Tolerable Upper Intake Level for dietary sugars

Regression coefficients sorted by exposure and cohort - baseline exposure
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Nof
Publication Swdy Age. Mean particpantsin  Folow-up  Unit change Exposure, Model Beta
(Author, Year) Location (SD/Range) analysis duration (y) i exposure Mean (SDrange)  Outcome Sex Sescription - 3 categories coefficient (95% CI)
DCH 885D
Olsen et al., 2016 oK 83(%0-88) 2126 50 per200 miid increase  105(0.3-200.3) 1y change in WC (em) Mixed  Leastadjusted model 0.03 (0.10, 0.15)
Oisen et ai 2016 oK 83 (50 - 58) 2120 50 per200migincrease  10.5(0.3-200.3)  T-y change in WC (om) Moxed  Most adjusted model (EI) 003 (0.09, 0.16)
Olsen et al. 2016 oK £3(20-88) 2126 50 per200 miidincrease  105(0.3-2003) -y change i residuals of WC regressed on BMI (em) Mixed  Leastadjusted model £.02(-0.13,0.08)
Olsen et i 2010 oK 83(%0-58) 2126 50 per 200 miid increase  105(0.3-200.3) -y change in residuals of WC regressed on BMI (am) Mixed  Most adjusted model (El) .02 (-0.13,0.08)
EPIC-DIOGenes SSSD
Romaguera etel. 2011  IT,UK,NL.DE.DK  NR(20-00) 28937 55 per250 mid increase 86322 (525) 1-y change in residuals of WC regressed on BMI (cm) Females  Most adjusted model (BMI, EI) 0.05 (0.02.0.09)
Romagueraetel 2011  IT.UK.NL.DE.DK  NR (20-60) 10804 55 per 250 miidincrease 05076 (50182) 1.y change in residuals of WC regressed on BMI (em) Males  Most adjusted model (BMI, EI) 002 (0.00.0.04)
Inter00 SSSD
Olsen et 3l 2016 oK 484(282-632) 1264 20 per 200 miid increase  16.4 (0.0 - 500) 1y change in WC (em) Mixed  Leastadjusted model 0.02(:023,0.19)
Olsen et al. 2016 oK 484 (382-032) 1254 20 per 200 mid increase 104 (0.0 - 500) 1-y change in WC (om) Mixed  Most adjusted model (EI) 002 (0.20,0.24)
Olsen et al 2016 oK 484(282.632) 1264 20 per 200 miid increase 164 (0.0 - 500) 1-y change in residuals of WC regressed on BMI (cm) Mixed  Leastadjusted model 0.05 (0.00. 0.20)
Olsen et al, 2016 oK 484(282-632) 1254 20 per 200 miid increase  16.4 (0.0 - 500) 1y change in residuals of WC regressed on BMI (cm) Mixed  Most adjusted model (EI) 0.00 (0.06, 0.24)
AGAHLS SSSD+SSFD+SSFJ
Stoofetal., 2013 NL 127(1) 124 e per 220 miid increase 160 (137) unk fat (%) Females Least adjusted model -1.14 (-320,092)
Stoofetal. 2013 NL 127(1) 124 70 per 220 miid increase 160 (137) runk fat (%) Females Intermediate model (BMI) 0.7 ¢288.1.35)
Stoof et al., 2013 NL 127 (1) 124 270 per220 miid increase 180 (137) trunk fat (%) Females Most adjusted model (BMI, EI) 0.85(-302,1.31)
Swofetal, 2013 NL 129(1.1) 14 20 per 220 mid increase 200 (191) wunk fat (%) Males Least acjusted model ——— | 00 (0.17,3.18)
Stoofetal 2013 NL 120(1.1) 114 270 per 220 miid increase 200 (191) runk fat (%) Males Intermediate model (BMI) —— 1 57 (0.07. 3.08)
Stoofetal., 2013 NL 129 (1.1) 14 70 per220 miid increase 200 (191) runk fat (%) Males Most adjusted model (BM, ET) ——— ] 02 (0.14, 3.10)

Figure K.4c: Intake of SSBs at baseline and measures of waist circumference and abdominal fat
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Tolerable Upper Intake Level for dietary sugars

