC

D
M

CD
/V

LC
D

2.
6:

22
.8

:1
1.

7
31

1
10

.0
 9

4.
0 

NA
12

1.
0 

11
0.

0 
52

.0
 

85
.0

 
32

.0
 

NA
11

6.
0 

75
.0

 
Go

da
y e

t a
l. (

20
16

)46
Ob

, T
2D

M
Sp

ai
n

4 
m

o
CR

D
VL

CD
 1

8.
2:

11
.1

  8
9

NA
13

9.
8 

19
0.

8 
15

5.
2 

10
6.

3 
53

.0
 

90
.5

 
33

.1
 

6.
9 

NA
NA

Go
ld

st
ei

n 
et

 a
l. (

20
11

)47
Ob

, T
2D

M
Isr

ae
l

1 
yr

CR
D

VL
CD

 3
8.

5:
46

.2
 

  5
2

NA
18

8.
5 

19
7.

0 
20

0.
5 

NA
44

.0
 

92
.0

 
33

.2
 

8.
9 

13
8.

0 
79

.5
 

Gu
ld

br
an

d 
et

 a
l. (

20
12

)48
, 

Jo
na

ss
on

 e
t a

l. (
20

14
)49

Ob
, T

2D
M

Sw
ed

en
2 

yr
LF

D
LC

D
 1

0:
13

  6
1

NA
NA

16
8.

7 
15

5.
3 

 9
7.

7 
42

.6
 

95
.2

 
32

.7
 

7.
3 

13
5.

5 
76

.5
 

Ha
uf

e 
et

 a
l. (

20
11

, 2
01

2)
50

,5
1

Ob
Ge

rm
an

y
6 

m
o

LF
D

LC
D

 4
0:

35
10

2
NA

 9
4.

5 
 8

7.
8 

10
3.

6 
11

7.
6 

53
.4

 
92

.6
 

33
.0

 
NA

NA
NA

(C
on

tin
ue

d t
o t

he
 ne

xt 
pa

ge
)



Choi JH, et al. Low Carbohydrate Diets and Intermittent Fasting

J Obes Metab Syndr 2022;31:100-122 https://www.jomes.org

St
ud

y
Po

pu
la

tio
n

Na
tio

na
lit

y
Du

ra
tio

n 
of

 st
ud

y
Co

nt
ro

l
In

te
rv

en
tio

n
Fo

llo
w

-u
p 

lo
ss

 ra
te

 
(co

nt
ro

l:in
te

rv
en

tio
n)

 
(%

)

Su
bj

ec
t 

nu
m

be
r

As
ia

n 
(%

)
FP

G 
(m

g/
dL

)
TC

 
(m

g/
dL

)
TG

 
(m

g/
dL

)
LD

L-
C 

(m
g/

dL
)

HD
L-

C 
(m

g/
dL

)
BW

 
(kg

)
BM

I 
(kg

/m
2 )

Hb
A1

c 
(%

)
SB

P 
(m

m
Hg

)
DB

P 
(m

m
Hg

)

Iq
ba

l e
t a

l. (
20

10
)52

Ob
, T

2D
M

, 
HT

N
US

2 
yr

LF
D

VL
CD

 4
3:

60
14

4
0.

0
15

1.
4 

18
0.

4 
16

1.
1 

10
7.

7 
40

.7
 

11
6.

9 
37

.5
 

7.
7 

13
9.

9 
79

.4
 

Ja
be

kk
 e

t a
l. (

20
10

)53
Ob

No
rw

ay
10

 w
k

SD
VL

CD
 1

1:
11

  1
6

NA
NA

NA
NA

NA
NA

90
.9

 
32

.3
 

NA
NA

NA
Je

nk
in

s e
t a

l. (
20

14
)54

Ob
Ca

na
da

7 
m

o
NC

D
M

CD
 3

2:
50

  3
9

4.
5

 8
8.

2 
26

3.
0 

19
4.

9 
17

4.
0 

50
.3

 
84

.5
 

31
.1

 
5.

3 
12

5.
1 

76
.0

 
Ke

og
h 

et
 a

l. (
20

07
)55

Ob
Au

st
ra

lia
1 

yr
CR

D
LC

D
NA

  2
5

NA
10

6.
2 

 5
.5

 
1.

6 
  3

.7
 

1.
3 

94
·2

32
·9

NA
12

2.
0 

75
.0

 
Ki

m
ur

a 
et

 a
l. (

20
18

)56
T2

DM
Ja

pa
n

3 
m

o
CR

D
M

CD
 4

.3
:4

  4
8

10
0

NA
NA

14
0.

3 
11

4.
4 

60
.5

 
62

.8
 

24
.8

 
7.

0 
NA

NA
Kr

ei
de

r e
t a

l. (
20

11
)57

Ob
US

10
 w

k
SD

LC
D

NA
22

1
NA

 9
9.

8 
19

9.
6 

13
6.

3 
12

0.
2 

52
.8

 
90

.3
 

33
.8

 
NA

12
4.

6 
81

.8
 

La
rs

en
 e

t a
l. (

20
11

)58
Ob

, T
2D

M
Au

st
ra

lia
1 

yr
NC

D
M

CD
 2

.2
:9

.4
  9

9
NA

NA
18

2.
5 

21
0.

8 
 9

5.
1 

46
.2

 
95

.0
 

NA
7.

8 
12

9.
8 

81
.5

 
Liu

 e
t a

l. (
20

18
)59

T2
DM

Ch
in

a
3 

m
o

SD
M

CD
 1

6.
3:

16
.3

12
2

10
0

15
0.

6 
15

3.
9 

11
6.

9 
 7

9.
9 

56
.7

 
58

.5
 

21
.4

 
7.

1 
10

5.
0 

76
.6

 
Liu

 e
t a

l. (
20

13
)60

Ob
Ch

in
a

3 
m

o
LF

D
LC

D
 4

:4
  5

0
10

0
10

9.
4 

19
7.

2 
13

3.
8 

13
0.

3 
51

.8
 

65
.9

 
26

.7
 

NA
13

2.
7 

86
.0

 
M

ec
kli

ng
 e

t a
l. (

20
04

)61
Ob

Ca
na

da
10

 w
k

CR
D

LC
D

 2
0:

25
  4

0
0

10
5.

5 
22

9.
0 

13
5.

0 
16

7.
0 

50
.5

 
91

.7
 

32
.2

 
NA

12
3.

1 
77

.8
 

M
or

ris
 e

t a
l. (

20
20

)62
Ob

, T
2D

M
UK

3 
m

o
SD

LC
D

 8
.3

:0
  3

3
0

16
8.

8 
16

6.
7 

17
2.

7 
NA

45
.2

 
10

1.
0 

35
.4

 
7.

7 
14

0.
0 

82
.0

 
No

ak
es

 e
t a

l.  
(2

00
6,

 2
01

0)
63

,6
4

Ob
Au

st
ra

lia
15

 m
o

VL
FD

VL
CD

0
  6

7
NA

 9
5.

9 
22

7.
4 

14
5.

4 
14

9.
3 

49
.5

 
NA

32
.8

 
NA

NA
NA

Pe
rn

a 
et

 a
l. (

20
19

)65
Ob

, T
2D

M
Ba

hr
ai

n
3 

m
o

CR
D

LC
D

0
  1

7
10

0
10

8.
5 

17
8.

9 
15

6.
5 

10
0.

2 
47

.4
 

85
.3

 
31

.4
 

6.
0 

NA
NA

Ru
th

 e
t a

l. (
20

13
)66

Ob
US

3 
m

o
LF

D
VL

CD
 3

7.
9:

42
.3

  5
5

NA
 8

4.
0 

18
2.

3 
10

6.
5 

10
9.

4 
51

.6
 

99
.9

 
36

.5
 

5.
7 

11
9.

9 
76

.6
 

Sa
slo

w
 e

t a
l. (

20
17

)67
Ob

, T
2D

M
US

1 
yr

LF
D

VL
CD

 1
6.

7:
12

.5
  3

4
14

.7
NA

NA
13

2.
4 

 9
3.

7 
47

.0
 

98
.6

 
36

.4
 

6.
8 

12
8.

2 
79

.2
 

Sa
to

 e
t a

l. (
20

17
)68

Ob
, T

2D
M

Ja
pa

n
6 

m
o

CR
D

LC
D

 3
:9

  6
6

10
0

12
6.

1 
NA

14
5.

5 
 9

9.
3 

45
.3

 
73

.8
 

26
.6

 
8.

2 
NA

NA
Sh

ai
 e

t a
l. (

20
08

)69
,  

Yo
ko

se
 e

t a
l. (

20
20

)70
Ob

Isr
ae

l
2 

yr
LF

D
LC

D
 9

.6
:2

2.
0

21
3

NA
 9

1.
3 

NA
17

0.
8 

11
9.

0 
38

.5
 

91
.4

 
30

.9
 

NA
13

1.
3 

79
.7

 

So
en

en
 e

t a
l. (

20
12

)71
Ob

Ne
th

er
-

la
nd

s
1 

yr
CR

D
LC

D
 4

.3
:5

.7
13

2
NA

 9
7.

7 
19

1.
4 

14
3.

9 
11

2.
1 

52
.2

 
10

6.
7 

36
.8

 
NA

13
0.

5 
82

.3
 

St
er

n 
et

 a
l. (

20
04

)72
,  

Sa
m

ah
a 

et
 a

l. (
20

03
)73

Ob
, H

TN
US

1 
yr

LF
D

VL
CD

 3
6.

8:
31

.3
13

2
0

12
6.

1 
18

6.
3 

18
2.

2 
11

5.
9 

41
.0

 
13

0.
9 

42
.9

 
NA

13
4.

0 
79

.0
 

St
ru

ik 
et

 a
l. (

20
20

)74
, 

W
yc

he
rle

y e
t a

l. (
20

16
)75

, 
Ta

y e
t a

l. (
20

15
)76

,  
Ta

y e
t a

l. (
20

18
)77

,  
Ta

y e
t a

l. (
20

14
)78

Ob
, T

2D
M

, 
HT

N
Au

st
ra

lia
2 

yr
LF

D
LC

D
 1

8:
21

11
5

NA
14

5.
8 

16
6.

3 
13

2.
9 

 9
2.

8 
51

.0
 

10
1.

6 
34

.6
 

7.
3 

13
1.

4 
80

.7
 

Ts
ai

 e
t a

l. (
20

05
)79

Ob
US

1 
yr

SD
VL

CD
 4

.4
:0

12
9

0
12

5.
9 

NA
NA

11
5.

0 
NA

NA
42

.9
 

NA
13

4.
0 

NA
W

an
g 

et
 a

l. (
20

18
)80

T2
DM

Ch
in

a
3 

m
o

LF
D

M
CD

 4
.3

:4
  4

8
10

0
NA

NA
14

0.
3 

11
4.

4 
60

.5
 

62
.8

 
24

.8
 

7.
0 

NA
NA

Ya
nc

y e
t a

l. (
20

04
)81

Ob
US

6 
m

o
LF

D
VL

CD
 4

3.
3:

23
.7

11
9

NA
NA

24
2.

2 
17

4.
4 

15
2.

