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Appendix G — Forest plots. Intervention studies on metabolic diseases
Figure G.1: Randomised controlled trials: effect of high vs. low sugar intake on measures of body fatness.

Study N Mean Effect se Effect 95% CI ros r0.99 Sugar diff (E%) Sex Subjects Sugar Diet Weeks RoB
Ruyter et al., 2014 238 097 028 [0.42; 1.52) ] (] - [} MF GP Mix AL 72 1
Ebbeling et al., 2012 108 1.90 0.90 [0.14; 3.66) 0 0 —— 17 MF ow/oB Mix AL 56 %
Campos et al, 2015 13 230 3.27 [-4.11;8.71) 0 2 18 MF ow/0B Mix AL 12 2
Hollis et al, 2009 25 1.50 1.77 [-1.97: 4.97] 0 2 —_— 18 MF ow Mix AL 12 1
Msersk et al, 2012 14 1.00 270 [-4.29; 8.29)] 0 0 —— 18 MF OwW/OB Mix AL 24 2
Hernandez-Cordero et al, 2014 120 0.50 0.25 [0.00; 1.00] 1 0 20 B ow/oB Mix AL 38 2
Markey et al, 2016 50 0.10 0.96 [-1.79; 1.99] 0 0 —— 10 MF Non-OB Mix AL 8 ;|
Smith et al, 1998 18 270 320 [-3.58; 8.98] 0 2 12 MF H-TG Mix AL 24 2
Saris et al, 2000 79 0.90 054 [-0.186; 1.96] 0 0 e 19 MF ow/oB Mix AL 24 1
Raben et al, 2002° 20 260 0.57 [1.49;3.71) 0 0 - 23 MF ow Mix AL 10 1
Werner et al, 1984 12 1.40 3.03 [-4.54; 7.34] 0 2 24 MF Gallstones Mix AL -] 2
Random effects model (r = 0.82) 1.15 [0.53;1.77] ->

Prediction interval [-0.39; 2.69] ’ . '—I . . r )

Heterogeneity: I* = 29% [0%:; 85%), <* = 0.3808, p = 0.17
Residual heterogeneity: I” = 17% [0%: 58%]. p = 0.28
Random effects model (= 0.5): 1.13 [0.65; 1.61) Black = Parallel Red = Cross-over

Random effects model (r = 0.99): 1.21 [0.84; 1.78) r 0.5 = 1 -> significant effect (0.82) becomes non-significant (0.5); r 0.99 = 2 -> non significant effect (0.82) becomes significant (0.99)

4 .2 0 2 4 6 8 10

Figure G.1a: Effect of high vs low sugar intake on body weight (kg)
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Study N Mean Effect
Ebbeling et al.. 2012 108 0.57
Campos et al, 2015 13 0.90
Hollis et al, 2009 25 0.40
Hernandez-Cordero et al, 2014 120 0.20
Markey et al, 2016 50 0.00
Raben et al, 2002* 20 0.90
Random effects model (r = 0.82) 0.38

Prediction interval

Heterogeneity: I” = 39% [0%: 76%). <" = 0.0487. p = 0.15

Residual heterogeneity: I* = 45% [0%:; 80%). p = 0.12
Random effects model (r = 0.5): 0.41 [0.07; 0.74)
Random effects model (r = 0.99): 0.24 [-0.02; 0.7]

se Effect

028
1.13
0.31
0.08

028
028

95% CI

[0.02:1.12)
[-1.31; 2.11]
[-0.22; 1.02)
[0.03; 0.37)

[-0.56; 0.56)
[0.35; 1.45)

[0.10; 0.66]
[-0.35; 1.11)

r05

-0 0o

o NN O

Figure G.1b: Effect of high vs low sugar intake on BMI (kg/m2)

Study N Mean Effect
Source = Beverages

Ruyter et al., 2014 238 0.69
Lowndes et al, 20143 15 -0.50
Hernandez-Cordero et al. 2014 120 -0.20
Lowndes et al, 2014b* 55 0.50
Random e 0.82 2
Random effects model (r = 0.82) 0.25

Prediction interval
Heterogeneity: I = 50% [0%: 83%), <" =0.2333, p = 0.11
Residual heterogeneity: I = 50% [0%; 83%), p = 0.11
Random effects model (r = 0.5): 0.4 [-0.28; 1.17]
Random effects model (r = 0.98): 0.18 [-0.€8; 1.01)

se Effect

0.27

0.25
1.18

95% CI

[0.17; 1.21]
[-5.40: 4.40]
[0.70: 0.20)
[-1.77:2.77)

[-0.47; 0.97]
[-2.36; 2.86]

ro5

coocooo

r0.99

oNnNOo o

r
-2

Black = Parallel

Red = Cross-over
r 0.5 = 1 -> significant effect (0.82) becomes non-significant (0.5); r 0.99 = 2 -> non significant effect (0.82) becomes significant (0.99)

Black = Parallel
r0.5 = 1 -> significant effect (0.82) becomes non-significant (0.5); r 0.99 = 2 -> non significant effect (0.82) becomes significant (0.99)

Figure G.1c: Effect of high vs low sugar intake on waist circumference (cm)
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Study

Lowndes et al, 20143

Campos et al, 2015
Hernandez-Cordero et al, 2014
Lowndes et sl, 2014b"

Raben et al, 2002*

Random effects model (r = 0.82)
Prediction interval
Heterogeneity: rF=0% [0%:

Residual heterogeneity: | = 0% [0%: 74%]. p = 0.62
Random effects model (r = 0.5): 0.28 [0.03; 0.54]
Random effects model (r = 0.58): 0.6 [-0.06; 1.28]

15
13

55

Mean Effect

-0.80
2.00

0.80

0.35

022

se Effect

1.88
1.85
0.14
1.00

0.77

95% CI

[-4.09; 2.49]
[-1.62; 5.62)
[-0.08: 0.48]
[-1.08; 2 8€)

[-1.15; 1.85)

[-0.05; 0.50]
[-0.22; 0.67]

r0.5

o000

r0.99

N o NN

I
-4

2

Black = Parallel
r0.5 = 1 -> significant effect (0.82) becomes non-significant (0.5); r 0.89 = 2 -> non significant effect (0.82) becomes significant (0.99)

Sugar diff (E%)

10
18

23

MF
MF

MF

MF

Subject

Oow/oB
Oow/OB
ow/0oB
BMI<35

ow

Sugar

Mix
Mix
Mix
Mix

Mix

Diet

Eu
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Eu
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23

-41
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‘ J, EFSA Journal

Weeks RoB

10 2
12 1
38 2
10 2
10 1

Footnote to Figure G1. * differences in BW change between high and low sugar intake, AL = add libitum; BMI = body mass index; BW = body weight; Cl = confidence interval; E% = energy percentage; Eu = eucaloric; F =
females; GP = general population; H-TG = hyper-triglyceridemic; MF = males and females; Mix under Sugar = sugar mixtures; Mixed under Source = foods and beverages; N = average sample size per arm; OB = obese; OW =
overweight; RoB = risk of bias (tier); r05 and r099 = change in the significance of the effect (0 = no change; 1 = change) when assuming a correlation coefficient of respectively 0.50 and 0.99 (instead of 0.82) when computing
the SE of the effect measurement. Study duration is expressed in weeks.