Regression coefficients sorted by exposure and cohort - Change in exposure
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Nof
Publication Study Age, Mean participants in Follow-up Unit change Exposure, Mean Model Beta
(Author, Year) Location (SD/Range) analysis duration (y) in exposure (SDirange) Outcome Sex description - 3 categories coefficient (95% CI)
MTC SSSD
Stem et al., 2017 MX 433(5.2) 9294 20 per 355 ml/d increase 04(0.5) change in WC (cm) Females  Most adjusted model - 0.90 (0.50, 1.40)
ALSPAC SSSD+SSFD
Bigomia et al_, 2015 UK 10.6 (0.2) 2455 30 per 180 ml/d increase NR WC (em) Mixed Least adjusted model (BMI) + 0.12(-0.08,0.32)
Bigomia et al., 2015 UK 10.6 (0.2) 2455 30 per 180 ml/d increase NR WC (em) Mixed Intermediate model (BMI) e 0.13(-0.07,0.33)
Bigomia et al., 2015 UK 10.6(0.2) 2455 30 per 180 ml/d increase NR WC (em) Mixed Intermediate model (BMI) - 0.22(0.02,0.42)
Bigomia et al., 2015 UK 10.6 (0.2) 1059 30 per 180 ml/d increase NR WC (cm) Mixed Most adjusted model (BMI) - 0.55(0.28, 0.82)
WAPCS SSSD+SSFD+SSFJ
Ambrosini et al., 2013 AU 14(0.2) NR 30 categorical 475(37.1) change in WC (%) Females Least adjusted model ——— 4 20 (2.50, 5.90)
Ambrosini et al., 2013 AU 14 (0.2) NR 30 categorical 475(37.9) change in WC (%) Females Intermediate model (BMI) —— 1.20 (0.20, 2.20)
Ambrosini et al., 2013 AU 14(0.2) NR 30 categorical 475(37.1) change in WC (%) Females  Most adjusted model (BMI) p—t— 0.90 (-0.20, 2.00)
Ambrosini et al., 2013 AU 14 (0.2) NR 30 categorical 475(37.1) change in WC (%) Males Least adjusted model —_— 2.30(0.70, 4.00)
Ambrosini et al., 2013 AU 14(0.2) NR 30 categorical 475(37.1) change in WC (%) Males Intermediate model (BMI) —— 1.20(0.30, 2.20)
Ambrosini et al., 2013 AU 14(0.2) NR 30 categorical 475(37.1) change in WC (%) Males Most adjusted model (BMI) —— 1.40 (0.20, 2.30)
1 I
59 o 59

Figure K.4d: Change in intake of SSBs and measures of waist circumference and abdominal fat
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Tolerable Upper Intake Level for dietary sugars

Publication (Author, Year)

DONALD 100% FJ
Libuda et al.. 2008
Libuda et al, 2008
Libuda et al. 2008
Libuda et al.. 2008

GUTS 100% FJ
Field ot al . 2003
Field et al.. 2003
Field et al., 2003
Field et al., 2003

5666 RRRR Eg

HPFS 100% FJ
Panetal, 2013
Panetal. 2013

&6

NHS 100% FJ
Panetal, 2013
Panetal, 2013

66

NHS 11 100% FJ
Panetal, 2013
Panetal, 2013

66

NGHS 100% FJ
Striegel-Mocre etal . 2006 US

WHI 100% FJ

Auverbach et al.. 2018
Auverbach et al, 2018
Auerbach et al, 2018

666

MOVE 100% FJ
Carison et al., 2012 us

Age. Mean
(SDRange)

118(9-18)
118(9-18)
119(9-18)
119(9-18)

12(9- 14)
12(9- 14)
118(9- 14)
11.8(9- 14)

50.6 (40 - 63)
50.6(40-63)

51.8(41-63)
51.8(41-63)

37.7(30-44)
37.7(30-44)

NR(9-10)

579(50-79)
57.9(50-79)
57.9(50-79)

67(6-7)

Nof
participants in

116
116
119
119

6715

6715

21988
21988

50013
50013

23N

49106
49106
49108

254

duration (y)