6 
54

.7
 

97
.3

 
34

.3
 

NA
NA

NA

FP
G,

 fa
st

in
g 

pl
as

m
a 

gl
uc

os
e;

 T
C,

 to
ta

l c
ho

le
st

er
ol

; T
G,

 tr
ig

lyc
er

id
e;

 LD
L-

C,
 lo

w
-d

en
sit

y l
ip

op
ro

te
in

 ch
ol

es
te

ro
l; H

DL
-C

, h
ig

h-
de

ns
ity

 lip
op

ro
te

in
 ch

ol
es

te
ro

l; B
W

, b
od

y w
ei

gh
t; 

BM
I, b

od
y m

as
s i

nd
ex

; H
bA

1c
, g

lyc
os

yla
te

d 
he

m
og

lo
-

bi
n;

 S
BP

, s
ys

to
lic

 b
lo

od
 p

re
ss

ur
e;

 D
BP

, d
ia

st
ol

ic 
bl

oo
d 

pr
es

su
re

; O
b,

 o
be

sit
y o

r o
ve

rw
ei

gh
t; 

LF
D,

 lo
w

 fa
t d

ie
t; 

LC
D,

 lo
w

 ca
rb

oh
yd

ra
te

 d
ie

t; 
NA

, n
ot

 a
va

ila
bl

e;
 V

LC
D,

 ve
ry

-lo
w

 ca
rb

oh
yd

ra
te

 d
ie

t; 
SD

, s
ta

nd
ar

d 
di

et
; M

CD
, m

od
er

at
el

y-
lo

w
 ca

rb
oh

yd
ra

te
 d

ie
t; 

HT
N,

 h
yp

er
te

ns
io

n;
 T

2D
M

, t
yp

e 
2 

di
ab

et
es

 m
el

lit
us

; N
CD

, n
or

m
al

 ca
rb

oh
yd

ra
te

 d
ie

t; 
CR

D,
 ca

lo
rie

-re
st

ric
te

d 
di

et
; V

LF
D,

 ve
ry

-lo
w

 fa
t d

ie
t. 

Su
pp

le
m

en
ta

ry
 Ta

bl
e 

3. 
Co

nt
in

ue
d



Choi JH, et al. Low Carbohydrate Diets and Intermittent Fasting

J Obes Metab Syndr 2022;31:100-122https://www.jomes.org

Su
pp

le
m

en
ta

ry
 Ta

bl
e 

4. 
Ch

ar
ac

te
ris

tic
s o

f r
an

do
m

ize
d 

co
nt

ro
lle

d 
tri

al
s i

nc
lu

de
d 

in
 th

e 
m

et
a-

an
al

ys
is 

to
 e

va
lu

at
e 

th
e 

ef
fe

ct
s o

f i
nt

er
m

itt
en

t f
as

tin
g

St
ud

y
Po

pu
la

tio
n

Na
tio

na
lit

y
Du

ra
tio

n 
of

 st
ud

y
Co

nt
ro

l
In

te
rv

en
tio

n
Fo

llo
w

-u
p 

lo
ss

 ra
te

 
(co

nt
ro

l:in
te

rv
en

tio
n)

 
(%

)

Su
bj

ec
t 

nu
m

be
r

As
ia

n 
(%

)
FP

G 
(m

g/
dL

)
TC

 
(m

g/
dL

)
TG

 
(m

g/
dL

)
LD

L-
C 

(m
g/

dL
)

HD
L-

C 
(m

g/
dL

)
BW

 
(kg

)
BM

I 
(kg

/m
2 )

Hb
A1

c 
(%

)
SB

P 
(m

m
Hg

)
DB

P 
(m

m
Hg

)

Ba
rn

os
ky

 e
t a

l. (
20

17
)82

,8
3

Ob
US

6 
m

o
CE

R
AD

F
17

.1
:2

6.
4

10
0 

    
2

  9
0.

0 
18

7.
0 

  9
8.

0 
11

1.
0 

56
.0

 
96

.0
 

35
.0

 
NA

12
3.

0 
81

.0
 

Bo
w

en
 e

t a
l. (

20
18

)84
Ob

Au
st

ra
lia

4 
m

o
CE

R
AD

F
16

.0
:1

8.
3

16
3 

    
0

  9
7.

3 
20

1.
1 

12
4.

0 
12

7.
6 

50
.3

 
10

0.
1 

35
.6

 
NA

12
0.

0 
75

.2
 

Ca
rte

r e
t a

l. (
20

18
, 2

01
6)

85
,86

Ob
Ira

n
4 

m
o

CE
R

IE
R

7.
5:

5.
0

  7
5 

10
0

NA
NA

NA
NA

NA
88

.3
31

.3
NA

13
5.

5
85

.5
Ku

nd
ur

ac
i e

t a
l. (

20
20

)87
Ob

Tu
rk

ey
3 

m
o

CE
R

IE
R

5.
7:

8.
6 

  6
5

10
0

11
7

22
8.

5
20

4.
8

14
7.

7
44

.6
92

.9
34

.7
6.

5
13

6.
4 

86
.6

 
Pa

ni
zz

a 
et

 a
l. (

20
19

)88
Ob

US
 (E

as
t 

As
ia

ns
 in

 
Ha

w
ai

i)

3 
m

o
DA

SH
IE

R
7:

13
  6

0
10

0
10

3.
3

24
3.

5
13

3.
7

18
3.

6
35

.1
80

.2
30

.7
NA

13
3.

3
85

.2

Ph
illi

ps
 e

t a
l. (

20
21

)89
Ob

Sw
iss

 6
 m

o
SD

TR
E

23
.1

:1
0.

7
  5

4
    

0
  9

3.
4

NA
11

3.
3

NA
56

.5
77

.8
28

.3
5.

27
12

5
80

.1
Ra

za
vi 

et
 a

l. (
20

21
)90

T2
DM

/O
b

Au
st

ra
lia

1 
yr

CE
R

AD
F

31
.3

:2
7.

1
13

7 
NA

15
3

18
6

14
7

11
1

47
10

1
36

7.
3

NA
NA

Va
ra

dy
 e

t a
l. (

20
13

)91
Ob

US
3 

m
o

SD
AD

F
6.

3:
6.

3
  3

0 
    

0
NA

20
6

10
8.

5
12

3
56

.5
77

26
NA

12
1.

5
80

FP
G,

 fa
st

in
g 

pl
as

m
a 

gl
uc

os
e;

 T
C,

 to
ta

l c
ho

le
st

er
ol

; T
G,

 tr
ig

lyc
er

id
e;

 LD
L-

C,
 lo

w
-d

en
sit

y l
ip

op
ro

te
in

 ch
ol

es
te

ro
l; H

DL
-C

, h
ig

h-
de

ns
ity

 lip
op

ro
te

in
 ch

ol
es

te
ro

l; B
W

, b
od

y w
ei

gh
t; 

BM
I, b

od
y m

as
s i

nd
ex

; H
bA

1c
, g

lyc
os

yla
te

d 
he

m
og

lo
-

bi
n;

 S
BP

, s
ys

to
lic

 b
lo

od
 p

re
ss

ur
e;

 D
BP

, d
ia

st
ol

ic 
bl

oo
d 

pr
es

su
re

; O
b,

 o
be

sit
y o

r o
ve

rw
ei

gh
t; 

CE
R,

 co
nt

in
uo

us
 e

ne
rg

y r
es

tri
ct

io
n;

 A
DF

, a
lte

rn
at

e-
da

y f
as

tin
g;

 N
A,

 n
ot

 a
va

ila
bl

e;
 IE

R,
 in

te
rm

itt
en

t e
ne

rg
y r

es
tri

ct
io

n;
 D

AS
H,

 d
ie

ta
ry

 a
p-

pr
oa

ch
es

 to
 st

op
 h

yp
er

te
ns

io
n 

di
et

; S
D,

 st
an

da
rd

 d
ie

t; 
TR

E,
 ti

m
e-

re
st

ric
te

d 
ea

tin
g;

 T
2D

M
, t

yp
e 

2 
di

ab
et

es
. 

Su
pp

le
m

en
ta

ry
 Ta

bl
e 

5. 
Cl

as
sif

ica
tio

n 
of

 ca
rb

oh
yd

ra
te

-re
st

ric
te

d 
di

et
s

Di
et

Ca
rb

oh
yd

ra
te

 co
m

po
sit

io
n

No
rm

al
 ca

rb
oh

yd
ra

te
 d

ie
t (

NC
D)

>4
5%

 o
f 2

,0
00

 kc
al

/d
ay

 o
r >

22
5 

g/
da

y
Ca

rb
oh

yd
ra

te
-re

st
ric

te
d 

di
et

M
od

er
at

el
y-

lo
w

 o
r l

ow
 ca

rb
oh

yd
ra

te
 d

ie
t (

m
LC

D)
M

od
er

at
el

y-
lo

w
 ca

rb
oh

yd
ra

te
 d

ie
t (

M
CD

)
26

%
–4

5%
 o

f 2
,0

00
 kc

al
/d

ay
 o

r 1
30

–2
25

 g
/d

ay
Lo

w
 ca

rb
oh

yd
ra

te
 d

ie
t (

LC
D)

10
%

–2
5%

 o
f 2

,0
00

 kc
al

/d
ay

 o
r 5

0–
13

0 
g/

da
y

Ve
ry

-lo
w

 ca
rb

oh
yd

ra
te

 d
ie

t (
VL

CD
)

<1
0%

 o
f 2

,0
00

 kc
al

/ d
ay

 o
r <

50
 g

/d
ay



Choi JH, et al. Low Carbohydrate Diets and Intermittent Fasting

J Obes Metab Syndr 2022;31:100-122 https://www.jomes.org

Su
pp

le
m

en
ta

ry
 Ta

bl
e 

6. 
Qu

al
ity

 o
f t

he
 e

vid
en

ce
 a

ss
es

sm
en

t f
or

 in
clu

de
d 

st
ud

ie
s e

va
lu

at
in

g 
th

e 
ef

fe
ct

s o
f c

ar
bo

hy
dr

at
e-

re
st

ric
te

d 
di

et
s i

n 
ad

ul
ts

 w
ith

 o
ve

rw
ei

gh
t/o

be
sit

y: 
m

LC
D

Qu
al

ity
 a

ss
es

sm
en

t
No

. o
f p

at
ie

nt
s

Ef
fe

ct
Qu

al
ity

No
. o

f 
st

ud
ie

s
De

sig
n

Ri
sk

 o
f 

bi
as

In
co

ns
ist

en
cy

In
di

re
ct

ne
ss

Im
pr

ec
isi

on
Ot

he
r 

co
ns

id
er

at
io

ns
m

LC
D

Co
nt

ro
l

Re
la

tiv
e 

(9
5%

 C
I)

Ab
so

lu
te

BW
 (k

g,
 fo

llo
w

-u
p 

m
ea

n 
8–

24
 w

k; 
be

tte
r i

nd
ica

te
d 

by
 lo

w
er

 va
lu

es
)

   2
4

Ra
nd

om
ize

d 
tri

al
s

Se
rio

us
No

 se
rio

us
 in

co
ns

ist
en

cy
No

 se
rio

us
 in

di
re

ct
ne

ss
No

 se
rio

us
 im

pr
ec

ise
 io

n
Re

po
rti

ng
 b

ia
s

1,
82

6
1,

83
4

-
M

D,
 1

.0
3 

lo
w

er
 (1

.6
8–

0.
39

 lo
w

er
)

Lo
w

BM
I (f

ol
lo

w
-u

p 
8–

24
 w

k; 
be

tte
r i

nd
ica

te
d 

by
 lo

w
er

 va
lu

es
)