Figure G.1d: Effect of high vs low sugar intake on body fat (%)
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Figure G.2: Randomised controlled trials: effect of high vs. low sugar intake on measures of ectopic fat deposition

Study N SMD Effect se Effect 95% CI r05 r0.99 Sugar diff (E%) Sex Subjects Sugar Source BW* Duration RoB
L t OC3 r witl tra erg ala

Umpleby et al, 2017 (No NAFLD) 10 0.67 0.14 [ 0.40; 0.95) 0 0 - 20 M OW/No-NAFLD Mix Mix 22 12 2
Umpleby et al, 2017 (NAFLD) 7 0.67 0.20 [0.28; 1.05) 0 0 —i— 20 M OW/NAFLD Mix Mix 21 12 2
Lowndes et al, 2014b~ 1" 0.31 0.12 [0.08; 0.55] 1 0 - 22 MF BMI<35 Mix B 4.1 10 2
Random effects odel (r = 0.82 5 [0.2 -

Campos et al, 2015 12 0.74 0.11 [0.53; 0.95) 0 0 = 18 MF OW/OB Mix 8 23 12 1
Maersk et al, 2012° 1" 0.90 0.13 [0.64; 1.15) 0 0 = = 18 MF ow/oB Mix B 1 24 2
Random effects model (r = 0.82) 0.66 [0.45; 0.86] -

Prediction interval [-0.02; 1.33] Q—

Heterogensity: I = 87% [14%; 87%], <* = 0.0241, p = 0.02 ! ! ! !

Residual heterogensity: I° = 48% [0%; 82%], p = 0.14 2 1 ° 1 2

Random effects model (r = 0.5): 0.47 [0.09; 0.85] Black = Parallel Red = Cross-over

Random effects model (r = 0.55): 0.77 [0.45; 1.08] r0.5 = 1 -> signifi effect (0.82) b non-significant (0.5); r 0.89 = 2 -> non significant effect (0.82) becomes significant (0.99)

Figure G.2a: Effect of high vs low sugar intake on liver fat (standardized mean difference)
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Study N SMD Effect se Effect 95% CI ros r0.99 Sugar diff (E%) Sex Subjects Sugar Source Bw Duration RoB
Umpleby et al, 2017 (No NAFLD) 10 029 0.14 [0.03:0.56] 0 0 . 20 M OW/No-NAFLD Mix Mix 22 12 2
Umpleby et al, 2017 (NAFLD) 7 0.18 0.19 [0.55: 0.19] 0 0 - 20 M OW/NAFLD Mix Mix 21 12 -

e
Campos et al, 2015 13 027 0.10 [0.07.0.47] 1 0 - 18 MF ow/oB Mix B 23 12 1
Msersk et al, 2012* 1 06s 013 [ 0.40: 0.50] 0 0 - 18 MF OW/OB Mix B 1 24 2

B
Random effects model (r = 0.82) 028 [-0.03; 0.59] Rt
Prediction interval [1.13; 1.69] —_—
r T T 1

Heterogeneity: I” = 78% [42%; 92%), = = 0.0820, p < 0.01

Residual heterogeneity: I* = 79% [32%; 93%), p < 0.01 2 = 0 1 2
Random effects model (r = 0.5): 0.14 [-0.12; 0.4] Black = Parallel Red = Cross-over
Random effects model (r = 0.95): 0.44 [-0.3; 1.18] r 0.5 = 1 > significant effect (0.82) becomes non-significant (0.5); r 0.99 = 2 -> non significant effect (0.82) b significant (0.99)

Footnote to Figure G2. * differences in BW change between high and low sugar intake; B = beverages; BMI = body mass index; BW = body weight; CI = confidence interval; E% = energy percentage; M = males; MF = males
and females; Mix under Sugar = sugar mixtures; Mix under Source = foods and beverages; N = average sample size per arm; NAFLD = non-alcoholic fatty liver disease; OB = obese; OW = overweight; RoB = risk of bias (tier);
r05 and r099 = change in the significance of the effect (0 = no change; 1 = change) when assuming a correlation coefficient of respectively 0.50 and 0.99 (instead of 0.82) when computing the SE of the effect measurement;
SMD = standardized mean difference. Study duration is expressed in weeks.

Figure G.2b: Effect of high vs low sugar intake on visceral adipose tissue (standardized mean difference)
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Figure G.3: Randomised controlled trials:

Study

Johnston et al, 2013 (isocaloric)

Silbernagel et al, 2011
Johnston et al, 2013 (hypercaloric)

Jinetal, 2014

Random effects model
Prediction interval

16

10

16

SMD Effect

-0.07
-0.12

-0.19

-0.04

Heterogeneity: I° = 58% [0%: 88%). <" = 0.0147, p = 0.07

Residual heterogeneity: I° = 0%, p = 0.72

Random effects model (r = 0.5): -0.03 [-0.25; 0.2]
Random effects model (r = 0.99): -0.18 [-0.76; 0.41)

Figure G.3a: Effect of fructose vs glucose on liver fat (standardized mean difference)

effect of fructose vs. glucose on measures of ectopic fat deposition
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Study N SMD Effect se Effect 95% ClI r05 r0.99 Fru-Glu (E%) Sex Subjects Source Bw Weeks RoB
Silbernagel et al, 2011 9 0.00 0.15 [-0.30; 0.30] 0 0 — s 22 MF BMI<35 B -15 4 1
Stanhope et al, 2009° 15 0.54 0.09 [0.36;0.72] 0 [1] - 25 MF ow/oB B 0.2 8 2
==
Random effects model 0.28 [0.25; 0.82] e ——
Heterogensity: * = 50% [81% =0.1320, p < 0.01 f T T !
-1 058 0 05 1

Residual heterogeneity: I° = NA%, p = NA
Random effects model (r = 0.5): 0.28 [-3.16; 3.73]
Random effects model (r = 0.95): 0.28 [-3.16; 3.73]

oss-over

Black = Parallel Rad=
r0.5 = 1 -> significant effect (0.82) becomes nen-significant {0.5); r 0.99 = 2 > non significant effect (0.82) becomes significant (0.99)

Footnote to Figure G3. * differences in BW change between high and low sugar intake; AO = abdominal obesity; B = beverages; BMI = body mass index; BW = body weight; Cl = confidence interval; E% = energy percentage;
Fru = fructose; Glu = glucose; M = males; MF = males and females; N = average sample size per arm; NAFLD = non-alcoholic fatty liver disease; OB = obese; OW = overweight; r05 and r099 = change in the significance of the
effect (0 = no change; 1 = change) when assuming a correlation coefficient of respectively 0.50 and 0.99 (instead of 0.82) when computing the SE of the effect measurement; RoB = risk of bias (tier); SMD = standardized mean

difference. Study duration is expressed in weeks.