50
50
50
50

30
30
30
30

200
200

200
200

160
160

100

30
30
30

20

Regression coefficients sorted by exposure and cohort - Change in exposure

Unit change
in exposure

per 1 MU increase
per 1 MU/ increase
per 1 MU/ increase
per 1 MU/ increase

per 237 mi/d increase
per 237 mi/d increase
per 237 mi/d increase
per 237 mi/d increase

peor 177 mifd Increase
per 177 mi/d increase

peor 177 mifd Increase
per 177 mi/d increase

per 177 mi/d increase
per 177 mi/d increase

per 100 g/d increase

per 177 mi/d increase
per 177 mi/d increase
per 177 mi/d increase

per 237 mi/d increase

Exposure,
Mean (SD/range)

180 (236)
180 (236)
178 (224)
178 (224)

190 (190)
190 (190)
213(213)
213(213)

138 (0 - 430)
138 (0 - 430)

147 (0 - 405)
147 (0 - 405)

110(0 - 354)
110 (0 - 354)

119(112)
119(112)
119(112)

142(133)

Outcome

change in BMI z-score
change in BMI z-score
change in BMI z-score
change in BMI z-score

1.y change in BMI 2-score
1-y change in BMI z-score
1+y change in BMI z-score
1-y change in BMI z-score

4y change in BW (ig)
4-y change in BW (kg)

4-y change in BW (kg)
4y change in BW (ig)

4-y change in BW (kg)
4-y change in BW (k)

1-y change in BMI (kg/m)

change in BW (bs)
change in BW (Ibs)
change in BW (bs)

change in BMI z-score

I R LU T

Least adjusted model
Most adjusted model (E1)
Least adjusted model
Most adjusted model (E1)

Least adpsted model (BMI)
Most adjusted model (BMI. E1)
Least adjusted model (BMI)
Most adjusted model (BMI, E1)

Loast adjusted model
Most adpsted model (BMI)

Least adjusted model
Most adpsted model (BMI)

Least adpusted model
Most adpsted model (BMI)

Most adjusted model (E1)

Least adjusted model
Intermediate model (BMI)
Most adjusted model (BMI, E1)

- %}
4t H

2%
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Beta
coefficient (86% CI)  TEI

0.088 (0.015, 0.161)
0.096 (0.022, 0.170)

-0.006 (-0.08, 0.058)
0,002 (-0.089. 0.085)

0.000 (-0.002, 0.001)
0.003 (0.001. 0.005)
0.000 (-0.002, 0.002)
0.002 (0.000, 0.005)

0.120 (0.070, 0.160)
0.150 (0.100, 0.190)

i 0.280 (0.240, 0.320)
0.240 (0.200, 0.280)

- 0.220 (0.190, 0.260)
— 0.260 (0.220, 0.300)

0.005 (-0.008, 0.019)

—_— 0.190 (-0.010, 0.470)
—— 0380 (0.100, 0.690)
s 0.330 (0.040, 0.630)

<0.040 (0210, 0.130)

Note: STD = Standardised for Total Energy Intake

Figure K.5: Change in intake of Fruit juices and measures of body weight and body mass index
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Tolerable Upper Intake Level for dietary sugars