   1
5

Ra
nd

om
ize

d 
tri

al
s

Se
rio

us
No

 se
rio

us
 in

co
ns

ist
en

cy
No

 se
rio

us
 in

di
re

ct
ne

ss
Se

rio
us

Re
po

rti
ng

 b
ia

s
1,

36
0

1,
39

0
-

M
D,

 0
.2

3 
lo

w
er

 (0
.4

6 
lo

w
er

–0
.0

0 
hi

gh
er

)
Ve

ry
 lo

w
W

C 
(cm

, f
ol

lo
w

-u
p 

12
–2

4 
w

k; 
be

tte
r i

nd
ica

te
d 

by
 lo

w
er

 va
lu

es
)

   1
5

Ra
nd

om
ize

d 
tri

al
s

Se
rio

us
No

 se
rio

us
 in

co
ns

ist
en

cy
No

 se
rio

us
 in

di
re

ct
ne

ss
No

 se
rio

us
 im

pr
ec

isi
on

No
ne

1,
28

1
1,

05
9

-
M

D,
 0

.6
5 

lo
w

er
 (1

.1
6–

0.
14

 lo
w

er
)

M
od

er
at

e
Fa

t m
as

s (
kg

; b
et

te
r i

nd
ica

te
d 

by
 lo

w
er

 va
lu

es
)

   1
4

Ra
nd

om
ize

d 
tri

al
s

Se
rio

us
No

 se
rio

us
 in

co
ns

ist
en

cy
No

 se
rio

us
 in

di
re

ct
ne

ss
No

 se
rio

us
 im

pr
ec

isi
on

No
ne

1,
05

9
1,

02
1

-
M

D,
 0

.4
4 

lo
w

er
 (0

.8
3–

0.
04

 lo
w

er
)

M
od

er
at

e
Fa

t f
re

e 
m

as
s (

kg
, f

ol
lo

w
-u

p 
12

–2
4 

w
k; 

be
tte

r i
nd

ica
te

d 
by

 h
ig

he
r v

al
ue

s)
   1

0
Ra

nd
om

ize
d 

tri
al

s
Se

rio
us

No
 se

rio
us

 in
co

ns
ist

en
cy

No
 se

rio
us

 in
di

re
ct

ne
ss

Se
rio

us
No

ne
58

5
55

4
-

M
D,

 0
.1

7 
lo

w
er

 (0
.4

9 
lo

w
er

–0
.1

4 
hi

gh
er

)
Lo

w
Fa

t m
as

s (
%

, f
ol

lo
w

-u
p 

12
–2

4 
w

k; 
be

tte
r i

nd
ica

te
d 

by
 lo

w
er

 va
lu

es
)

    
 4

Ra
nd

om
ize

d 
tri

al
s

Se
rio

us
No

 se
rio

us
 in

co
ns

ist
en

cy
No

 se
rio

us
 in

di
re

ct
ne

ss
Se

rio
us

No
ne

18
4

26
1

-
M

D,
 0

.0
9 

hi
gh

er
 (0

.4
5 

lo
w

er
–0

.6
4 

hi
gh

er
)

Lo
w

SB
P 

(m
m

Hg
, f

ol
lo

w
-u

p 
8–

24
 w

k; 
be

tte
r i

nd
ica

te
d 

by
 lo

w
er

 va
lu

es
)

   1
9

Ra
nd

om
ize

d 
tri

al
s

Se
rio

us
No

 se
rio

us
 in

co
ns

ist
en

cy
No

 se
rio

us
 in

di
re

ct
ne

ss
Se

rio
us

No
ne

1,
29

0
1,

32
2

-
M

D,
 0

.5
6 

lo
w

er
 (1

.6
9 

lo
w

er
–0

.5
6 

hi
gh

er
)

Lo
w

DB
P 

(m
m

Hg
, f

ol
lo

w
-u

p 
8–

24
 w

k; 
be

tte
r i

nd
ica

te
d 

by
 lo

w
er

 va
lu

es
)

   1
9

Ra
nd

om
ize

d 
tri

al
s

Se
rio

us
No

 se
rio

us
 in

co
ns

ist
en

cy
No

 se
rio

us
 in

di
re

ct
ne

ss
Se

rio
us

No
ne

1,
29

4
1,

32
1

-
M

D,
 0

.6
9 

lo
w

er
 (1

.3
9 

lo
w

er
–0

.0
1 

hi
gh

er
)

Lo
w

TG
 (m

g/
dL

, f
ol

lo
w

-u
p 

8–
24

 w
k; 

be
tte

r i
nd

ica
te

d 
by

 lo
w

er
 va

lu
es

)
   2

4
Ra

nd
om

ize
d 

tri
al

s
Se

rio
us

No
 se

rio
us

 in
co

ns
ist

en
cy

No
 se

rio
us

 in
di

re
ct

ne
ss

No
 se

rio
us

 im
pr

ec
isi

on
Re

po
rti

ng
 b

ia
s

1,
43

7
1,

45
9

-
M

D,
 1

3.
76

 lo
w

er
 (1

9.
78

–7
.7

4 
lo

w
er

)
Lo

w
LD

L-
C 

(m
g/

dL
, f

ol
lo

w
-u

p 
12

–2
4 

w
k; 

be
tte

r i
nd

ica
te

d 
by

 lo
w

er
 va

lu
es

)
   2

1
Ra

nd
om

ize
d 

tri
al

s
Se

rio
us

Se
rio

us
No

 se
rio

us
 in

di
re

ct
ne

ss
Se

rio
us

No
ne

1,
34

5
1,

37
6

-
M

D,
 2

.2
9 

hi
gh

er
 (0

.4
1 

lo
w

er
–4

.9
9 

hi
gh

er
)

Ve
ry

 lo
w

HD
L-

C 
(m

g/
dL

, f
ol

lo
w

-u
p 

8–
24

 w
k; 

be
tte

r i
nd

ica
te

d 
by

 h
ig

he
r v

al
ue

s)
   2

0
Ra

nd
om

ize
d 

tri
al

s
Se

rio
us

No
 se

rio
us

 in
co

ns
ist

en
cy

No
 se

rio
us

 in
di

re
ct

ne
ss

No
 se

rio
us

 im
pr

ec
isi

on
No

ne
1,

21
1

1,
23

7
-

M
D,

 2
.6

1 
hi

gh
er

 (1
.3

4–
3.

89
 h

ig
he

r)
M

od
er

at
e

Hb
A1

c (
%

, f
ol

lo
w

-u
p 

8–
24

 w
k; 

be
tte

r i
nd

ica
te

d 
by

 lo
w

er
 va

lu
es

)
    

 8
Ra

nd
om

ize
d 

tri
al

s
Se

rio
us

No
 se

rio
us

 in
co

ns
ist

en
cy

No
 se

rio
us

 in
di

re
ct

ne
ss

Se
rio

us
No

ne
37

3
36

6
-

M
D,

 0
.2

0 
lo

w
er

 (0
.3

9–
0.

01
 lo

w
er

)
Lo

w
Fa

st
in

g 
in

su
lin

 (μ
U/

m
L, 

fo
llo

w
-u

p 
12

–2
4 

w
k; 

be
tte

r i
nd

ica
te

d 
by

 lo
w

er
 va

lu
es

)
   1

3
Ra

nd
om

ize
d 

tri
al

s
Se

rio
us

No
 se

rio
us

 in
co

ns
ist

en
cy

No
 se

rio
us

 in
di

re
ct

ne
ss

No
 se

rio
us

 im
pr

ec
isi

on
No

ne
91

6
93

9
-

M
D,

 0
.9

4 
lo

w
er

 (1
.7

3–
0.

16
 lo

w
er

)
M

od
er

at
e

Fa
st

in
g 

gl
uc

os
e 

(m
g/

dL
, f

ol
lo

w
-u

p 
8–

24
 w

k; 
be

tte
r i

nd
ica

te
d 

by
 lo

w
er

 va
lu

es
)

   1
7

Ra
nd

om
ize

d 
tri

al
s

Se
rio

us
No

 se
rio

us
 in

co
ns

ist
en

cy
No

 se
rio

us
 in

di
re

ct
ne

ss
Se

rio
us

No
ne

1,
06

0
1,

08
3

-
M

D,
 0

.3
2 

lo
w

er
 (1

.2
3 

lo
w

er
–0

.5
8 

hi
gh

er
)

Lo
w

CR
P 

(m
g/

L, 
fo

llo
w

-u
p 

8–
24

 w
k; 

be
tte

r i
nd

ica
te

d 
by

 lo
w

er
 va

lu
es

)
   1

1
Ra

nd
om

ize
d 

tri
al

s
Se

rio
us

No
 se

rio
us

 in
co

ns
ist

en
cy

No
 se

rio
us

 in
di

re
ct

ne
ss

No
 se

rio
us

 im
pr

ec
isi

on
Re

po
rti

ng
 b

ia
s

70
1

69
0

-
M

D,
 0

.3
4 

lo
w

er
 (0

.6
7–

0.
01

 lo
w

er
)

Lo
w

Ad
ip

on
ec

tin
 (μ

g/
m

L, 
fo

llo
w

-u
p 

8–
24

 w
k; 

be
tte

r i
nd

ica
te

d 
by

 lo
w

er
 va

lu
es

)
    

 8
Ra

nd
om

ize
d 

tri
al

s
Se

rio
us

No
 se

rio
us

 in
co

ns
ist

en
cy

No
 se

rio
us

 in
di

re
ct

ne
ss

No
 se

rio
us

 im
pr

ec
isi

on
No

ne
68

5
67

1
-

M
D,

 0
.4

5 
hi

gh
er

 (0
.1

5–
0.

76
 h

ig
he

r)
M

od
er

at
e

m
LC

D,
 m

od
er

at
el

y-
lo

w
 o

r l
ow

 ca
rb

oh
yd

ra
te

 d
ie

t; 
CI

, c
on

fid
en

ce
 in

te
rv

al
; B

W
, b

od
y w

ei
gh

t; 
M

D,
 m

ea
n 

di
ffe

re
nc

e;
 B

M
I, b

od
y m

as
s i

nd
ex

; W
C,

 w
ai

st
 ci

rc
um

fe
re

nc
e;

 S
BP

, s
ys

to
lic

 b
lo

od
 p

re
ss

ur
e;

 D
BP

, d
ia

st
ol

ic 
bl

oo
d 

pr
es

su
re

; T
G,

 
tri

gl
yc

er
id

e;
 LD

L-
C,

 lo
w

-d
en

sit
y l

ip
op

ro
te

in
 ch

ol
es

te
ro

l; H
DL

-C
, h

ig
h-

de
ns

ity
 lip

op
ro

te
in

 ch
ol

es
te

ro
l; H

bA
1c

, g
lyc

os
yla

te
d 

he
m

og
lo

bi
n;

 C
RP

, C
-re

ac
tiv

e 
pr

ot
ei

n.