Figure G.3b: Effect of fructose vs glucose on visceral adipose tissue (standardized mean difference)
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Figure G.4: Randomised controlled trials: effect of high vs. low sugar intake on measures of glucose tolerance

Study N Mean Effect se Effect 95% CI r0s r0.99 Sugar diff (E%) Sex Subjects
Lewis et al, 2012 13 1.10 0.28 [ 0.28; 1.82) 1 0 I 10 MF ow/0oB
Hallfrisch et al, 1983a" (NI - HI) 24 8.40 3.15 [ 2.22; 14.58) 1 0 | — . 15 M NI -HI
Thompson et al, 1978 8 -1.00 463 [-10.08: 8.08) 0 0 i 20 M GP
Despland et al, 2017 8 024 028 [0.79: 0.31) 0 2 25 M GP
Isrsel et al, 1983° 24 19.70 299 [13.83; 25 57) 0 0 — 28 MF Hel
Reiser et al, 1979a" 19 -7.80 257 [-12.84; -2.58] 1 0 — 30 MF GP
Moser et al, 19868 (OC-users) -] 400 484 [-5.48; 12.48) 0 2 -_—-_— 42 F oC
Moser et al, 1988 (No OC-users) e -5.00 5.52 [-15.81; 5.81) 0 2 —_—lr 43 F Non-OC
Szanto et al, 1969 19 1.00 203 [-2.98; 4.98] 0 2 - 54 M GP
Huttunen et al, 197 40 -0.40 0.2¢ [0.90; 0.10]) 0 0 ; 1€ MF GP
Maersk et al, 2012 14 0.1 0.54 [-0.95; 1.17) 0 0 18 MF ow/os
Random effects model (r = 0.82) 1.82 [-2.30; 5.95) -

Prediction interval [-13.40; 17.05) O  —

Heterogeneity: I* = 88% [T7%; 32%), <* = 40.8383, p <0.01 ! ) 4 )

Residual heterogensity: I° = 87% [78%; 92%], p <0.01 -20 =10 0 10 20

Random effects model (r = 0.5): 0.32 [-1.51; 2.14) Black = Parallel Red = Cross-over

Random effects model (r = 0.99): 1.88 [-2.98; 8.7) r 0.5 = 1 -> significant effect (0.82) becomes non-significant (0.5); r 0.99 = 2 -> non significant effect (0.82) becomes significant (0.99)

Figure G.4a: Effect of high vs low sugar intake on blood glucose at 120’ during an OGTT (mg/dL)
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Study N Mean Effect
Lewis et al, 2012 13 13.77
Hallfrisch et al, 1983a* (normoinsulinemic) 12 e.03
Hallfrisch et al, 1983a* (hyperinsulinemic) 12 25.90
Thompson et al, 1978 8 -3.00
Despland et al, 2017 8 -8.50
Israel et al, 1983* 24 27.00
Reiser et al, 19792 19 4.00
Moser et al, 1986 (OC-users) -] -17.00
Moser et al, 1986 (No OC-users) 6 -23.00
Szanto et al, 1969 19 17.00
Maersk et al, 2012* 14 -34.00
Ra 1 effects P 2 4
Random effects model (r = 0.82) 314

Prediction interval

Heterogeneity: I* = 88% [76%; 91%), <* = 235.6784, p < 0.01
Residual heterogeneity: I = 87% [78%; 32%]. p < 0.01
Random effects model (r = 0.5): 4.03 [-7.81; 15.88]

Random effects model (r = 0.99): 3.57 [-8.28; 15.41)

se Effect

2.01
e.es
1513
8.17
9.05
.14
10.33
8.24
591
3.39

3327

95% CI ro5 r0.99 Sugar diff (E%) Sex Subjects
[ 9.83; 17.72) ] ] ‘ 10 MF ow/oB
[-7.08; 19.14] 0 2 - 15 M Nl
[-2.75; 55.55] 0 2 {—-r— 15 M H
[-15.09; 9.09] 0 2 - 20 M GP
[-26.24; 9.24) 0 2 25 M GP
[14.97; 39.03) 0 0 - 28 MF H
[-18.24; 24.24] 0 0 —— 20 MF GP
[-33.15; 0.85] 1 0 —= 43 F oc
[-34.58; -11.42] 0 0 o 43 F Non-OC
[ 10.36; 23.64] 0 0 1 54 M GP
[6.63: 14.51 -

[-99.21; 31.21] 0 0 I — 18 MF ow/oB
2 1.21 ———

[-7.33; 13.60] -
[-33.63; 39.91] —

r T T 1

-100 -50 0 50 100
Black = Parallel Red = Cross-over
0.5 = 1 > significant effect (0.82) gnificant (0.5); r 0.99 = 2 -> non significant effect (0.82) gnificant (0.99)

Figure G.4b: Effect of high vs low sugar intake on insulin at 120’ during an OGTT (pmol/L)
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Figure G.4c: Effect of high vs low sugar intake on fasting glucose (mg/dL)

Study N Mean Effect se Effect 95% CI ros r0.99 Sugar diff (E%) Sex Subjects Sugar Source
Lewis et al, 2013 13 7.20 218 [2.97:11.43] 0 0 —— 10.00 MF ow/oB Mix Mix
Black et al, 2008 123 0.00 1.08 [212; 2.12) 0 0 - 15.00 M BMI<35 Mix Mix
Hallfrisch et al, 1983a* (NI - HI) 24 0.53 1.00 [-1.44; 2.50] 0 2 . B 15.00 M NI -HI Fruct F
Swanson et al, 1992 14 0.00 1.7 [-3.35; 3.35) 0 [ —— 16.60 MF GP Fruct Mix
Lowndes et al, 2015 32 3.0 1.08 [1.48; 5.72) 0 0 ] = 18.00 MF BMI<35 Mix B
Umpleby et al, 2017 (No NAFLD) 14 054 1.04 [-2.58; 1.50) ] 2 - 20.00 M OW/No-NAFLD Mix Mix
Umpleby et al, 2017 (NAFLD) 1 072 0.97 [-2.63; 1.19) 0 2 = 20.00 M OW/NAFLD Mix Mix
Lowndes et al, 2014b* 55 0.88 1.00 [-1.10; 2.82] 0 0 —-= 2200 MF BMI<35 Mix B
Israel et al, 1982° 24 11.10 124 [8.68:13.52) 0 0 = 28.00 MF H Mix F
Moser et al, 1986 (OC-users) [} 2.00 212 [1.16; 7.16] 0 2 -+ 43.00 F oc Mix F
Moser et al, 1986 (No OC-users) [} 14.00 4.18 [5.81;22.19] 0 0 — 43.00 F Non-OC Mix F
Diet = Ad libitum