HRs sorted by cohort, model and increasing exposure

N of
Publication Study Age, Females participantsin N Exposure Exposure, Median HR per category / HR Hazard
(Author, Year)  Location range proportion Ethinicity lysi unit STD  and/or Range per unit change (ref/unit) Ratio (95% Cl) Note TEI
EPIC-Interact Least adjusted model 1
Slujis, 2013 Europe 35-70 62 Caucasian 3815 3251 g/day 65.0 Q1 (ref) 1.00 (1.00, 1.00) ST
Slujis, 2013 Europe 35-70 62 Caucasian 3814 2872 g/day 880 (7] —— 0.86 (0.7, 0.97) sSTD
Slujis, 2013 Europe 35-70 62 Caucasian 3815 27141 g/day 108.0 Q3 —— 0.81(0.71,0.92) STD
Slujis, 2013 Europe 35-70 62 Caucasian 3814 2695 g/day 137.0 Q4 —_—— 0.76 (0.62, 0.93) STD
EPIC-Interact Most adjusted model (BMI, El)
Slujis, 2013 Europe 35-70 62 Caucasian 3815 3251 g/day 65.0 Q1 (ref) 1.00 (1.00, 1.00) STD
Slujis, 2013 Europe 35-70 62 Caucasian 3814 2872 g/day 880 Q2 0.98 (0.86, 1.11) STD
Slujis, 2013 Europe 35-70 62 Caucasian 3815 2741 g/day 108.0 Q3 — 0.89 (0.81, 0.98) STD
Slujis, 2013 Europe 35-70 62 Caucasian 3814 2695 g/day 137.0 Q4 0.96 (0.86, 1.07) STD
FMCHES Most adjusted model (BMI, EI)
Montonen, 2007 Finland 40-69 47 Caucasian 1066 43 g/day 920 Q1 (ref) L ] 1.00(1.00,100) RR STD
Montonen, 2007 Finland 40-69 47 Caucasian 1068 47 g/day 1150 Q2 —_—t— 128(0.84,195 RR STD
Montonen, 2007 Finland 40-69 47 Caucasian 1075 37 g/day 136.0 Q3 g 112(0.71,177) RR STD
Montonen, 2007 Finland 40-69 47 Caucasian 1075 48 g/day 1710 Q4 -+ 142(0.90,224) RR STD
WHI Least adjusted model (El)
Tasevska, 2018 USA 50-79 100 Mixed 75320 6621 g/day NR Per 12.6 g/1000kcal/d increase * 0.93(0.92,095) *
WHI Most adjusted model (BMI, EI)
Tasevska, 2018 USA 50-79 100 Mixed 75320 6621 g/day NR Per 12.6 g/1000kcal/d increase L ]| 0.95(0.94,097) *
WHS Least adjusted model
Janket, 2003 USA 45.. 100 Mixed 215 g/day 656 Q1 (ref) L 1.00(1.00,1.00) RR STD
Janket, 2003 USA 45-. 100 Mixed 190 g/day 836 Q2 —— 0.87(0.81,094) RR STD
Janket, 2003 USA 45-. 100 Mixed 183 g/day 964 Q3 ] 0.84(0.69, 1.03) RR STD
Janket, 2003 USA 45-. 100 Mixed 167 g/day 1105 Q4 —_—— 0.75(0.61,082) RR STD
Janket, 2003 USA 45-. 100 Mixed 163 g/day 1342 Qs —_—— 0.73(0.59,080) RR STD
WHS Most adjusted model (BMI)
Janket, 2003 USA 45-. 100 Mixed 215 g/day 656 Q1 (ref) 1.00(1.00,100) RR STD
Janket, 2003 USA 45-. 100 Mixed 190 g/day 836 Q2 094 (0.77,115) RR STD
Janket, 2003 USA 45-. 100 Mixed 183 g/day 964 Q3 0.88(0.72,108) RR STD
Janket, 2003 USA 45-. 100 Mixed 167 g/day 1105 Q4 092(0.74,114) RR STD
Janket, 2003 USA 45-. 100 Mixed 163 g/day 1342 Q5 0.86(0.69,107) RR STD
1 | 1
Note: RR = Rate Ratio; * = exposure as geometric mean; STD = Standardised for Total Energy Intake 5 1 2

Figure K.6: Intake of total sugars and incidence of type 2 diabetes mellitus
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Tolerable Upper Intake Level for dietary sugars

