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Dose and Author, year (group)

Depletion <3 mg/d Zn
Lowe et al. (2004)87
Milne et al. (1987)%
Subgroup, DL

(1* = 98.4%, p = 0.000)

Depletion 3 to 5 mg/d Zn
Bales et al. (1994)*
Freeland-Graves et al. (1981)%°
Chung et al. (2008)>*
Thomas et al. (1992)'1®
Ruz et al. (1992)106

Allan et al. (2000)%*
Pinna et al. (2002)102
Lukaski et al. (1984)8°
Mahajan et al. (1992)%°
Subgroup, DL

(1* = 87.8%, p = 0.000)

Supplementation 1 to 2.9 mg/d Zn
Giilsan et al. (2013)72

Kaseb et al. (2013)82

Subgroup, DL

(I =0.0%, p = 0.597)

Supplementation 3 to 15 mg/d Zn
Takacs et al. (2020)""8Premenopausal women
Takacs et al. (2020)""®Postmenopausal women
BaLoetal. (2011)*

Wessells et al. (2010)12®

Wessells et al. (2012)'24

Berger et al. (2015)%¢

Abdulla and Suck. (1998)%

Gomes Dantas Lopes et al. (2015)7!
Yosaee et al. (2020)'27

Bogden et al. (1988)5°

Surono et al. (2014)"*

Leite et al. (2009)8¢

Vale et al. (2014)'20

Islam et al. (2022)7

Long et al. (2022)88

Brown et al. (2007)52

Abdollahi et al. (2019)%
Hiniger-Favier et al. (2007)3'
Fahmida et al. (2007)%4

Wessells et al. (2021)"

Subgroup, DL

(¥ = 95.9%, p = 0.000)

Supplementation 16 to 25 mg/d Zn
Massih et al. (2021)2

Massih et al. (2021)%2

Wessells et al. (2010)

Bogale et al. (2015)%"

Marques et al. (2009)°

Mazaheri Nia et al. (2021)%%
Donangelo et al. (2002)%°

Palin et al. (1979)%

Fernandes de Oliveira et al. (2009)%®
Rohmawati et al. (2021)05
Heckmann et al. (2005)7

Tamura et al. (1996)"7

Hunt et al. (1985)7

Yalda and Ibrahiem (2010)'26
Subgroup, DL

(P = 98.7%, p = 0.000)

Supplementation 26 to 50 mg/d Zn
Sullivan et al. (1998)11®
Sullivan and Cousins (1997)'12
Eskici et al. (2017)%2

Payahoo et al. (2013)'%0

Field et al. (1987)67

Gatto and Samman. (1995)7°
Swanson et al. (1988)'1%
Pachotikarn et al. (1985)%8
Abdulla and Suck. (1998)%
Abdulla and Suck. (1998)3%
Kim et al. (2014)8*

Ahmadi et al. (2020)%

Crouse et al. (1984)%

Crouse et al. (1984)%

Cesur et al. (2009)5

Peretz et al. (1993)'0!
Mesdaghinia et al. (2019)%*
Yadrick et al. (1989)'2
Mujica-Coopman et al. (2015)%
Solati et al. (2015)%?

Jafari et al. (2020)°

Deguchi et al. (2019)57

Black et al. (1988)

Abdulla and Svensson. (1979)%7 ( Study 2)
Ayatollahi et al. (2022)*2
Khorsandi et al. (2019)8
Hiniger-Favier et al. (2007)3"
Prasad et al. (1996)'03

Prasad et al. (2007)'%4

Stur et al. (1996)"""

Subgroup, DL

(¥ = 92.2%, p = 0.000)

Supplementation 51 to 100 mg/d Zn
Farrell et al. (2011)%5
Demetree et al. (1980)%®
Eskici et al. (2017)52

Field et al. (1987)67
DiSilvestro et al. (2015)%°
Black et al. (1988)32
Hollingsworth et al. (1987)7®
Bogden et al. (1988)5°
Subgroup, DL

(I =91.9%, p = 0.000)

Supplementation 101 to 151 mg/d Zn
Field et al. (1987)5"

Duchateau et al. (1981) (Male 20-40 y)&'
Duchateau et al. (1981) (Female 20-40 y)®'
Duchateau et al. (1981)51

Gupta et al. (1998)73

Samman and Roberts. (1987) (male)?”
Samman and Roberts. (1987) (female)'0”
Hayee et al. (2005)™