Msjid et sl, 2013 31 468 1.08 [6.75; -2.61) 0 0 = 8.00 M GP Mix B
Markey et sl, 2018 50 050 084 [-2.18; 0.28] ] 2 = 10.00 MF Non-OB Mix Mix
Campos et al, 2015 12 0.00 153 [-3.00; 2.00) 0 0 —— 18.00 MF ow/oB Mix B
Hollis et al. 2009 25 432 218 [0.04; 8.60] 1 0 —— 18.00 MF ow Mix B
Maers et al, 2012° 14 3.08 241 [-1.66; 7.78] 0 2 - 18.00 MF ow/oB Mix B
Seris et al, 2000 79 216 1.44 [0.65; 4.97] 0 0 i 19.00 MF ow/oB Mix Mix
Hemandez-Cordero et al, 2014 120 0.40 0.30 [0.19; 0.99] 0 2 20.00 F ow/oB Mix B
Raben et al, 2002* 1 2.70 1.89 [-1.00; 6.40) 0 2 +Ha— 23.00 MF ow Mix Mix
Random effects mode 82 04 [-1.48; 2.44) e 23

Random effects model (r = 0.82) 194 [0.23; 366] -

Prediction interval [-5.61; 9.50] —_—

Heterogenaity: I = 87% [82%: 91%], +* = 12.0830, p < 0.01 ! oo

Residual heterogeneity: I* = 88% [80%: 91%]. p <0.01 5 0 5 10 15 20 25

Random effects model (r=0.5): 1.4 [-0.34; 3.13] Black = Parsllel Red = Cross-over

Random effects model (r = 0.99): 2.33 [0.25; 4.48] 0.5 = 1 -> significant effect (0.82) becomes non-significant (0.5); r 0.99 = 2 -> non signi effect (0.82) ig 0.99)

Figure G.4c1: Stratified by type of diet
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-
Study N Mean Effect  se Effect 95% CI r05 r093 Sugar diff (E%) Sex Subject
Source
Majid et a 3 -4.68 1.08 [8.75; -2.61] ] 0 8.00 M GP
Lowndes et sl, 2015 32 3.60 1.08 [1.48; 572] 0 0 18.00 MF BMI<35
Campos et al, 2015 13 0.00 1.53 [-3.00; 3.00] 0 0 18.00 MF OW/OB
Hollis et al, 2009 25 432 218 [0.04; 8.60] 1 0 18.00 MF ow
Maersk et al, 2012° 14 3.08 2.41 [-1.66; 7.78) 0 2 18.00 MF ow/oB
Hermandez-Cordero et al, 2014 120 0.40 0.20 [0.19; 0.99] 0 2 20.00 F ow/oB
Lowndes et al, 2014b* 55 0.86 1.00 [-1.10; 2.82] ] [ 22,00 MF BMI<25
Random effects model (r = 0.82 82 [-1.46 1C
Source F J
Hallfrisch et al, 1982a" (NI - HI) 24 053 1.00 [-1.44; 2.50] ] 2 15.00 M NI - HI
Israel et al, 1983° 24 11.10 124 [8.68;13.52) ] 0 28.00 MF Hl
Moser et al. 1986 (OC-users) e 3.00 212 [-1.16; 7.16) 0 2 4200 F oc
Moser et al, 1986 (No OC-users) e 14.00 418 [5.81:22.19 0 0 42,00 F Non-OC
Randor ects model (r 0.82 6.63 [0.52; 12.75)
Source = Mixe
Lewis et al, 2013 13 7.20 218 [2.97; 11.43) ] [ 10.00 MF ow/oB
Markey et al, 2016 50 -0.90 084 [-2.16; 0.36] 0 2 10.00 MF Non-OB
Black et al, 2008 13 0.00 1.08 [212; 212) 0 [ 15.00 M BMI<35
Swanson et al, 1992 14 0.00 1.71 [-2.35; 3.25) 0 0 16.60 MF GP
Saris et al, 2000* 79 2.18 1.44 [0.65; 4.97] ] 0 19.00 MFE ow/oB
Umpleby et al, 2017 (No NAFLD) 14 0.54 1.04 [-2.58; 1.50) ] 2 20.00 M OW/No-NAFLD
Umpleby et al, 2017 (NAFLD) 1" 072 0.97 [-2.63; 1.19] 0 2 20.00 M OW/NAFLD
Raben et al, 2002* 1 270 189 [-1.00; 8.40] ] 2 23.00 MF ow
Random effects model (r = 0.82 7 [0.77; 2.12)
Random effects model (r = 0.82) 1.94 [0.23; 3.66)
Prediction interval [-5.61; 9.50]
Heterogeneity: I° = 87% [82%: 91%]. = = 12.0820. p <0.01 !

Residual heterogeneity: I* = 85% [77%; 90%]. p <0.01
Random effects model (r = 0.5): 1.4 [-0.34; 3.13]
Random effects model (r = 0.99): 2.3 [0.25; 4.48)

-5 0 5 10 15 20 25

Black = Parsllel Red = Cross-over
10.5 = 1 -> significant effect (0.82) becomes non-significant (0.5); r 0.99 = 2 -> non significant effect (0.82) becomes significant (0.99)

Figure G.4c2: Stratified by sugars source

Fruct

rrEEEOR

23
1.5

05
41

P o

‘o

‘ J: EFSA Journal

Weeks RoB

12
12
24

NRNN = = an

10

L N G

»n
>
a0 N b ok ek

www.efsa.europa.eu/efsajournal

227

EFSA Journal 2022;20(2):7074



Tolerable Upper Intake Level for dietary sugars

Study

Lewis et al, 2013
Black et al, 2008

Hallfrisch et al, 19832 (normoinsulinemic)
Hallfrisch et al, 1983a* (hyperinsulinemic)

Lowndes et al, 2015

Umpleby et al, 2017 (No NAFLD)
Umpleby et al, 2017 (NAFLD)
Israel et al, 1983°

Israel et al, 1983

Moser et al, 19868 (OC-users)
Moser et al. 1988 (No OC-users)

Markey et al, 2018
Campos et al. 2015
Maersk et al, 2012°
Saris et al, 2000°
Raben et al, 2002