Choi JH, et al. Low Carbohydrate Diets and Intermittent Fasting

J Obes Metab Syndr 2022;31:100-122https://www.jomes.org

Su
pp

le
m

en
ta

ry
 Ta

bl
e 

7. 
Qu

al
ity

 o
f t

he
 e

vid
en

ce
 a

ss
es

sm
en

t f
or

 in
clu

de
d 

st
ud

ie
s e

va
lu

at
in

g 
th

e 
ef

fe
ct

s o
f c

ar
bo

hy
dr

at
e-

re
st

ric
te

d 
di

et
s i

n 
ad

ul
ts

 w
ith

 o
ve

rw
ei

gh
t/o

be
sit

y: 
VL

CD
 

Qu
al

ity
 a

ss
es

sm
en

t
No

. o
f p

at
ie

nt
s

Ef
fe

ct
Qu

al
ity

No
 o

f 
st

ud
ie

s
De

sig
n

Ri
sk

 o
f 

bi
as

In
co

ns
ist

en
cy

In
di

re
ct

ne
ss

Im
pr

ec
isi

on
Ot

he
r 

co
ns

id
er

at
io

ns
VL

CD
Co

nt
ro

l
Re

la
tiv

e 
(9

5%
 C

I)
Ab

so
lu

te

BW
 (k

g,
 fo

llo
w

-u
p 

8–
24

 w
k; 

be
tte

r i
nd

ica
te

d 
by

 lo
w

er
 va

lu
es

)
   1

4
Ra

nd
om

ize
d 

tri
al

s
Se

rio
us

No
 se

rio
us

 in
co

ns
ist

en
cy

No
 se

rio
us

 in
di

re
ct

ne
ss

No
 se

rio
us

 im
pr

ec
isi

on
No

ne
59

1
67

5
-

M
D,

 3
.6

7 
lo

w
er

 (4
.8

4–
2.

51
 lo

w
er

)
M

od
er

at
e

BM
I (k

g/
m

2 , f
ol

lo
w

-u
p 

8–
24

 w
k; 

be
tte

r i
nd

ica
te

d 
by

 lo
w

er
 va

lu
es

)
    

 5
Ra

nd
om

ize
d 

tri
al

s
Se

rio
us

No
 se

rio
us

 in
co

ns
ist

en
cy

No
 se

rio
us

 in
di

re
ct

ne
ss

No
 se

rio
us

 im
pr

ec
isi

on
No

ne
16

0
22

8
-

M
D,

 1
.8

8 
lo

w
er

 (3
.1

1–
0.

65
 lo

w
er

)
M

od
er

at
e

W
C 

(cm
, c

op
y; 

fo
llo

w
-u

p 
8–

24
 w

k; 
be

tte
r i

nd
ica

te
d 

by
 lo

w
er

 va
lu

es
)

    
 2

Ra
nd

om
ize

d 
tri

al
s

Se
rio

us
No

 se
rio

us
 in

co
ns

ist
en

cy
No

 se
rio

us
 in

di
re

ct
ne

ss
Se

rio
us

No
ne

12
0

11
3

-
M

D,
 4

.1
1 

lo
w

er
 (8

.7
0 

lo
w

er
 –

0.
49

 h
ig

he
r)

Lo
w

Fa
t m

as
s (

kg
, f

ol
lo

w
-u

p 
8–

24
 w

k; 
be

tte
r i

nd
ica

te
d 

by
 lo

w
er

 va
lu

es
)

    
 3

Ra
nd

om
ize

d 
tri

al
s

Se
rio

us
No

 se
rio

us
 in

co
ns

ist
en

cy
No

 se
rio

us
 in

di
re

ct
ne

ss
Se

rio
us

No
ne

  8
5

  8
3

-
M

D,
 3

.0
1 

lo
w

er
 (6

.2
9 

lo
w

er
 –

0.
27

 h
ig

he
r)

Lo
w

Fa
t f

re
e 

m
as

s (
kg

, f
ol

lo
w

-u
p 

8–
24

 w
k; 

be
tte

r i
nd

ica
te

d 
by

 h
ig

he
r v

al
ue

s)
    

 3
Ra

nd
om

ize
d 

tri
al

s
Se

rio
us

No
 se

rio
us

 in
co

ns
ist

en
cy

No
 se

rio
us

 in
di

re
ct

ne
ss

Se
rio

us
No

ne
  8

5
  8

3
-

M
D,

 1
.0

5 
lo

w
er

 (1
.7

5–
0.

35
 lo

w
er

)
Lo

w
Fa

t m
as

s (
%

, f
ol

lo
w

-u
p 

8–
24

 w
k; 

be
tte

r i
nd

ica
te

d 
by

 lo
w

er
 va

lu
es

)
    

 4
Ra

nd
om

ize
d 

tri
al

s
Se

rio
us

No
 se

rio
us

 in
co

ns
ist

en
cy

No
 se

rio
us

 in
di

re
ct

ne
ss

No
 se

rio
us

 im
pr

ec
isi

on
No

ne
21

9
29

6
-

M
D,

 1
.8

8 
lo

w
er

 (2
.8

7–
0.

89
 lo

w
er

)
M

od
er

at
e

SB
P 

(m
m

Hg
, f

ol
lo

w
-u

p 
8–

24
 w

k; 
be

tte
r i

nd
ica

te
d 

by
 lo

w
er

 va
lu

es
)

    
 9

Ra
nd

om
ize

d 
tri

al
s

Se
rio

us
No

 se
rio

us
 in

co
ns

ist
en

cy
No

 se
rio

us
 in

di
re

ct
ne

ss
No

 se
rio

us
 im

pr
ec

isi
on

No
ne

    
4

50
2

-
M

D,
 1

.9
7 

lo
w

er
 (3

.6
8–

0.
25

 lo
w

er
)

M
od

er
at

e
DB

P 
(m

m
Hg

, f
ol

lo
w

-u
p 

8–
24

 w
k; 

be
tte

r i
nd

ica
te

d 
by

 lo
w

er
 va

lu
es

)
    

 9
Ra

nd
om

ize
d 

tri
al

s
Se

rio
us

No
 se

rio
us

 in
co

ns
ist

en
cy

No
 se

rio
us

 in
di

re
ct

ne
ss

Se
rio

us
No

ne
40

4
50

2
-

M
D,

 0
.6

8 
lo

w
er

 (1
.7

9 
lo

w
er

 –
0.

44
 h

ig
he

r)
Lo

w
TG

 (m
g/

dL
, f

ol
lo

w
-u

p 
8–

24
 w

k; 
be

tte
r i

nd
ica

te
d 

by
 lo

w
er

 va
lu

es
)

   1
3

Ra
nd

om
ize

d 
tri

al
s

Se
rio

us
No

 se
rio

us
 in

co
ns

ist
en

cy
No

 se
rio

us
 in

di
re

ct
ne

ss
No

 se
rio

us
 im

pr
ec

isi
on

Re
po

rti
ng

 b
ia

s
48

8
57

1
-

M
D,

 2
1.

33
 lo

w
er

 (3
0.

46
–1

2.
21

 lo
w

er
)

Lo
w

LD
L-

C 
(m

g/
dL

, f
ol

lo
w

-u
p 

8–
24

 w
k; 

be
tte

r i
nd

ica
te

d 
by

 lo
w

er
 va

lu
es

)
   1

2
Ra

nd
om

ize
d 

tri
al

s
Se

rio
us

No
 se

rio
us

 in
co

ns
ist

en
cy

No
 se

rio
us

 in
di

re
ct

ne
ss

No
 se

rio
us

 im
pr

ec
isi

on
No

ne
46

9
55

4
-

M
D,

 7
.5

2 
hi

gh
er

 (3
.3

4–
11

.7
0 

hi
gh

er
)

M
od

er
at

e
HD

L-
C 

(m
g/

dL
, f

ol
lo

w
-u

p 
8–

24
 w

k; 
be

tte
r i

nd
ica

te
d 

by
 h

ig
he

r v
al

ue
s)

   1
3

Ra
nd

om
ize

d 
tri

al
s

Se
rio

us
Se

rio
us

No
 se

rio
us

 in
di

re
ct

ne
ss

No
 se

rio
us

 im
pr

ec
isi

on
No

ne
48

8
57

0
-

M
D,

 3
0 

hi
gh

er
 (1

.7
9–

6.
82

 h
ig

he
r)

Lo
w

Hb
A1

c (
%

, f
ol

lo
w

-u
p 

8–
24

 w
k; 

be
tte

r i
nd

ica
te

d 
by

 lo
w

er
 va

lu
es

)
    

 6
Ra

nd
om

ize
d 

tri
al

s
Se

rio
us

No
 se

rio
us

 in
co

ns
ist

en
cy

No
 se

rio
us

 in
di

re
ct

ne
ss

Se
rio

us
No

ne
17

9
17

5
-

M
D,

 0
.2

30
48

 lo
w

er
 (2

.8
7 

lo
w

er
–0

.0
1 

hi
gh

er
)

Lo
w

Fa
st

in
g 

in
su

lin
 (μ

U/
m

L, 
fo

llo
w

-u
p 

8–
24

 w
k; 

be
tte

r i
nd

ica
te

d 
by

 lo
w

er
 va

lu
es

)
    

 6
Ra

nd
om

ize
d 

tri
al

s
Se

rio
us

No
 se

rio
us

 in
co

ns
ist

en
cy

No
 se

rio
us

 in
di

re
ct

ne
ss

Se
rio

us
No

ne
25

5
34

8
-

M
D,

 1
.3

7 
lo

w
er

 (2
.8

9 
lo

w
er

 –
0.

15
 h

ig
he

r)
Lo

w
Fa

st
in

g 
gl

uc
os

e 
(m

g/
dL

, f
ol

lo
w

-u
p 

8–
24

 w
k; 

be
tte

r i
nd

ica
te

d 
by

 lo
w

er
 va

lu
es

)
    

 9
Ra

nd
om

ize
d 

tri
al

s
Se

rio
us

No
 se

rio
us

 in
co

ns
ist

en
cy

No
 se

rio
us

 in
di

re
ct

ne
ss

Se
rio

us
No

ne
38

2
34

8
-

M
D,

 0
.4

4 
lo

w
er

 (2
.6

6 
lo

w
er

 –
1.

78
 h

ig
he

r)
Lo

w
CR

P 
(m

g/
L, 

fo
llo

w
-u

p 
8–

24
 w

k; 
be

tte
r i

nd
ica

te
d 

by
 lo

w
er

 va
lu

es
)

    
 5

Ra
nd

om
ize

d 
tri

al
s

Se
rio

us
No

 se
rio

us
 in

co
ns

ist
en

cy
No

 se
rio

us
 in

di
re

ct
ne

ss
Se

rio
us

No
ne

17
8

19
3

-
M

D,
 0

.6
3 

lo
w

er
 (1

.4
1 

lo
w

er
 –

0.
15

 h
ig

he
r)

Lo
w

Ad
ip

on
ec

tin
 (μ

g/
m

L, 
fo

llo
w

-u
p 

8–
24

 w
k; 

be
tte

r i
nd

ica
te

d 
by

 h
ig

he
r v

al
ue

s)
    

 2
Ra

nd
om

ize
d 

tri
al

s
Se

rio
us

No
 se

rio
us

 in
co

ns
ist

en
cy

No
 se

rio
us

 in
di

re
ct

ne
ss

Se
rio

us
No

ne
   9

3
   8

8
-

M
D,

 0
.7

5 
hi

gh
er

 (0
.2

9–
1.

21
 h

ig
he

r)
Lo

w

VL
CD

, v
er

y-
lo

w
 ca

rb
oh

yd
ra

te
 d

ie
t; 

CI
, c

on
fid

en
ce

 in
te

rv
al

; B
W

, b
od

y w
ei

gh
t; 

M
D,

 m
ea

n 
di

ffe
re

nc
e;

 B
M

I, 
bo

dy
 m

as
s i

nd
ex

; W
C,

 w
ai

st
 ci

rc
um

fe
re

nc
e;

 S
BP

, s
ys

to
lic

 b
lo

od
 p

re
ss

ur
e;

 D
BP

, d
ia

st
ol

ic 
bl

oo
d 

pr
es

su
re

; T
G,

 tr
ig

lyc
er

id
e;

 
LD

L-
C,

 lo
w

-d
en

sit
y l

ip
op

ro
te

in
 ch

ol
es

te
ro

l; H
DL

-C
, h

ig
h-

de
ns

ity
 lip

op
ro

te
in

 ch
ol

es
te

ro
l; H

bA
1c

, g
lyc

os
yla

te
d 

he
m

og
lo

bi
n;

 C
RP

, C
-re

ac
tiv

e 
pr

ot
ei

n.