Abdulla and Svensson. (1979) (Study 1)37
Weismann et al. (1977)122

Subgroup, DL

(I” = 94.2%, p = 0.000)

Heterogeneity between groups: p = 0.001
Overall, DL
(1 = 98.1%, p = 0.000)

Description

depletion: 0.23 mg/d Zn

depletion: 2.6 mg/d Zn

depletion: 3.97 mg/d Zn
depletion: 3.2 mg/d Zn

depletion 4 mg/day Zn + Phytic Acid 6

depletion: 3.2 mg/d Zn

depletion: 4 mg/d Zn
depletion: 4.6 mg/d Zn
depletion: 4.6 mg/d Zn
depletion: 3.6 mg/d Zn
depletion: 3.2 mg/d Zn

1 mg/d Zn*
1 mg/d Zn*

7 mg/d Zn
7 mg/d Zn
6 mg/d Zn*
10 mg/d Zn*
5 mg/d Zn*
9 mg/d Zn*
15mg/d Zn
10 mg/d Zn*
4 mg/d Zn*
15 mg/d Zn*
8 mg/d Zn*
5mg/d Zn
5mg/d Zn
10 mg/d Zn*
10 mg/d Zn*
3 mg/d Zn*
5 mg/d Zn*
15 mg/d Zn*
10 mg/d Zn*
7 mg/d Zn*

25mg/d Zn
25mg/d Zn
20 mg/d Zn*
20 mg/d Zn*
22 mg/d Zn
25 mg/d Zn*
22 mg/d Zn
23 mg/d Zn*
22 mg/d Zn*
20 mg/d Zn*
20 mg/d Zn*
25 mg/d Zn*
20 mg/d Zn*
22 mg/d Zn*

50 mg/d Zn*
50 mg/d Zn*
50 mg/d Zn
30 mg/d Zn*
50 mg/d Zn
50 mg/d Zn*
30 mg/d Zn*
50 mg/d Zn
30 mg/d Zn
45 mg/d Zn
30 mg/d Zn*
50 mg/d Zn*
50 mg/d Zn*
50 mg/d Zn*
50 mg/d Zn
45 mg/d Zn
30 mg/d Zn*
50 mg/d Zn
30 mg/d Zn*
30 mg/d Zn*
30 mg/d Zn*
30 mg/d Zn
50 mg/d Zn*
45 mg/d Zn
50 mg/d Zn*
30 mg/d Zn*
30 mg/d Zn*
30 mg/d Zn
45 mg/d Zn*
45 mg/d Zn*

53.2 mg/d Zn
100 mg/d Zn*
100 mg/d Zn
100 mg/d Zn
60 mg/d Zn*
75 mg/d Zn*
100 mg/d Zn
100 mg/d Zn*

150 mg/d Zn
150 mg/d Zn
150 mg/d Zn
150 mg/d Zn
150 mg/d Zn
150 mg/d Zn
150 mg/d Zn
150 mg/d Zn
135 mg/d Zn
135 mg/d Zn*
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Treatment

Mean (SD) N

2.90 (1.00) 5
1290 (1.73) 5
10

-13.84 (1.11) 15

-13.00 (1.83) 6

-12.10(1.42) 9

(

(1.83)
(1.42)
1450 (0.72) 5
-12.25 (2.05) 15
1133 (1.09) 7
-11.40 (1.00) 8
1157 (051) 5
1414 (1.33) 8
78

14.56 (2.53) 39
11.86 (2.45) 48
87

16.21(3.52) 12
14.68 (5.05) 10
10.72 (1.58) 33
12.98 (1.36) 17
12.17 (0.67)295
13.80 (2.94) 75
13.91(1.53) 15
16.44 (1.70) 31
11.78 (7.23) 24
16.80 (3.50) 36
11.46 (2.61) 12
18.66 (2.98) 42
18.66 (0.46) 40
14.14 (0.44) 58
14.60 (3.38) 54
12,51 (2.39) 91
12.23 (2.02)344
14.00 (2.60)126
19.15 (1.55) 25
10.05 (2.83)136