Random effects model (r = 0.82)
Prediction interval

Heterogeneity: I = 33% [30%: 95%), +* = 585.7827, p < 0.01
%], p <0.01
Random effects mode! (¢ = 0.5): 12 85 [1.89; 23 81)

Random effects model (r = 0.99) 18.04 [1 85 24 42

Residual heterogenety: I = 51% [87%:
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Footnote to Figure G4. * differences in BW change between high and low sugar intake; B = beverages; BMI = body mass index; BW = body weight; CI = confidence interval; E% = energy percentage; F
under Sex = females; F under Source = food; Fruct = fructose; GP = general population; H-I = hyperinsulinemia; M = males; MF = males and females; Mix under Sugar = sugar mixtures; Mix under
Source = foods and beverages; N = average sample size per arm; N-I = normo-insulinemia; NAFLD = non-alcoholic fatty liver disease; OB = obese; OC = oral contraceptives; OW = overweight; r05 and
r099 = change in the significance of the effect (0 = no change; 1 = change) when assuming a correlation coefficient of respectively 0.50 and 0.99 (instead of 0.82) when computing the SE of the effect

measurement; RoB = risk of bias (tier). Study duration is expressed in weeks.

Figure G.4d: Effect of high vs low sugar intake on fasting insulin (pmol/L)
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Figure G.5: Randomised controlled trials: effect of fructose vs. glucose on measures of glucose tolerance

Study N Mean Effect se Effect 95% CI ros r0.99 Fru-Glu (E%) Sex Subjects Source BW* Weeks RoB
Diet = Isocal with eutral energy balance

Lowndes et al, 2015 32 1.80 1.97 [-2.06; 5.66) 0 0 = 9.00 MF BMI<35 B . 10 1
Koh et al, 1988 (NGT) 9 -10.80 208 [-14.88; -8.72] 0 ] — 15.00 MF NGT Mix 3 - 2
Koh et al, 1988 (IGT) 9 9.72 2,09 [-12.81; -5.63] 0 0 — 15.00 MF IGT Mix 5 4 >
Kelsay et al, 1974 8 £.00 2.47 [-10.85;-1.15] 1 0 —= 4250 MF GP F . B 2
Random effects mo 6.15 [-11.85 16] i

Diet = Isocaloric with positive ener

Silbernagel et al, 2011 10 0.26 290 [-5.33; 6.05) 0 0 — 22.00 MF BMI<35 B -1.5 4 1
Diet = Ad libitum

Angelopoulos et al, 2015~ 70 0.80 0.77 [-0.71; 2.31) 0 2 - 9.00 MF BMI<35 B 0.1 10 1
Mark et al, 2014 38 1.62 1.53 [-1.28; 4.62) 0 0 +— 18.00 F ow/oB B 0.4 - 1
Jinetal, 2014 10 -9.28 5.1 [-19.47; 0.75] 0 2 -_—T 20.00 MF NAFLD B 0.2 4 1
Stanhope et al, 2009 16 3.70 1.88 [ 0.01; 7.29] 1 0 . 25.00 MF ow/oB B 0.2 8 2
Random effects mode 1.12 [-0.13; 2 >

Random effects model -2.67 [-6.46; 1.11] -

Prediction interval [-15.99; 10.64] T ———

Heterogeneity: I° = 87% [78%; 93%), <* = 27.9789, p <0.01 ! ! ' !

Random effects model (r = 0.5): -1.83 [-8.05; 2.4) -20 -10 0 10 20

Random effects model (r = 0.59): -3.08 [-7.57; 1.39] Black = Parallel Red = Cross-over

r 0.5 = 1 -> significant effect (0.82) becomes non-significant (0.5); r 0.99 = 2 -> non significant effect (0.82) becomes significant (0.99)

Figure G.5a: Effect of fructose vs glucose on fasting glucose (mg/dL)
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Study N Mean Effect se Effect 95% ClI r05 r0.99 Fru-Glu (E%) Sex Subjects
Lowndes et al, 2015 32 2230 10.28 [ 1.95; 42.85] 1 0 2.00 MF BMI<28
Koh et al, 1988 (NGT) 9 -£0.04 18.18 [-91.78; -28.23] 0 0 —— 15.00 MF NGT
Koh et al, 1388 (IGT) 9 -20.01 28.38 [-71.72; 31.89] 0 2 15.00 MF IGT
Kelssy et al, 1974 g 0.00 10.62 [-20.81; 20.81] 0 0 - 42.50 F GP
Silbernagel et al, 2011 10 -5.00 11.40 [-27.35; 17.35) 0 0 - 22.00 MF BMI<35
Mark et al, 2014 35 7.38 573 [-3.86; 18.62) 0 2 16.00 F ow/ioB
Jinetsal. 2014 10 149.21 61.65 [ 28.38: 270.04] 1 0 —_— 20.00 MF NAFLD
Stanhope et al, 2009 16 6.25 11.70 [-16.68; 29.17] 0 0 = 25.00 MF ow/oB

N »
Random effects model 077 [-20.07; 18.53]
Prediction interval [-61.75; 60.20]

2 : r T T 1

Heterogeneity: I” = 73% [48%; 87%)], = = 524.0376, p < 0.01
Residual heterogensity: 1° = 73% [55%; §1%], p < 0.01 -100 0 for 200 300
Random effects model (r = 0.5): 1.9 [-19.83; 23.63] Bhick=Paslisl Red=Oomcws
Random effects model (r = 0.99): -1.9 [-35.5; 31.69] r 0.5 = 1 -> significant effect (0.82) becomes non-significant (0.5); r 0.99 = 2 -> non significant effect (0.82) becomes significant (0.99)

Source

Mix
Mix

BwW* Weeks

0.4
02
02

10
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Footnote to Figure G5. * differences in BW change between high and low sugar intake; B = beverages; BMI = body mass index; BW = body weight; Cl = confidence interval; E% = energy percentage; F under Sex = females; F

under Source = food; Fru = fructose; Glu = glucose; GP = general practitioner; IGT = impaired glucose tolerance; MF = males and females; Mix = foods and beverages; N = average sample size per arm; NAFLD = non-alcoholic
fatty liver disease; NGT = normal glucose concentration; OB = obese; OW = overweight; r05 and r099 = change in the significance of the effect (0 = no change; 1 = change) when assuming a correlation coefficient of

respectively 0.50 and 0.99 (instead of 0.82) when computing the SE of the effect measurement; RoB = risk of bias (tier). Study duration is expressed in weeks.