Choi JH, et al. Low Carbohydrate Diets and Intermittent Fasting

J Obes Metab Syndr 2022;31:100-122 https://www.jomes.org

Su
pp

le
m

en
ta

ry
 Ta

bl
e 

8. 
Qu

al
ity

 o
f t

he
 e

vid
en

ce
 a

ss
es

sm
en

t f
or

 in
clu

de
d 

st
ud

ie
s e

va
lu

at
in

g 
th

e 
ef

fe
ct

s o
f I

F i
n 

ad
ul

ts
 w

ith
 o

ve
rw

ei
gh

t/o
be

sit
y

Qu
al

ity
 a

ss
es

sm
en

t
No

. o
f p

at
ie

nt
s

Ef
fe

ct
Qu

al
ity

No
. o

f  
st

ud
ie

s
De

sig
n

Ri
sk

 o
f b

ia
s

In
co

ns
ist

en
cy

In
di

re
ct

ne
ss

Im
pr

ec
isi

on
Ot

he
r 

co
ns

id
er

at
io

ns
IF

Co
nt

ro
l

Re
la

tiv
e 

(9
5%

 C
I)

Ab
so

lu
te

Hb
A1

c (
fo

llo
w

-u
p 

12
–2

4 
w

k; 
be

tte
r i

nd
ica

te
d 

by
 lo

w
er

 va
lu

es
)

   3
Ra

nd
om

ize
d 

tri
al

s
Se

rio
us

No
 se

rio
us

 in
co

ns
ist

en
cy

Se
rio

us
Se

rio
us

No
ne

88
  

  8
5

-
M

D,
 0

.1
1 

hi
gh

er
 (0

.0
4 

lo
w

er
–0

.2
6 

hi
gh

er
)

Ve
ry

 lo
w

Fa
st

in
g 

gl
uc

os
e 

(m
g/

dL
, f

ol
lo

w
-u

p 
12

–2
4 

w
k; 

be
tte

r i
nd

ica
te

d 
by

 lo
w

er
 va

lu
es

)
   5

Ra
nd

om
ize

d 
tri

al
s

No
 se

rio
us

 ri
sk

 o
f b

ia
s

No
 se

rio
us

 in
co

ns
ist

en
cy

Se
rio

us
Se

rio
us

No
ne

17
9

18
0

-
M

D,
 0

.8
9 

lo
w

er
 (4

.3
 lo

w
er

–2
.5

3 
hi

gh
er

)
Lo

w
Fa

st
in

g 
in

su
lin

 (μ
U/

m
L, 

fo
llo

w
-u

p 
12

–2
4 

w
k; 

be
tte

r i
nd

ica
te

d 
by

 lo
w

er
 va

lu
es

)
   4

Ra
nd

om
ize

d 
tri

al
s

No
 se

rio
us

 ri
sk

 o
f b

ia
s

No
 se

rio
us

 in
co

ns
ist

en
cy

Se
rio

us
Se

rio
us

No
ne

15
4

16
0

-
M

D,
 0

.4
3 

lo
w

er
 (1

.9
9 

lo
w

er
–1

.1
4 

hi
gh

er
)

Lo
w

BW
 (k

g,
 fo

llo
w

-u
p 

12
–2

4 
w

k; 
be

tte
r i

nd
ica

te
d 

by
 lo

w
er

 va
lu

es
)

   8
Ra

nd
om

ize
d 

tri
al

s
Se

rio
us

No
 se

rio
us

 in
co

ns
ist

en
cy

Se
rio

us
Se

rio
us

No
ne

27
4

28
0

-
M

D,
 1

.2
2 

lo
w

er
 (3

.4
9 

lo
w

er
–1

.0
5 

hi
gh

er
)

Ve
ry

 lo
w

HO
M

A-
IR

 (f
ol

lo
w

-u
p 

12
–2

4 
w

k; 
be

tte
r i

nd
ica

te
d 

by
 lo

w
er

 va
lu

es
)

   2
Ra

nd
om

ize
d 

tri
al

s
Se

rio
us

No
 se

rio
us

 in
co

ns
ist

en
cy

Se
rio

us
Se

rio
us

No
ne

  5
7

  6
2

-
M

D,
 0

.2
2 

lo
w

er
 (1

.4
8 

lo
w

er
–1

.0
5 

hi
gh

er
)

Ve
ry

 lo
w

BM
I (k

g/
m

2 , f
ol

lo
w

-u
p 

12
–2

4 
w

k; 
be

tte
r i

nd
ica

te
d 

by
 lo

w
er

 va
lu

es
)

   5
Ra

nd
om

ize
d 

tri
al

s
No

 se
rio

us
 ri

sk
 o

f b
ia

s
No

 se
rio

us
 in

co
ns

ist
en

cy
Se

rio
us

Se
rio

us
No

ne
19

2
18

8
-

M
D,

 0
.4

9 
lo

w
er

 (1
.1

3 
lo

w
er

–0
.1

4 
hi

gh
er

)
Ve

ry
 lo

w
BW

 (k
g,

 fo
llo

w
-u

p 
12

–2
4 

w
k; 

be
tte

r i
nd

ica
te

d 
by

 lo
w

er
 va

lu
es

)
   8

Ra
nd

om
ize

d 
tri

al
s

No
 se

rio
us

 ri
sk

 o
f b

ia
s

No
 se

rio
us

 in
co

ns
ist

en
cy

Se
rio

us
Se

rio
us

No
ne

27
4

28
0

-
M

D,
 1

.2
2 

lo
w

er
 (3

.4
9 

lo
w

er
–1

.0
5 

hi
gh

er
)

Lo
w

W
C 

(cm
, f

ol
lo

w
-u

p 
12

–2
4 

w
k; 

be
tte

r i
nd

ica
te

d 
by

 lo
w

er
 va

lu
es

)
   3

Ra
nd

om
ize

d 
tri

al
s

Se
rio

us
No

 se
rio

us
 in

co
ns

ist
en

cy
Se

rio
us

Se
rio

us
No

ne
93

  8
7

-
M

D,
 1

.9
5 

lo
w

er
 (4

.0
9 

lo
w

er
–0

.2
 h

ig
he

r)
Ve

ry
 lo

w
SB

P 
(m

m
Hg

, f
ol

lo
w

-u
p 

12
–2

4 
w

k; 
be

tte
r i

nd
ica

te
d 

by
 lo

w
er

 va
lu

es
)

   6
Ra

nd
om

ize
d 

tri
al

s
No

 se
rio

us
 ri

sk
 o

f b
ia

s
Se

rio
us

Se
rio

us
Se

rio
us

No
ne

20
3

20
1

-
M

D,
 0

.8
7 

hi
gh

er
 (2

.5
6 

lo
w

er
–4

.3
9 

hi
gh

er
)

Ve
ry

 lo
w

DB
P 

(m
m

Hg
, f

ol
lo

w
-u

p 
12

–2
4 

w
k; 

be
tte

r i
nd

ica
te

d 
by

 lo
w

er
 va

lu
es

)
   6

Ra
nd

om
ize

d 
tri

al
s

No
 se

rio
us

 ri
sk

 o
f b

ia
s

Se
rio

us
Se

rio
us

Se
rio

us
No

ne
20

3
20

1
-

M
D,

 0
.1

6 
lo

w
er

 (2
.8

9 
lo

w
er

–2
.5

6 
hi

gh
er

)
Ve

ry
 lo

w
Fa

t f
re

e 
m

as
s (

kg
, f

ol
lo

w
-u

p 
12

–2
4 

w
k; 

be
tte

r i
nd

ica
te

d 
by

 lo
w

er
 va

lu
es

)
   8

Ra
nd

om
ize

d 
tri

al
s

Se
rio

us
No

 se
rio

us
 in

co
ns

ist
en

cy
Se

rio
us

Se
rio

us
No

ne
26

9
27

1
-

M
D,

 0
.3

6 
lo

w
er

 (0
.8

7 
lo

w
er

–0
.1

6 
hi

gh
er

)
Ve

ry
 lo

w
Fa

t m
as

s (
kg

, f
ol

lo
w

-u
p 

12
–2

4 
w

k; 
be

tte
r i

nd
ica

te
d 

by
 lo

w
er

 va
lu

es
)

   8
Ra

nd
om

ize
d 

tri
al

s
Se

rio
us

No
 se

rio
us

 in
co

ns
ist

en
cy

Se
rio

us
Se

rio
us

No
ne

26
9

27
1

-
M

D,
 0

.6
7 

lo
w

er
 (1

.9
5 

lo
w

er
–0

.6
2 

hi
gh

er
)

Ve
ry

 lo
w

Fa
t m

as
s (

%
, f

ol
lo

w
-u

p 
12

–2
4 

w
k; 

be
tte

r i
nd

ica
te

d 
by

 lo
w

er
 va

lu
es

)
   3

Ra
nd

om
ize

d 
tri

al
s

Se
rio

us
No

 se
rio

us
 in

co
ns

ist
en

cy
Se

rio
us

Se
rio

us
No

ne
  7

3
  6

9
-

M
D,

 0
.2

7 
hi

gh
er

 (0
.4

8 
lo

w
er

–1
.0

1 
hi

gh
er

)
Ve

ry
 lo

w
HD

L-
C 

(m
g/

dL
, f

ol
lo

w
-u

p 
12

–2
4 

w
k; 

be
tte

r i
nd

ica
te

d 
by

 h
ig

he
r v

al
ue

s)
   6

Ra
nd

om
ize

d 
tri

al
s

Se
rio

us
No

 se
rio

us
 in

co
ns

ist
en

cy
Se

rio
us

Se
rio

us
No

ne
21

8
21

4
-

M
D,

 0
.1

7 
lo

w
er

 (3
.2

7 
lo

w
er

–2
.8

9 
hi

gh
er

)
Ve

ry
 lo

w
LD

L-
C 

(m
g/

dL
, f

ol
lo

w
-u

p 
12

–2
4 

w
k; 

be
tte

r i
nd

ica
te

d 
by

 lo
w

er
 va

lu
es

)
   5

Ra
nd

om
ize

d 
tri

al
s

Se
rio

us
No

 se
rio

us
 in

co
ns

ist
en

cy
Se

rio
us

Se
rio

us
No

ne
19

3
19

4
-

M
D,

 0
.2

4 
lo

w
er

 (5
.0

8 
lo

w
er

–4
.5

9 
hi

gh
er

)
Ve

ry
 lo

w
TG

 (m
g/

dL
, f

ol
lo

w
-u

p 
12

–2
4 

w
k; 

be
tte

r i
nd

ica
te

d 
by

 lo
w

er
 va

lu
es

)
   6

Ra
nd

om
ize

d 
tri

al
s

Se
rio

us
No

 se
rio

us
 in

co
ns

ist
en

cy
Se

rio
us

Se
rio

us
No

ne
21

8
21

4
-

M
D,

 1
.5

1 
lo

w
er

 (1
7.

06
 lo

w
er

–1
4.