1476

16.06 (0.90) 17
13.56 (0.36) 16
13.49 (0.88) 16
11.25 (1.22) 24
11.60 (1.60) 7
14.02 (2.70) 58
12.01 (1.64) 11
13.98 (5.93) 7
18.70 (3.50) 21
9.04(1.32) 35
12.47 (3.00) 24
9.10(0.17) 70
9.68 (1.41) 56
11.56 (0.37) 50

412

14.50 (0.60) 11
15.00 (2.43) 10
23.99 (2.58) 10
11.33 (3.52) 30
11.91(1.96) 5
15.20 (4.00) 10
16.50 (2.47) 17
16.06 (2.75) 23
14.53 (1.68) 15
15.75(1.99) 15
14.90 (1.80) 20
13.69 (1.87) 40
23.85 (6.60) 11
26.45 (7.65) 12
20.61 (6.94) 29
18.40 (2.00) 9
12.22 (1.30) 26
16.20 (3.30) 9
17.03 (3.23) 26
15.45 (4.36) 22
16.88 (2.62) 27
17.87 (5.56) 9
15.50 (1.62) 13
19.11(2.29) 7
13.64 (1.22) 40
11.53 (1.25) 18
15.10 (3.60)131
18.07 (5.22) 8
15.90 (2.55) 24
16.62 (4.02) 38

665

23.85(2.60) 5
14.07 (6.27) 5
23.06 (3.46) 10
11.98 (2.43) 5
13.76 (4.59) 10
18.10 (4.05) 9
20.03 (4.89) 8
16.80 (3.50) 32

84

17.76 (5.15) 5
22.02 (7.65) 20
20.49 (5.05) 20
18.50 (4.90) 20
15.75 (5.40) 20
20.60 (4.60) 21
23.20 (6.30) 20
16.39 (4.85) 20
27.40 (150) 7
18.15 (4.49) 20

173

2985

Control
Mean (SD)

-11.60 (1.60)
-11.90 (0.92)

-13.06 (1.02)
-14.83 (1.68)
-12.32 (1.05)
-18.00 (1.40)
-14.83 (1.67)
1153 (1.42)
-11.20 (1.30)
-13.46 (1.03)
-18.25 (1.77)

13.28 (2.65)
10.98 (2.42)

13.46 (2.60)
12.70 (3.67)
10.00 (1.76)
11.86 (1.62)

962 (1.82)
12.00 (3.20)
11.77 (2.14)
13.66 (1.90)

8.74 (3.35)
13.10 (2.00)
10.78 (2.33)
15.60 (1.54)
15.60 (0.15)
10.38 (2.05)
10.23 (2.02)
11.71 (2.26)
12.31 (1.77)
13.00 (1.70)
15.30 (1.55)

8.38 (1.99)

13.39 (0.35)
12.97 (0.36)
11.73 (1.65)
10.40 (1.68)
9.90 (1.70)
8.90 (0.15)
10.26 (1.45)
12.22 (2.06)
12.30 (2.10)
8.43 (151)
11.13 (2.81)
9.25 (0.02)
10.50 (1.65)
955 (0.52)

11.80 (0.50)
12.30 (0.77)
11.42 (1.54)
10.24 (2.91)
11.15 (1.42)
12.80 (2.40)
13.30 (0.30)
11.62 (2.00)
12.39 (2.29)
12.39 (2.14)
13.00 (2.30)
13.06 (1.97)
21.25 (5.05)
22.48 (2.60)

9.05 (2.13)
14.20 (1.80)
11.13 (1.21)
12.90 (1.80)
12.40 (1.38)
11.00 (3.80)
11.54 (1.79)
11.66 (1.77)
16.40 (0.64)
13.76 (1.53)
13.26 (1.41)

9.97 (0.90)
13.10 (1.50)
17.48 (1.98)
14.21 (1.44)
12.08 (1.53)

12.23 (0.46)
6.76 (2.01)
11.15 (2.35)
10.31 (2.38)
16.82 (4.59)
15.90 (0.73)
14.22 (1.68)
13.10 (2.00)

11.83 (1.70)
16.82 (4.43)
15.14 (3.37)
13.61 (4.74)
15.78 (5.44)
15.10 (2.50)
14.80 (2.50)
16.53 (3.48)
13.50 (1.00)
13.05 (1.87)

I

k!