Figure G.5b: Effect of fructose vs glucose on fasting insulin (pmol/L)
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[

Figure G.6: Randomised controlled trials: effect of high vs. low sugar intake on blood lipids
Figure G.6a: Effect of high vs low sugar intake on total cholesterol (mg/dL)
Study N Mean Effect se Effect 95% CI r05 r0.93 Sugar diff (E%) Sex Subjects Sugar Source BW* Duration RoB
Diet = Isocaloric with ne ; balanc
Gostner et al, 2005 19 -10.00 881 [-22.96; 2.9€)] 0 2 —= 8.00 MF GP Mix F 0 4 1
Lewis et al, 2013 13 7.73 484 [-1.36: 16.83] 0 2 F—— 10.00 MF ow/oB Mix Mix 07 8 1
Lowndes et sl, 2014s 15 1430 8.14 [-20.268; 1.6€) 0 2 —_— 10.00 MF ow/os Mix B 0 10 2
Black et al, 2008 13 2359 18.58 [12.79; 59.97) 0 2 —_— 15.00 M BMI<25 Mix Mix 04 8 1
Hallfrisch et al, 1983a" (normoinsulinemic) 12 14.40 420 [ 8.17: 22.63] 0 0 - 15.00 M N-l Fruct F 5 2
Hallfrisch et al, 1983s" (hyperinsulinemic) 12 11.40 8.40 [-5.08; 27.8€) 0 2 T 15.00 M el Fruct F 5 2
Swanson et al, 1992 14 14.21 3.95 [ 6.56; 22.05) 0 0 == 16.60 MF GP Fruct Mix 4 1
Reiser et sl, 1988a" (normoinsulinemic) 1 15.08 899 [ 1.38: 28.78) 1 [ —— 20.00 M Nl Fruct F 5 2
Reiser el al.. 19898 (hyperinsulinemic) 10 2282 7.84 [ 7.44: 38.19) 1 [} —— 20.00 M H Fruct F : 5 2
Umpleby et al, 2017 (No NAFLD) 14 1082 592 [-0.77: 22.43) 0 2 —E— 20.00 M OW/No-NAFLD Mix Mix 22 12 2
Umpleby et al, 2017 (NAFLD) 1 1253 7.32 [-0.81: 27.88] 0 2 —=— 20.00 M OW/NAFLD Mix Mix 21 12 2
Lowndes et sl, 2014b" 55 8.60 470 [-262: 15.82) 0 2 T 2200 MF BMI<25 Mix B 4.1 10 2
Isrgel et al, 1983° 12 52.00 8.1 [36.11: 67.89) (] [ —a— 28.00 M Hel Mix F 38 8 1
Isrsel et sl, 1983" 12 21.00 3.31 [14.51; 27.49) 0 [ = 28.00 F Hl Mix F 0.2 e 1
Groen et al, 1966 15 27.00 8.18 [11.00; 42.00] 0 0 —=— 20.00 MF GP Mix Mix 08 5 2
Reiser et al, 1979a" 19 26.00 9.53 [ 7.31: 44.69) 1 [ —a— 30.00 MF GP Mix F 05 6 2
Moser et al, 1986 (OC-users) 6 15.00 7.97 [-0.62; 20.62) 0 2 —a 43.00 F oc Mix F Kl 4 1
Moser et al, 1986 (No OC-users) e -14.00 1222 [-38.17: 10.17) 0 2 — s 43.00 F Non-OC Mix F 1 4 1
Random effects i jel (r 0.82 13 6.6 2 » ’
Diet = Ad libitum
Msjid et al, 2013 31 -26.68 4.44 [-35.29; -17.98) 0 [ = 8.00 M GP Mix 8 : 4 2
Markey et al, 2016 50 0.39 217 [-3.86; 4.63] 0 0 = 10.00 MF Non-OB Mix Mix 0.1 3 1
Smith et al, 1996 16 19.24 9.13 [ 1.44; 37.23) 1 [ —— 12.00 MF HTG Mix Mix 27 24 2
Huttunen et al, 1976 40 7.73 1.32 [-29.93; 14.46] [ [ 16.00 MF GP Mix Mix : 72 2
Campos et al, 2015 13 0.00 6.36 [-13.45; 13.45) [ [ —— 18.00 MF ow/oB Mix B 23 12 1
Hollis et al, 2009 25 0.39 539 [-10.17; 10.95) 0 0 —— 18.00 MF ow Mix B 15 12 1
Msersc et al, 2012° 14 25139 7.78 [19.94; 50.44] 0 [ | —— 18.00 MF ow/oB Mix B 1 24 2
Saris et al, 2000 79 .77 3.50 [-8.42, 6.8) [ [ = 19.00 MF owioB Mix Mix 09 24 1
Hermandez-Cordero et al, 2014 120 -1.00 1.07 [-3.10; 1.10) 0 2 I 20.00 F ow/oB Mix B 0.5 2 2
Raben et al, 2002° 1 425 10.50 [-24.83; 16.23) [ [ —— 23.00 MF ow Mix Mix 28 10 1
Werner et sl, 1984 12 5.80 837 [-10.60; 22.20) 0 2 —=— 24.00 MF Gslistones Mix Mix 14 8 2
Random effects m e = ¥4 1.34 7.71 1 38) 1’
Random effects model (r = 0.82) 871 [ 2.86; 14.56] -
Prediction interval [-21.33; 38.76] S——
Heterogeneity: I = 87% [82%; 0%, <" = 205.4915, p <0.01 T e
Residual heterogeneity: I = 79% [70%; 85%]. p < 0.01 4 20 0 20 40 60
Random effects model (r = 0.5): 7.27 [1.43; 13.11] Black = Parallel Red = Cross-over
Random effects model (r = 0.95): 9.38 [3.14; 15.61)] r0.5=1->signi effect (0.82) igni (0.5); r 0.98 = 2 -> non significant effect (0.82) becomes significant (0.99)

Figure G.6a1l: Stratified by type of diet
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Study

Source = Beverages

Masjid et al, 2012
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Figure G.6a2: Stratified by sugars source
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85% CI r05 r0.99 Sugar diff (E%)
[-35.39; -17.98) 0 0 8.00
[-20.26; 1.66] 0 2 10.00
[-13.45; 12.45) 0 0 18.00
[-10.17; 10.95] 0 0 18.00
[19.94; 50.44] 0 0 18.00
[-2.10; 1.10] 0 2 20.00
[-2.82; 15.82) 0 2 22,00
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r T T T 1
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Black = Parallel Red = Cross-over
r0.5=1->signifi effect (0.82) igni (0.5); r 0.99 = 2 -> non significant effect (0.82) becomes significant (0.99)
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Diet BW* Weeks RoB
AL 4 2
Eu 0 10 2
AL 23 12 1
AL 15 12 1
AL 1 24 2
AL 05 28 2
Eu -41 10 2
Eu 0 4 1
Eu 5 2
Eu 5 2
Eu 5 2
Eu 5 2
Eu -3.8 -] 1
Eu 0.2 -] 1
Eu 0.5 -] 2
Eu -1 4 1
Eu 1 4 1
Eu 0.7 -] 1
AL 0.1 8 1
AL 27 24 2
Eu 04 -] 1
AL " 72 2
Eu 4 1
AL 08 24 1
Eu 22 12 2
Eu 21 12 2
AL 2¢e 10 1
AL 1.4 -] 2
Eu 08 5 2

www.efsa.europa.eu/efsajournal

232

EFSA Journal 2022;20(2):7074



2%

‘o

‘ J: EFSA Journal

Tolerable Upper Intake Level for dietary sugars

Figure G.6b: Effect of high vs low sugar intake on LDL-cholesterol (mg/dL)