04
 h

ig
he

r)
Ve

ry
 lo

w
Hb

A1
c (

Co
py

; f
ol

lo
w

-u
p 

12
–2

4 
w

k; 
be

tte
r i

nd
ica

te
d 

by
 lo

w
er

 va
lu

es
)

   3
Ra

nd
om

ize
d 

tri
al

s
Se

rio
us

No
 se

rio
us

 in
co

ns
ist

en
cy

Se
rio

us
Se

rio
us

No
ne

  8
8

  8
5

-
M

D,
 0

.1
1 

hi
gh

er
 (0

.0
4 

lo
w

er
–0

.2
6 

hi
gh

er
)

Ve
ry

 lo
w

BW
 (k

g,
 C

op
y; 

fo
llo

w
-u

p 
12

–2
4 

w
k; 

be
tte

r i
nd

ica
te

d 
by

 lo
w

er
 va

lu
es

)
   8

Ra
nd

om
ize

d 
tri

al
s

Se
rio

us
No

 se
rio

us
 in

co
ns

ist
en

cy
Se

rio
us

Se
rio

us
No

ne
27

4
28

0
-

M
D,

 1
.2

2 
lo

w
er

 (3
.4

9 
lo

w
er

–1
.0

5 
hi

gh
er

)
Ve

ry
 lo

w

IF,
 in

te
rm

itt
en

t f
as

tin
g;

 C
I, 

co
nf

id
en

ce
 in

te
rv

al
; H

bA
1c

, g
lyc

os
yla

te
d 

he
m

og
lo

bi
n;

 M
D,

 m
ea

n 
di

ffe
re

nc
e;

 B
W

, b
od

y w
ei

gh
t; 

HO
M

A-
IR

, h
om

eo
st

at
ic 

m
od

el
 a

ss
es

sm
en

t f
or

 in
su

lin
 re

sis
ta

nc
e;

 B
M

I, 
bo

dy
 m

as
s i

nd
ex

; W
C,

 w
ai

st
 ci

r-
cu

m
fe

re
nc

e;
 S

BP
, s

ys
to

lic
 b

lo
od

 p
re

ss
ur

e;
 D

BP
, d

ia
st

ol
ic 

bl
oo

d 
pr

es
su

re
; H

DL
-C

, h
ig

h-
de

ns
ity

 lip
op

ro
te

in
 ch

ol
es

te
ro

l; L
DL

-C
, lo

w
-d

en
sit

y l
ip

op
ro

te
in

 ch
ol

es
te

ro
l; T

G,
 tr

ig
lyc

er
id

e.



Choi JH, et al. Low Carbohydrate Diets and Intermittent Fasting

J Obes Metab Syndr 2022;31:100-122https://www.jomes.org

Su
pp

le
m

en
ta

ry
 Ta

bl
e 

9. 
Qu

al
ity

 o
f t

he
 e

vid
en

ce
 a

ss
es

sm
en

t f
or

 in
clu

de
d 

st
ud

ie
s e

va
lu

at
in

g 
th

e 
ef

fe
ct

s o
f c

ar
bo

hy
dr

at
e-

re
st

ric
te

d 
di

et
s i

n 
ad

ul
ts

 w
ith

 d
ia

be
te

s: 
m

LC
D

Qu
al

ity
 a

ss
es

sm
en

t
No

. o
f p

at
ie

nt
s

Ef
fe

ct
Qu

al
ity

No
. o

f 
st

ud
ie

s
De

sig
n

Ri
sk

 o
f 

bi
as

In
co

ns
ist

en
cy

In
di

re
ct

ne
ss

Im
pr

ec
isi

on
Ot

he
r 

co
ns

id
er

at
io

ns
m

LC
D

Co
nt

ro
l

Re
la

tiv
e 

(9
5%

 C
I)

Ab
so

lu
te

Hb
A1

c (
fo

llo
w

-u
p 

8–
24

 w
k; 

be
tte

r i
nd

ica
te

d 
by

 lo
w

er
 va

lu
es

)
   1

0
Ra

nd
om

ize
d 

tri
al

s
Se

rio
us

No
 se

rio
us

 in
co

ns
ist

en
cy

No
 se

rio
us

 in
di

re
ct

ne
ss

 N
o 

se
rio

us
 im

pr
ec

isi
on

No
ne

 
38

3
37

5
-

M
D,

 0
.2

1 
lo

w
er

 (0
.3

2–
0.

10
 lo

w
er

)
M

od
er

at
e

HO
M

A-
IR

 (f
ol

lo
w

-u
p 

8–
24

 w
k; 

be
tte

r i
nd

ica
te

d 
by

 lo
w

er
 va

lu
es

)
   1

0
Ra

nd
om

ize
d 

tri
al

s
Se

rio
us

No
 se

rio
us

 in
co

ns
ist

en
cy

Se
rio

us
Se

rio
us

Re
po

rti
ng

 b
ia

s
12

8
12

0
-

M
D,

 0
.5

3 
lo

w
er

 (0
.9

6–
0.

11
 lo

w
er

)
Ve

ry
 lo

w
Fa

st
in

g 
gl

uc
os

e 
(fo

llo
w

-u
p 

8–
24

 w
k; 

be
tte

r i
nd

ica
te

d 
by

 lo
w

er
 va

lu
es

)
    

 6
Ra

nd
om

ize
d 

tri
al

s
Se

rio
us

No
 se

rio
us

 in
co

ns
ist

en
cy

No
 se

rio
us

 in
di

re
ct

ne
ss

Se
rio

us
No

ne
17

2
16

5
-

M
D,

 9
.8

8 
lo

w
er

 (1
8.

04
–1

.7
1 

lo
w

er
)

Lo
w

Fa
st

in
g 

in
su

lin
 (f

ol
lo

w
-u

p 
8–

24
 w

k; 
be

tte
r i

nd
ica

te
d 

by
 lo

w
er

 va
lu

es
)

    
 3

Ra
nd

om
ize

d 
tri

al
s

Se
rio

us
No

 se
rio

us
 in

co
ns

ist
en

cy
No

 se
rio

us
 in

di
re

ct
ne

ss
Se

rio
us

No
ne

12
8

12
0

-
M

D,
 2

.1
1 

lo
w

er
 (3

.7
0–

0.
52

 lo
w

er
)

Lo
w

BW
 (f

ol
lo

w
-u

p 
8–

24
 w

k; 
be

tte
r i

nd
ica

te
d 

by
 lo

w
er

 va
lu

es
)

    
 8

Ra
nd

om
ize

d 
tri

al
s

Se
rio

us
No

 se
rio

us
 in

co
ns

ist
en

cy
No

 se
rio

us
 in

di
re

ct
ne

ss
Se

rio
us

No
ne

32
0

29
9

-
M

D,
 1

.5
4 

lo
w

er
 (3

.1
1 

lo
w

er
–0

.0
2 

hi
gh

er
)

Lo
w

SB
P 

(m
m

Hg
, f

ol
lo

w
-u

p 
8–

24
 w

k; 
be

tte
r i

nd
ica

te
d 

by
 lo

w
er

 va
lu

es
)

    
 6

Ra
nd

om
ize

d 
tri

al
s

Se
rio

us
No

 se
rio

us
 in

co
ns

ist
en

cy
No

 se
rio

us
 in

di
re

ct
ne

ss
No

 se
rio

us
 im

pr
ec

isi
on

No
ne

26
2

24
8

-
M

D,
 2

.9
9 

lo
w

er
 (5

.4
8–

0.
49

 lo
w

er
)

M
od

er
at

e
DB

P 
(m

m
Hg

, f
ol

lo
w

-u
p 

8–
24

 w
k; 

be
tte

r i
nd

ica
te

d 
by

 lo
w

er
 va

lu
es

)
    

 6
Ra

nd
om

ize
d 

tri
al

s
Se

rio
us

No
 se

rio
us

 in
co

ns
ist

en
cy

No
 se

rio
us

 in
di

re
ct

ne
ss

Se
rio

us
5

No
ne

26
6

24
7

-
M

D,
 1

.0
7 

lo
w

er
 (2

.4
3 

lo
w

er
–0

.2
9 

hi
gh

er
)

Lo
w

TG
 (m

g/
dL

, f
ol

lo
w

-u
p 

8–
24

 w
k; 

be
tte

r i
nd

ica
te

d 
by

 lo
w

er
 va

lu
es

)
   1

0
Ra

nd
om

ize
d 

tri
al

s
Se

rio
us

No
 se

rio
us

 in
co

ns
ist

en
cy

No
 se

rio
us

 in
di

re
ct

ne
ss

No
 se

rio
us

 im
pr

ec
isi

on
Re

po
rti

ng
 b

ia
s

38
0

36
2

-
M

D,
 1

7.
22

 lo
w

er
 (3

4.
27

–0
.1

8 
lo

w
er

)
Lo

w
 

LD
L-

C 
(m

g/
dL

, f
ol

lo
w

-u
p 

8–
24

 w
k; 

be
tte

r i
nd

ica
te

d 
by

 lo
w

er
 va

lu
es

)
    

 8
Ra

nd
om

ize
d 

tri
al

s
Se

rio
us

No
 se

rio
us

 in
co

ns
ist

en
cy

No
 se

rio
us

 in
di

re
ct

ne
ss

 
Se

rio
us

No
ne

30
8

29
9

-
M

D,
 0

.3
5 

hi
gh

er
 (3

.0
3 

lo
w

er
 to

 3
.7

2 
hi

gh
er

)
Lo

w
HD

L-
C 

(m
g/

dL
, f

ol
lo

w
-u

p 
8–

24
 w

k; 
be

tte
r i

nd
ica

te
d 

by
 lo

w
er

 va
lu

es
)

    
 8

Ra
nd

om
ize

d 
tri

al
s

Se
rio

us
No

 se
rio

us
 in

co
ns

ist
en

cy
No

 se
rio

us
 in

di
re

ct
ne

ss
No

 se
rio

us
 im

pr
ec

isi
on

No
ne

28
3

26
4

-
M

D,
 2

.3
0 

hi
gh

er
 (0

.2
3–

4.
37

 h
ig

he
r)

M
od

er
at

e

m
LC

D,
 m

od
er

at
el

y-
lo

w
 o

r l
ow

 ca
rb

oh
yd

ra
te

 d
ie

t; 
CI

, c
on

fid
en

ce
 in

te
rv

al
; H

bA
1c

, g
lyc

os
yla

te
d 

he
m

og
lo

bi
n;

 M
D,

 m
ea

n 
di

ffe
re

nc
e;

 H
OM

A-
IR

, h
om

eo
st

at
ic 

m
od

el
 a

ss
es

sm
en

t f
or

 in
su

lin
 re

sis
ta

nc
e;

 B
W

, b
od

y w
ei

gh
t; 

SB
P, 

sy
st

ol
ic 

bl
oo

d 
pr

es
su

re
; D

BP
, d

ia
st

ol
ic 

bl
oo

d 
pr

es
su

re
; T

G,
 tr

ig
lyc

er
id

e;
 LD

L-
C,

 lo
w

-d
en

sit
y l

ip
op

ro
te

in
 ch

ol
es

te
ro

l; H
DL

-C
, h

ig
h-

de
ns

ity
 lip

op
ro

te
in

 ch
ol

es
te

ro
l.