|

il

L

Effect %
(95% Cl) Weight

870 (7.05, 10.35) 50.03
-1.00 (-2.72,0.72) 49.97
3.85 (-5.65, 13.36)100.00

-0.78 (-1.54,-0.02) 12.27

1.83(-0.16,3.82) 9.36

(-
0.23 (-0.93,1.38) 11.47
3.50(2.12,4.88) 10.94
2.58(1.24,3.92) 11.04
0.20 (-1.13,1.53) 11.07
-0.20 (-1.34,0.94) 11.51
1.89(0.88,2.90) 11.80
4.11(2.58,5.64) 10.55

1.42(0.27,2.58) 100.00

1.28 (0.13,2.43) 41.81
0.88 (-0.10, 1.85) 58.19
1.05(0.30, 1.79) 100.00

2.75(0.28, 5.23) 3.12
1.88,5.86) 1.82
0.09,1.53) 5.58

(

1.99 (-

0.72 (-
112(0.11,2.13) 530
256(2.33,277) 6.1
1.80(0.82,2.78)  5.33
214(0.81,347) 480
278(1.88,3.68) 545
3.04(:0.15,6.23) 2.35
370(2.38,5.02)  4.82
068 (-1.30,2.65) 3.79
3.06 (2.04,4.07) 529
3.06(2.91,321)  6.13
376(3.22,4.31) 588
4.37(331,543) 522
0.80(0.10,1.50)  5.71
-0.08(-0.38,0.23) 6.07
1.00 (0.46,1.54) 5.8
3.85(2.99,4.71) 551
1.67(1.09,2.25) 5.84
2.21(1.59,2.83) 100.00

266(2.20,312) 8.15
0.60(0.35,0.85)  8.30
1.76 (0.84,2.68)  7.58
0.85(0.01,1.68)  7.71
1.70 (-0.03,3.43)  6.12
512 (4.42,582) 7.88
1.75(0.46,3.04)  6.94
1.76 (-2.89, 6.41) 229
6.40 (4.65,8.15)  6.09
0.61(-0.06,1.27) 7.93

(-0.30,2.99) 6.28
0.15(-0.19,-0.11) 8.36
-0.82 (-1.39,-0.26) 8.04
2.01(1.83,2.19) 833
1.74 (0.92,2.57) 100.00

1.34

2.70(2.24,3.16)  4.06
2.70(1.12,4.28) 354
12.57 (10.71, 14.43) 3.36
0.54,2.72) 3.51

1.09 (-
-1.36,2.88) 3.18

(

0.76

240 (-049,529) 266

320(2.02,4.38) 3.77

4.44(3.05,5.83)  3.66

2.14(0.70,358)  3.63

3.36(1.88,4.84)  3.60

190 (0.62,3.18)  3.72

063(-0.21,1.47) 394
(-2:31,751) 160
“

0.60,8.54) 1.74

2.60
3.97
11.56 (8.92, 14.20) 2.83
4.20 (244,5.96) 343
1.09 (0.40,1.77)  4.00
3.30(0.84,5.76)  2.96
463(3.29,5.98) 3.68
4.45(2.03,687) 298
5.34 (4.15,6.54)  3.77
6.21(240,10.02) 212
-0.90 (-1.85,0.05) 3.89
535(3.31,7.39) 3.24
0.38(-0.20,0.96)  4.03
1.56 (0.85,2.27)  3.99
200 (1.33,267)  4.00
059 (-4.19,537)  1.65
169 (052,2.86) 3.78
454(317,591)  3.67
3.23(2.43,4.02) 100.00

11.62 (9.31, 13.93) 13.28
7.31(1.54,13.08) 10.03
11.91(9.32, 14.51) 13.07
1.67 (-1.31,4.65) 12.76
-3.06 (-7.08, 0.96) 11.80
2.20 (-0.49, 4.89) 13.00
5.81(2.23,9.39) 1222
3.70(2.30,5.10) 13.83
5.19 (1.81,8.58) 100.00

5.93(1.18,10.68) 8.97
5.20(1.33,9.07) 952
5.35(2.69,8.01) 10.18
4.89(1.90,7.88) 10.02
-0.03(-3.39,3.33) 9.82
5.50(3.26,7.74) 10.37
8.40 (5.43,11.37) 10.03
-0.14 (-2.76, 2.48) 10.20
13.90 (12.56, 15.24)10.67
5.10(2.53,7.67) 10.22
5.46 (2.04, 8.89) 100.00

2.87 (2.45, 3.30)

Intervention lower

Intervention higher