Study N Mean Effect se Effect 95% CI r05 r093 Sugar diff (E%) Sex Subjects Sugar Source BW* Duration RoB
Diet = Isocaloric with neutral energy balance

Gostner et sl, 2005 19 -12.20 812 [-25.20; -1.20] 1 ] — €.00 MF GP Mix F 0 4 1
Lewis et al, 2012 12 387 367 [-2.32; 11.08] 0 2 - 10.00 MF ow/oB Mix Mix 0.7 -] 1
Lowndes et al, 2014s 15 -11.80 685 [-25.22; 1.62] 0 2 b o 10.00 MF Oow/OB Mix B 0 10 2
Black et al, 2006 12 20.50 €.41 [ 7.94; 33.05) 1 0 —_— 15.00 M BMI<25 Mix Mix 0.4 -] 1
Hallfrisch et al, 1982a* (NI - HI) 24 .90 458 [-2.08: 15.88] 0 2 T 15.00 M NI - HI Fruct F 5 2
Swanson et al, 1992 14 10.44 328 [ 4.08; 18.82) 1 0 - 16.60 MF GP Fruct Mix 4 1
Reiser et al, 1989s* (normeinsulinemic) 1" 1276 490 [ 2.15; 22.37) 1 0 — 20.00 M Nl Fruct F 5 2
Reiser el al., 1989a* (hyperinsulinemic) 10 8.12 564 [-2.94; 19.18] 0 2 T 20.00 M Hel Fruct F 3 5 2
Umpleby et al, 2017 (No NAFLD) 14 £.41 468 [-3.69; 14.52) 0 2 -T_=— 20.00 M OW/Ne-NAFLD Mix Mix 22 12 2
Umpleby et al, 2017 (NAFLD) 1" 8.57 827 [-5.71: 18.86) 0 2 T 20.00 M OW/NAFLD Mix Mix 2.9 12 2
Lowndes et al, 2014b* 55 3.e0 4.00 [-4.24; 11.44) 0 2 -= 22,00 MF BMI<25 Mix B -41 10 2
Israel et sl, 1982° 12 35.00 8.60 [22.08; 47.94) 0 0 —_— 28.00 M H-l Mix F 328 e 1
Israel et al, 1983* 12 14.00 331 [ 7.51; 20.49) 0 0 — 28.00 F H-l Mix F 0.2 -] 1
Randor ts model (r = 0.82 7.88 [ 1.82; 13.94] -

[ Ad libitum

Msjid et al, 2012 k4 -20.11 a2 [-26.60; -12.62] 0 0 - 8.00 M GP Mix B 5 4 2
Markey et al, 2016 50 0.29 1.82 [-3.18; 3.96) 0 0 - 10.00 MF Non-OB Mix Mix 0.1 8 1
Hollis et al, 2009 25 1.55 5.39 [-9.02; 12.12) 0 0 — 18.00 MF ow Mix B 1.5 12 1
Maersk et al, 2012° 14 2242 777 [ 7.21; 37.65) 1 0 | —_— 18.00 MF ow/ocs Mix B 1 24 2
Saris et al, 2000° 79 27 338 [-9.28; 2.86) 0 0 —_— 18.00 MF ow/ce Mix Mix 09 24 1
Hernandez-Cordero et al, 2014 120 -£.00 0.75 [-7.47; -453) 0 0 I 20.00 F ow/oB Mix B 05 38 2
Werner et al, 198 12 1.16 7.35 [-13.25; 15.57) 0 0 —_— 2400 MF Gallstones Mix Mix 1.4 -] 2
Random effects model (r = 0.82 1.66 [-10.17; 6.84) -‘—

Random effects model (r = 0.82) 4.49 [-0.88; 9.87] -

Prediction interval [-19.76; 28.75) —

Heterogeneity: I = 90% [85%; $3%]. <" = 125.7878, p < 0.01

Residual heterogeneity: I = 81% [71%; 87%]. p < 0.01 -20 o 20 40

Random effects model (r = 0.5): 3.38 [-2.03; 8.75) Black = Parallel Red = Cross-over

Random effects model (r = 0.98): 4.91 [-0.88; 10.71] r0.5 = 1 -> significant effect (0.82) becomes non-significant (0.5); r 0.99 = 2 -> non significant effect (0.82) becomes significant (0.99)

Figure G.6b1: Stratified by type of diet
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Study N Mean Effect se Effect 95% CI r0s r0.99 Sugar diff (E%) Sex Subject Sugar Diet BwW* Weeks RoB
Source = Bev ;

Majid et al, 2012 21 -20.11 331 [-26.€0; -13.62] 0 0 — 8.00 M GP Mix AL . 4 2
Lowndes et al, 2014a 15 -11.80 e.8s [25.22; 1.62) 0 2 —_—T 10.00 MF ow/CcB Mix Eu 0 10 2
Hollis et al, 2009 25 1.55 5.39 [-9.02; 12.12) 0 0 —_— 18.00 MF ow Mix AL 15 12 1
Msersk et al, 2012° 14 2243 7.77 [ 7.21; 37.65) 1 0 —— 18.00 MF ow/oB Mix AL 1 24 2
Hernandez-Cordero et al, 2014 120 -£.00 0.75 [-7.47; -4.53) 0 0 i 20.00 F ow/oB Mix AL 05 38 2
Lowndes et al, 2014b" 55 3.60 4.00 [-4.24; 11.44] 0 2 —1=— 22.00 MF BMI<35 Mix Eu -41 10 2
Random effects model (r = 0.82 2.50 [-13.52 i