Choi JH, et al. Low Carbohydrate Diets and Intermittent Fasting

J Obes Metab Syndr 2022;31:100-122 https://www.jomes.org

Su
pp

le
m

en
ta

ry
 Ta

bl
e 

10
. Q

ua
lit

y o
f t

he
 e

vid
en

ce
 a

ss
es

sm
en

t f
or

 in
clu

de
d 

st
ud

ie
s e

va
lu

at
in

g 
th

e 
ef

fe
ct

s o
f c

ar
bo

hy
dr

at
e-

re
st

ric
te

d 
di

et
s i

n 
ad

ul
ts

 w
ith

 d
ia

be
te

s: 
VL

CD

Qu
al

ity
 a

ss
es

sm
en

t
No

. o
f p

at
ie

nt
s

Ef
fe

ct
Qu

al
ity

No
. o

f 
st

ud
ie

s
De

sig
n

Ri
sk

 o
f 

bi
as

In
co

ns
ist

en
cy

In
di

re
ct

ne
ss

Im
pr

ec
isi

on
Ot

he
r 

co
ns

id
er

at
io

ns
VL

CD
Co

nt
ro

l
Re

la
tiv

e 
(9

5%
 C

I)
Ab

so
lu

te

Hb
A1

c (
fo

llo
w

-u
p 

m
ea

n 
24

 w
k; 

be
tte

r i
nd

ica
te

d 
by

 lo
w

er
 va

lu
es

)
   5

Ra
nd

om
ize

d 
tri

al
s

Se
rio

us
No

 se
rio

us
 in

co
ns

ist
en

cy
No

 se
rio

us
 in

di
re

ct
ne

ss
No

 se
rio

us
 im

pr
ec

isi
on

No
ne

16
1

16
0

-
M

D,
 0

.3
2 

lo
w

er
 (0

.5
7–

0.
06

 lo
w

er
)

M
od

er
at

e
HO

M
A-

IR
 (f

ol
lo

w
-u

p 
m

ea
n 

12
–2

4 
w

k; 
be

tte
r i

nd
ica

te
d 

by
 lo

w
er

 va
lu

es
)

   2
Ra

nd
om

ize
d 

tri
al

s
Se

rio
us

No
 se

rio
us

 in
co

ns
ist

en
cy

No
 se

rio
us

 in
di

re
ct

ne
ss

Se
rio

us
No

ne
  6

1
58

-
M

D,
 1

.0
7 

lo
w

er
 (3

.1
3 

lo
w

er
–0

.9
8 

hi
gh

er
)

Lo
w

Fa
st

in
g 

gl
uc

os
e 

(fo
llo

w
-u

p 
m

ea
n 

12
–2

4 
w

k; 
be

tte
r i

nd
ica

te
d 

by
 lo

w
er

 va
lu

es
)

   3
Ra

nd
om

ize
d 

tri
al

s
Se

rio
us

No
 se

rio
us

 in
co

ns
ist

en
cy

No
 se

rio
us

 in
di

re
ct

ne
ss

Se
rio

us
No

ne
13

5
13

2
-

M
D,

 9
.6

4 
lo

w
er

 (1
9.

54
 lo

w
er

–0
.2

6 
hi

gh
er

)
Lo

w
BW

 (f
ol

lo
w

-u
p 

m
ea

n 
12

–2
4 

w
k; 

be
tte

r i
nd

ica
te

d 
by

 lo
w

er
 va

lu
es

)
   4

Ra
nd

om
ize

d 
tri

al
s

Se
rio

us
No

 se
rio

us
 in

co
ns

ist
en

cy
No

 se
rio

us
 in

di
re

ct
ne

ss
No

 se
rio

us
 im

pr
ec

isi
on

No
ne

14
7

14
4

-
M

D,
 3

.8
4 

lo
w

er
 (7

.5
5–

0.
13

 lo
w

er
)

M
od

er
at

e
Fa

st
in

g 
in

su
lin

 (b
et

te
r i

nd
ica

te
d 

by
 lo

w
er

 va
lu

es
)

   1
Ra

nd
om

ize
d 

tri
al

s
Se

rio
us

No
 se

rio
us

 in
co

ns
ist

en
cy

No
 se

rio
us

 in
di

re
ct

ne
ss

Se
rio

us
No

ne
  1

6
  1

8
-

M
D,

 2
.8

0 
lo

w
er

 (5
.8

4 
lo

w
er

–0
.2

4 
hi

gh
er

)
Lo

w
SB

P 
(m

m
Hg

; b
et

te
r i

nd
ica

te
d 

by
 lo

w
er

 va
lu

es
)

   3
Ra

nd
om

ize
d 

tri
al

s
Se

rio
us

No
 se

rio
us

 in
co

ns
ist

en
cy

No
 se

rio
us

 in
di

re
ct

ne
ss

Se
rio

us
No

ne
10

6
11

2
-

M
D,

 0
.3

4 
hi

gh
er

 (3
.6

1 
lo

w
er

–4
.2

8 
hi

gh
er

)
Lo

w
DB

P 
(m

m
Hg

; b
et

te
r i

nd
ica

te
d 

by
 lo

w
er

 va
lu

es
)

   3
Ra

nd
om

ize
d 

tri
al

s
Se

rio
us

No
 se

rio
us

 in
co

ns
ist

en
cy

No
 se

rio
us

 in
di

re
ct

ne
ss

Se
rio

us
No

ne
10

6
11

2
-

M
D,

 1
.3

8 
hi

gh
er

 (0
.9

0 
lo

w
er

–3
.6

7 
hi

gh
er

)
Lo

w
TG

 (m
g/

dL
, b

et
te

r i
nd

ica
te

d 
by

 lo
w

er
 va

lu
es

)
   5

Ra
nd

om
ize

d 
tri

al
s

Se
rio

us
No

 se
rio

us
 in

co
ns

ist
en

cy
No

 se
rio

us
 in

di
re

ct
ne

ss
Se

rio
us

No
ne

15
8

15
5

-
M

D,
 1

1.
40

 lo
w

er
 (2

7.
01

 lo
w

er
–4

.2
2 

hi
gh

er
)

Lo
w

LD
L-

C 
(m

g/
dL

, b
et

te
r i

nd
ica

te
d 

by
 lo

w
er

 va
lu

es
)

   4
Ra

nd
om

ize
d 

tri
al

s
Se

rio
us

No
 se

rio
us

 in
co

ns
ist

en
cy

No
 se

rio
us

 in
di

re
ct

ne
ss

No
 se

rio
us

 im
pr

ec
isi

on
No

ne
13

9
13

8
-

M
D,

 7
.1

9 
hi

gh
er

 (0
.0

2–
14

.3
6 

hi
gh

er
)

M
od

er
at

e
HD

L-
C 

(m
g/

dL
, b

et
te

r i
nd

ica
te

d 
by

 lo
w

er
 va

lu
es

)
   5

Ra
nd

om
ize

d 
tri

al
s

Se
rio

us
No

 se
rio

us
 in

co
ns

ist
en

cy
No

 se
rio

us
 in

di
re

ct
ne

ss
Se

rio
us

No
ne

15
8

15
4

-
M

D,
 0

.4
3 

hi
gh

er
 (1

.9
8 

lo
w

er
–2

.8
4 

hi
gh

er
)

Lo
w

VL
CD

, v
er

y-
lo

w
 ca

rb
oh

yd
ra

te
 d

ie
t; 

CI
, c

on
fid

en
ce

 in
te

rv
al

; H
bA

1c
, g

lyc
os

yla
te

d 
he

m
og

lo
bi

n;
 M

D,
 m

ea
n 

di
ffe

re
nc

e;
 H

OM
A-

IR
, h

om
eo

st
at

ic 
m

od
el

 a
ss

es
sm

en
t f

or
 in

su
lin

 re
sis

ta
nc

e;
 B

W
, b

od
y w

ei
gh

t; 
SB

P, 
sy

st
ol

ic 
bl

oo
d 

pr
es

su
re

; 
DB

P, 
di

as
to

lic
 b

lo
od

 p
re

ss
ur

e;
 T

G,
 tr

ig
lyc

er
id

e;
 LD

L-
C,

 lo
w

-d
en

sit
y l

ip
op

ro
te

in
 ch

ol
es

te
ro

l; H
DL

-C
, h

ig
h-

de
ns

ity
 lip

op
ro

te
in

 ch
ol

es
te

ro
l.



Choi JH, et al. Low Carbohydrate Diets and Intermittent Fasting

J Obes Metab Syndr 2022;31:100-122https://www.jomes.org

Supplementary Table 11. Quality of the evidence assessment for included studies evaluating the effects of carbohydrate-restricted diets in adults with hypertension: 
mLCD 

Quality assessment No. of patients Effect
QualityNo. of  

studies Design Risk of bias Inconsistency Indirectness Imprecision Other 
considerations mLCD Control Relative 

(95% CI) Absolute

SBP (mmHg, follow-up 8–24 wk; better indicated by lower values)
   2 Randomized 

trials
Serious No serious 

inconsistency
Serious Serious None 97 98 - MD, 3.25 lower 

(7.28 lower–0.77 higher)
Very low

DBP (mmHg, follow-up 8–24 wk; better indicated by lower values)
   1 Randomized 

trials
Serious No serious 

inconsistency
Serious Serious None 46 47 - MD, 1.80 lower 

(4.56 lower–0.96 higher)
Very low

LDL-C (follow-up 8–24 wk; better indicated by lower values)
   1 Randomized 

trials
Serious No serious 

inconsistency
Serious Serious None 46 47 - MD, 0.00 higher 

(9.55 lower–9.55 higher)
Very low

TG (follow-up 8–24 wk; better indicated by lower values)
   2 Randomized 

trials
Serious No serious 

inconsistency
Serious Serious None 97 98 - MD, 35.58 lower 

(52.84–18.33 lower)
Very low

BW (kg, follow-up 8–24 wk; better indicated by lower values)
   2 Randomized 

trials
Serious No serious 

inconsistency
Serious Serious None 97 98 - MD, 1.81 lower 

(3.93 lower–0.30 higher)
Very low

HDL-C (follow-up 36–52 wk; better indicated by higher values)
   1 Randomized 

trials
Serious No serious 

inconsistency
Serious Serious None 46 47 - MD, 1.60 higher 

(1.13 lower–4.33 higher)
Very low

FMD (follow-up 36–52 wk; better indicated by lower values)
   1 Randomized 

trials
Serious No serious 

inconsistency
Serious Serious None 46 47 - MD, 0.30 higher 

(0.58 lower–1.18 higher)
Very low

mLCD, moderately-low or low carbohydrate diet; CI, confidence interval; SBP, systolic blood pressure; MD, mean difference; DBP, diastolic blood pressure; LDL-C, low-density lipopro-
tein cholesterol; TG, triglyceride; BW, body weight; HDL-C, high-density lipoprotein cholesterol; FMD, flow-mediated dilation.
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Supplementary Table 12. Quality of the evidence assessment for included studies evaluating the effects of carbohydrate-restricted diets in adults with hypertension: 
VLCD 

Quality assessment No. of patients Effect
QualityNo. of  

studies Design Risk of bias Inconsistency Indirectness Imprecision Other 
considerations VLCD Control Relative 

(95% CI) Absolute

SBP (mmHg, follow-up 8–24 wk; better indicated by lower values)
   2 Randomized 

trials
Serious No serious 

inconsistency
Serious Serious None 115 117 - MD, 1.34 lower 

(5.20 lower–2.51 higher)
Very low

DBP (mmHg, follow-up 8–24 wk; better indicated by lower values)
   2 Randomized 

trials
Serious No serious 

inconsistency
Serious Serious None 115 117 - MD, 2.01 higher 

(0.61 lower–4.63 higher)
Very low 

LDL-C (follow-up 8–24 wk; better indicated by lower values)
   2 Randomized 

trials
Serious Serious Serious Serious None 115 117 - MD, 8.91 higher 

(9.27 lower–27.08 higher)
Very low

TG (follow-up 8–24 wk; better indicated by lower values)
   2 Randomized 

trials
Serious Serious Serious Serious None 115 117 - MD, 10.17 lower 

(43.00 lower–22.67 higher)
Very low

BW (kg, follow-up 8–24 wk; better indicated by lower values)
   2 Randomized 

trials
Serious No serious 

inconsistency
Serious Serious None 115 117 - MD, 1.16 lower 

(2.65 lower–0.34 higher)
Very low

HDL-C (follow-up 8–24 wk; better indicated by higher values)
   2 Randomized 

trials
Serious Serious Serious Serious None 115 117 - MD, 1.85 higher 

(5.98 lower–9.69 higher)
Very low

FMD (follow-up 36–52 wk; better indicated by lower values)
   1 Randomized 

trials
Serious No serious 

inconsistency
Serious Serious None   26   23 - MD, 180 lower 

(3.48–0.12 lower)
Very low

VLCD, very-low carbohydrate diet; CI, confidence interval; SBP, systolic blood pressure; MD, mean difference; DBP, diastolic blood pressure; LDL-C, low-density lipoprotein cholester-
ol; TG, triglyceride; BW, body weight; HDL-C, high-density lipoprotein cholesterol; FMD, flow-mediated dilation.
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Supplementary Figure 1. Preferred reporting items for systematic reviews and meta-analyses (PRISMA) study flow for literature selection and exclusion process. PICO, 
population, intervention, comparator, outcome.