HRs sorted by cohort, model and increasing exposure
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HR
Nof per category /
Publication Study Age. Females participants in N Exposure  Exposure. Median HR per unit Hazard
(Author, Year) Location range  proporion  Ethinicity  analysis eventsicases  unitSTD  andior Range change (retunit) Ratio (95% C1) Note TEI
EPIC-Norfolk Most adjusted model (BMI, EI) l
Ahmadi-Abhari, 2014 UK 40-79 54 Caucasian 846 184 E% 50 Q1 (ref) 1.00 (1.00, 1.00)
Ahmadi-Abhan, 2014 UK 40-.79 54 Caucasian 824 147 E% 75 2 —— 0.87 (0.64, 1.18)
Ahmadi-Abhari, 2014 UK 40-79 4 Caucasian 793 124 E% 93 Q3 ——— 0.84 (062, 1.14)
Ahmadi-Abhari, 2014 UK 40-.79 54 Caucasian 846 144 E% 14 o4 —_—— 098 (0.72, 1.33)
Ahmadi-Abhari, 2014 UK 40.79 S4 Caucasian 844 154 E% 153 as —_—— 091 (0.68, 1.21)
MOCS Intermediate model (BMI, ET)
Sonestedt, 2012 Sweden 45.73 61 Caucasian 5300 894 E% 5-58 Q1 (ref) 1.00 (1.00, 1.00)
Sonestedt, 2012 Sweden 45-73 61 Caucasian 5333 761 E% 58-74 Q2 0.91 (0.83, 1.00)
Sonestedt, 2012 Sweden 45-.73 61 Caucasian 5335 841 E% 74-9 a3 1.06 (0.96, 1.17)
Sonestedt, 2012 Sweden 45-73 61 Caucasian 5331 756 E% 9-11.1 Q4 0.96 (0.87, 1.06)
Sonestedt, 2012 Sweden 45-73 61 Caucasian 5323 794 E% 11.1-386 Qs 1.00 (0.91, 1.10)
FMCHES Most adjusted model (BMI, EI)
Montonen, 2007 Finland 40-69 47 Caucasian 1065 42 g/day 285 Q1 (rel) L 4 100(1.00,100) RR s
Montonen, 2007 Finland  40-69 47 Caucasian 1071 43 g/day 432 Q2 R R — 125(081,193) RR  STD
Montonen, 2007 Finlang 40-69 47 Caucasian 1074 51 g/day 56.7 Q3 W—— 1 48 (0.97,225) RR sTO
Montonen, 2007 Finland  40-60 47 Caucasian 1074 30 g/day 725 o4 < 122(077,193) RR ST
WHS Most adusted model (BMI)
Janket, 2003 USA 45.. 100 Mixed 196 g/day 258 Q1 (ren) 100(1.00,100) RR  STD
Janket. 2003 USA 45.. 100 Mixed 1 g/day 336 Q2 100(081,123) RR §T0
Janket, 2003 USA 45.. 100 Mixod 178 g/day 203 a3 096(0.79,122) RR STD
Janket, 2003 Usa 45, 100 Mixed 188 g/day 458 o4 100(081,124) RR sTO
Janket. 2003 USA 45-. 100 Mxed 165 g/day s7.2 Qs 084 (067,105 RR §T0
1 1
Note: RR = Rate Ratio; STD = Standardised for Total Energy Intake 5 1
Figure K.7: Intake of sucrose and incidence of type 2 diabetes mellitus
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Tolerable Upper Intake Level for dietary sugars

HRs sorted by cohort, model and increasing exposure

R

Nof per category /
Pudication Sy Age. Fomales particpants in N Exposure  Exposure. Medan MR per unt Hazard
(Author, Year) Location range proportion Eturvoty anayra eventwcases unit STD andjor Range change (rethund) Ratio (98% C1) Note  TEI
EPIC-Norfol Most acusted model (BM. E1)
Avmad-Abhan, 2014 (T3 “0-7" Caucasian 880 207 % 18 Q1 ref) L 1.00 (1.00, 1.00)
Anmad-Abhan, 2014 w ©-7 % Caucasian 830 147 % 27 @ —_— 0.75(0.58, 0.97)
Armad-Abhari. 2014 u ©-7 54 Caucasian 826 138 % a8 @ —— 068 (0.51, 0.90)
Arvnad-Abhad. 2014 7 3 ©-7% 5 Caucasian 831 148 % 48 o —_—— 0.78 (0.57, 1.02)
Anmad-Abhad, 2014 w “0-77 = Caucasian 786 115 E% 64 Qs —_— 0.65 (0.48, 0.69)
FMCHES Most adusted model (B, E1)
Montonen, 2007 Firdand ©-00 47 Caucasian 1074 40 o/day 60 Q1 fref) L 1.00 (1.00, 1.00) RR sTD
Montonen. 2007 Firtang “©-0 47 Caucasian 1068 “ gy "3 @ —— 1.12(0.71, 1.76) RR §T0
Montonen, 2007 Fintand ©0-8 Caucasian 1089 9 olday 170 @ _— 122(0.76, 1.96) RR ST
Montonen, 2007 Finland w-0 4 Caucasian 1073 55 giday 288 o4 [r——) 162 (1.01, 2.50) RR sTD
WHS Most adjusted model (BMI)
Jankat, 2003 USA 45 100 Moed 208 glday 12 Q1 fref) 1.00 (1,00, 1.00) RR
Janket. 2003 USA 4. 100 Mood 189 olday 164 @ 099 (0.81,121) RR
Janket. 2003 UsA 4s- 100 Mixed 175 glday 2086 @ 1.04 (0.84, 1.28) RR
Jarket, 2003 USA - 100 Moxed 177 o/day 54 o4 103 (0.89, 1.27) RR
Janket, 2003 UsA 4. 100 Moxed 169 olday u3 Qs 096 (0.78, 1.19) RR