Source = Foods

Gostner et al, 2005 19 -13.20 6.12 [-25.20: -1.20] 1 0 —— 8.00 MF GP Mix Eu 0 4 1
Hallfrisch et al, 1983a" (NI - HI) 24 6.90 458 [-2.08: 15.88] 0 2 1+ 15.00 M NI - HI Fruct Eu 5 2
Reiser et al, 1989s" (normoinsulinemic) 1" 12.78 490 [ 315: 22.37) 1 0 — 20.00 M N-I Fruct Eu 5 2
Reiser el al., 1989a* (hyperinsulinemic) 10 8.12 564 [-2.94; 19.18] 0 2 T 20.00 M Hel Fruct Eu 5 2
lsrael et al, 1982 12 35.00 8.60 [22.08; 47.94) 0 0 — 28.00 M Hel Mix Eu -28 8 1
Israel et al, 1982 12 14.00 331 [ 7.51; 0 0 — 28.00 F Hl Mix Eu 0.2 (] %
R ts model (r 10.52 [-1.23 (-

Source = Mixed

Lewis et al, 2012 12 3.87 3.67 [-2.32; 11.06) 0 4 10.00 MF ow/oB Mix Eu 0.7 -] 1
Markey et al, 2016 50 0.3 1.82 [-2.18; 2.96] 0 0 10.00 MF Non-OB Mix AL 0.1 8 1
Black et sl, 2008 13 20.50 6.41 [ 7.94; 33.05] 1 0 15.00 M BMI<35 Mix Eu 0.4 (-] 3
Swanson et al, 1992 14 10.44 326 [ 4.08; 16.82) 1 0 16.60 MF GP Fruct Eu s 4 1
Saris et al, 2000° 79 27 3.35 [-9.28; 3.86) 0 0 19.00 MF ow/oB Mix AL 09 24 1
Umpleby et al. 2017 (No NAFLD) 14 5.41 4.65 [-3.69: 14.52) 0 2 20.00 M OW/Ne-NAFLD Mix Eu 22 12 2
Umpleby et al. 2017 (NAFLD) 1 6.57 6.27 [-5.71: 18.86) 0 > 4 20.00 M OW/NAFLD Mix Eu 21 12 2
Werner et al, 1984 12 118 735 [-13.25; 0 0 —_— 2400 MF Gallstones Mix AL 14 8 2
Randorr 0.82 [ 027 [

Random effects model (r = 0.82) 449 [-0.88; 9.87] Rt

Prediction interval [-19.76; 28.75] ———

Heterogeneity: I = 50% [85%; 33%), < = 125.7878, p < 0.01 f v

Residual heterogensity: I* = 81% [71%; 88%], p < 0.01 -20 0 20 40

Random effects model (r = 0.5): 3.38 [-2.03; 8.75)] Black = Parallel Red = Cross-over

Random effects model (r = 0.99): 4.91 [0.88; 10.71) r0.5 = 1 -> significant effect (0.82) becomes non-significant (0.5); r 0.99 = 2 -> non signi effect (0.82) ignifi (0.99)

Figure G.6b2: Stratified by sugars source
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Figure G.6c: Effect of high vs low sugar intake on HDL-cholesterol (mg/dL)

Study N Mean Effect se Effect 95% CI ro5 r0.93 Sugar diff (E%) Sex Subjects
socaloric with neutral energy balance

Gostner et al, 2005 19 1.20 192 [-2.48; 5.08) 0 2 —TE— .00 MF GP

Lewis et al, 2012 13 387 183 [ 0.27; 7.48) 1 0 10.00 MF ow/oB

Lowndes et al, 20143 15 -3.20 3.44 [-10.04; 2.44) 0 2 -_— 10.00 MF Ow/OB

Black et al, 2008 13 0.00 1.39 [-273; 2.73) 0 ] — 15.00 M BMI<35

Hallfrisch et al, 1982a" (NI - HI) 24 210 1.03 [ 0.08; 412) 1 0 [ 15.00 M NI - HI

Swanson et al, 1992 14 3.09 162 [-0.09; 6.28) 0 2 8 1660 MF GP

Reiser et al, 1989a* (normoinsulinemic) 1 193 1.70 [-1.40; 527) 0 2 T 20.00 M N-I

Reiser el al., 1989s" (hyperinsulinemic) 10 0.39 1.81 [-277; 3.55) 0 0 — 20.00 M H-l

Umpleby et al, 2017 (No NAFLD) 14 1.16 1.74 [-2.28; 4.58) 0 2 20.00 M OW/No-NAFLD

Umpleby et al, 2017 (NAFLD) 1 232 1.87 [-1.35; 5.99] 0 2 20.00 M OW/NAFLD

Lowndes et al, 2014b* 55 -0.20 1.59 [-3.32; 292) 0 0 —_— 2200 MF BMI<35

Israel et al, 1983~ 12 2.00 1.20 [ 0.65; 5.35) 1 0 - 28.00 M H-1

Israel et al, 1983 12 7.00 1.80 [ 2.47;10.53] 0 0 — 28.00 F H-l

B or ts =0.82 [ 0.96; 2.99] -

Diet = Ad libitum

Msjid et al, 2012 31 232 0.84 [ 0.67; 3.97) 1 0 —— 8.00 M GP

Markey et al, 2016 50 0.00 1.18 [-232; 2.32) 0 0 — 10.00 MF Non-OB

Smith et al, 19968 16 -3.87 262 [-9.02; 1.29) 0 2 —_— 12.00 MF H-TG

Campos et al, 2015 12 0.00 3.62 [-7.10; 7.10]) 0 0 —_— 18.00 MF ow/oB

Hollis et al, 2009 25 1.55 221 [-2.78; 5.88) 0 2 T 18.00 MF ow

Maersk et al, 2012* 14 232 264 [-2.86; 7.50] 0 0 b 18.00 MF Oow/CB

Saris et al, 2000* 79 -1.92 1.24 [-4.26; 0.50] 0 0 —T 19.00 MF ow/oB

Hernandez-Cordero et al, 2014 120 -1.90 0.20 [-2.49;-1.21) 0 [} - 20.00 F ow/oB

Raben et al, 2002* 1 1.1¢ 3.23 [-5.17; 7.49) 0 0 —_— 22.00 MF ow

Werner et al, 1984 12 -4.25 1.41 [-7.02;-1.49) 1 0 —_— 24.00 MF Gallstones

Random effects model (r = 0.82 66 [-2.25 4] -

Random effects model (r = 0.82) 0.83 [-0.25; 1.91] i

Prediction interval [-3.51; 5.17] ——

Heterogenaity: I* = 77% [66%; 85%), < = 4.0905, p < 0.01 ' ! !

Residual heterogeneity: I° = 55% [34%; 74%], p <0.01 -10 5 o 5

Random effects model (r = 0.5): 0.54 [-0.52; 1.61) Black = Parsllel Red = Cross-over

Random effects model (r = 0.99): 0.88 [-0.24; 1.95) r 0.5 = 1 -> significant effect (0.82) becomes non-significant {(0.5); r 0.89 = 2 -> non significant effect (0.82) becomes significant (0.99)

Figure G.6c¢1: Stratified by type of diet
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