Records identified through database searching
4,979 Medline, 5,521 Embase, 7,272 Cochrane, 379 KoreaMed 

18,151 Total 

12,820 Records after duplicates removed

Number of studies by reason for exclusion
   80 Inadequate population
   99 Inadequate intervention
   46 No intended outcomes
 122 Inappropriate research design
 206 Inappropriate study period (8 weeks or less)
   52 Abstracts or posters
     5 Not English or Korean
     2 Duplicated articles

12,820 Records screened

654 Full-text articles assessed 
for eligibility

PICO1: carbohydrate-restricted diets

66 Studies included in quantitative synthesis 
(meta-analysis)

PICO2: intermittent fasting

10 Studies included in quantitative synthesis 
(meta-analysis)

12,166 Records excluded

577 Full-text articles 
excluded, with reasons
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Supplementary Figure 2. Risk of bias assessment in studies evaluating the effects of carbohydrate-restricted diets in adults with overweight/obesity.
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Supplementary Figure 3. Effects of carbohydrate-restricted diet on body mass index (BMI) in adults with overweight/obesity. (A) Moderately-low or low carbohydrate 
diet (mLCD). (B) Very-low carbohydrate diet (VLCD). WMD, weighted mean difference; CI, confidence interval.

B

A
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Supplementary Figure 4. Effects of carbohydrate-restricted diets on waist circumference (WC) in adults with overweight/obesity. (A) Moderately-low or low carbohy-
drate diet (mLCD). (B) Very-low carbohydrate diet (VLCD). WMD, weighted mean difference; CI, confidence interval.

A

B
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A

B

Supplementary Figure 5. Effects of carbohydrate-restricted diets on fat mass in adults with overweight/obesity. (A) Moderately-low or low carbohydrate diet (mLCD). (B) 
Very-low carbohydrate diet (VLCD). WMD, weighted mean difference; CI, confidence interval.
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Supplementary Figure 6. Effects of carbohydrate-restricted diets on body fat percentage in adults with overweight/obesity. (A) Moderately-low or low carbohydrate diet 
(mLCD). (B) Very-low carbohydrate diet (VLCD). WMD, weighted mean difference; CI, confidence interval.

A

B
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A

Supplementary Figure 7. Effects of carbohydrate-restricted diets on serum lipid profile in adults with overweight/obesity. (A) Moderately-low or low carbohydrate diet 
(mLCD) on triglycerides (TG). (Continued to the next page)
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B

C

Supplementary Figure 7. (Continued) (B) Very-low carbohydrate diet (VLCD) on TG. (C) mLCD on high-density lipoprotein cholesterol (HDL-C). 
(Continued to the next page)
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D

E

Supplementary Figure 7. (Continued) (D) VLCD on HDL-C. (E) mLCD on low-density lipoprotein cholesterol (LDL-C). (Continued to the next page)
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F

Supplementary Figure 7. (Continued) (F) VLCD on LDL-C. WMD, weighted mean difference; CI, confidence interval.
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A

Supplementary Figure 8. Effects of carbohydrate-restricted diets on blood pressure in adults with overweight/obesity. (A) Moderately-low or low carbohydrate diet 
(mLCD) on systolic blood pressure (SBP). (Continued to the next page)
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Supplementary Figure 8. (Continued) (B) mLCD on diastolic blood pressure (DBP). (Continued to the next page)

B
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Supplementary Figure 8. (Continued) (C) Very-low carbohydrate diet (VLCD) on SBP. (D) VLCD on DBP. WMD, weighted mean difference; CI, confidence interval.

C

D
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A

B

Supplementary Figure 9. Effects of carbohydrate-restricted diets on fasting glucose, glycosylated hemoglobin (HbA1c), and fasting insulin levels in adults with over-
weight/obesity. (A) Moderately-low or low carbohydrate diet (mLCD) on fasting blood glucose. (B) Very-low carbohydrate diet (VLCD) on fasting blood glucose.

(Continued to the next page)
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C

D

Supplementary Figure 9. (Continued) (C) mLCD on HbA1c. (D) VLCD on HbA1c level. (Continued to the next page)
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E

F

Supplementary Figure 9. (Continued) (E) mLCD on fasting insulin. (F) VLCD on fasting insulin. WMD, weighted mean difference; CI, confidence interval.
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A

B

Supplementary Figure 10. Effects of carbohydrate-restricted diets on serum adiponectin and C-reactive protein (CRP) levels in adults with overweight/obesity. 
(A) Moderately-low or low carbohydrate diet (mLCD) on adiponectin. (B) Very-low carbohydrate diet (VLCD) on adiponectin. (Continued to the next page)
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C

D

Supplementary Figure 10. (Continued) (C) mLCD on C-reactive protein (CRP). (D) VLCD on CRP.
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A

B

Supplementary Figure 11. Effects of carbohydrate-restricted diets on fat free mass in adults with overweight/obesity. (A) Moderately-low or low carbohydrate 
diet (mLCD). (B) Very-low carbohydrate diet (VLCD). WMD, weighted mean difference; CI, confidence interval.
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Supplementary Figure 12. Adverse events reported regarding carbohydrate-restricted diets in adults with overweight/obesity. (A) Nausea. (B) Vomiting.

A

B

(Continued to the next page)
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Supplementary Figure 12. (Continued) (C) Headache. (D) Constipation. M-H, Mantel-Haenszel; CI, confidence interval.

C

D
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Supplementary Figure 13. Risk of bias assessment in studies evaluating the effects of intermittent fasting in adults with overweight/obesity.
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Supplementary Figure 14. Effects of intermittent fasting on (A) body weight (BW), (B) body mass index (BMI), (C) waist circumference (WC).
(Continued to the next page)
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Supplementary Figure 14. (Continued) (D) fat free mass, (E) fat mass, and (F) fat mass percentage in adults with overweight/obesity. WMD, weighted mean 
difference; CI, confidence interval.

D

E

F
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A

B

C

Supplementary Figure 15. Effect of Intermittent fasting on (A) triglyceride (TG; mg/dL), (B) high-density lipoprotein cholesterol (HDL-C; mg/dL), (C) low-density 
lipoprotein cholesterol (LDL-C; mg/dL). (Continued to the next page)
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D

E

F

Supplementary Figure 15. (Continued) (D) glycosylated hemoglobin (HbA1c; %), (E) fasting glucose (mg/dL), (F) fasting insulin (μU/mL).
(Continued to the next page)
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G

H

I

Supplementary Figure 15. (Continued) (G) homeostatic model assessment for insulin resistance (HOMA-IR), (H) systolic blood pressure (SBP; mmHg), and (I) dia-
stolic blood pressure (DBP; mmHg) in adults with overweight/obesity. ES, effect size; CI, confidence interval; WMD, weighted mean difference.
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Supplementary Figure 16. Risk of bias assessment in studies evaluating the effects of carbohydrate-restricted diets in adults with diabetes.
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Supplementary Figure 17. Effects of carbohydrate-restricted diets on glycosylated hemoglobin (HbA1c) in adults with diabetes in East-Asian countries (China, 
Japan, Taiwan). mLCD, moderately-low or low carbohydrate diet; WMD, weighted mean difference; CI, confidence interval.
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Supplementary Figure 18. Effects of carbohydrate-restricted diets on body weight (BW) in adults with diabetes. (A) Moderately-low or low carbohydrate diets 
(mLCD). (B) Very-low carbohydrate diets (VLCD). WMD, weighted mean difference; CI, confidence interval.
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Supplementary Figure 19. Effect of carbohydrate-restricted diets on blood pressure in adults with diabetes. (A) Moderately-low or low carbohydrate diets 
(mLCD). (Continued to the next page)
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Supplementary Figure 19. (Continued) (B) Very-low carbohydrate diets (VLCD). WMD, weighted mean difference; CI, confidence interval.
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Supplementary Figure 20. Effects of carbohydrate-restricted diets on lipid profiles in adults with diabetes. (A) Moderately-low or low carbohydrate diets 
(mLCD) on triglyceride (TG). (B) mLCD on high-density lipoprotein cholesterol (HDL-C). (C) mLCD on low-density lipoprotein cholesterol (LDL-C). 

(Continued to the next page)
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Supplementary Figure 20. (Continued) (D) Very-low carbohydrate diets (VLCD) on TG. (E) VLCD on HDL-C. (F) VLCD on LDL-C. WMD, weighted mean difference; 
CI, confidence interval.
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Supplementary Figure 21. Effects of carbohydrate-restricted diets on fasting glucose in adults with diabetes. (A) Moderately-low or low carbohydrate diets 
(mLCD). (B) Very-low carbohydrate diets (VLCD). WMD, weighted mean difference; CI, confidence interval.
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Supplementary Figure 22. Effects of carbohydrate-restricted diets on insulin resistance (HOMA-IR) in adults with diabetes. (A) Moderately-low or low carbohy-
drate diets (mLCD). (B) Very-low carbohydrate diets (VLCD). WMD, weighted mean difference; CI, confidence interval.
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Supplementary Figure 23. Risk of bias assessment in studies evaluating the effects of carbohydrate-restricted diets in adults with hypertension.
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Supplementary Figure 24. Effects of carbohydrate-restricted diets on body weight (BW) in adults with hypertension. (A) Moderately-low or low carbohydrate 
diets (mLCD). (B) Very-low carbohydrate diets (VLCD). WMD, weighted mean difference; CI, confidence interval.
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Supplementary Figure 25. Effects of carbohydrate-restricted diets on lipid profile in adults with hypertension. (A) Moderately-low or low carbohydrate diets 
(mLCD) on triglyceride (TG). (B) mLCD on high-density lipoprotein cholesterol (HDL-C). (C) mLCD on low-density lipoprotein cholesterol (LDL-C). 

(Continued to the next page)

A

B

C



Choi JH, et al. Low Carbohydrate Diets and Intermittent Fasting

J Obes Metab Syndr 2022;31:100-122 https://www.jomes.org

Supplementary Figure 25. (Continued) (D) Very-low carbohydrate diets (VLCD) on TG. (E) VLCD on HDL-C. (F) VLCD on LDL-C. WMD, weighted mean difference; 
CI, confidence interval.
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