i -
-
N -

Note: RR = Rate Ratio; STD = Standardised for Total Energy Intake

Figure K.8: Free fructose and incidence of type 2 diabetes mellitus
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Tolerable Upper Intake Level for dietary sugars

HRs sorted by cohort, model and increasing exposure

-

‘o

‘ J: EFSA Journal

e
Not por category /
Publication Saudy Age. Females partcpants n N Exposure Exposure. Median MR per unit Hazard
(Auther, Year) Locaton range  proportion Etheucity analyss eventscasos unit STO andior Range change (retiunt) Ratio (95% C1) Nele TEI
EPIC-Norfolk Most adusted model (BML. E1)
Ahmad-Abhad, 2014 w ©-7 Caucasen 862 200 E% 16 Q1 fref) - 1.00 (1,00, 1.00)
Ahmad-Abhar. 2014 w 0-79 5 Caucasan 848 161 % 26 @ —_— 0.84 (064, 1.10)
Ahmadi-Abhad, 2014 T3 0.7 Caucasian 831 138 % 34 @ —— 0.72(0.55, 0.94)
Ahvmad-Abhad, 2014 w 017 s Caucasion 818 12 E% 42 o —_— 0.74 (0.58, 0.98)
Ahmad-Abhani, 2014 w 0-7 Caucasian 794 122 E% 56 -3 et 0.82(0.61, 1.10)
FMCHES Most adjusted model (B0, E1)
Montonen, 2007 Fidand 4000 47 Coucasien 1074 “ g'day se Q1 e 1.00 (1.00, 1.00) RR SO
Montonen. 2007 Firland  40-00 47 Caucasen 1068 £ o'day 06 @ —L 098 (0.62. 1.55) RR SO
Monionen, 2007 Filand  40-60 47 Caucasan 1069 ” oday 159 @ — 1.08 (068, 1.72) RR SO
Montonen, 2007 Filand  40-69 47 Caucasen 1073 59 o'day zs o —— 158 (1,08, 2.66) RR SO
WHS Most acgusted model (BM)
Jarket, 2003 USA 45 100 Mo 200 o'y 109 Q1 fref) 1.00 (1.00, 1.00) RR
Jarkat, 2003 UsA - 100 Masg 192 oy 152 @ 1.08 (0.88, 1.33) RR
Janket, 2003 USA 45 100 Masg 178 oday 190 @ 1.02(0.82, 1.28) RR
Janket, 2003 USA 4“5 100 Maxed 168 o'day 23 o 0.96(0.77, 1.19) RR
Janket, 2003 USA 4. 100 Maed i oday n2 o 1.04 (088, 1.28) RR
1 1
1 2
Note: RR = Rate Ratio; STD = Standardised for Total Energy Intake
Figure K.9: Free glucose intake and incidence of type 2 diabetes mellitus
www.efsa.europa.eu/efsajournal 299 EFSA Journal 2022;20(2):7074



Tolerable Upper Intake Level for dietary sugars

HRs sorted by source, cohort and increasing exposure (mL/day) - Most ADJ models

Publication Study . Females N HR per category / HR Hazard
(Author, Year) Location % proportion  Ethinicity evensicases per unit change (ref/unit) Ratio (95% C1) Note
gSSD lwobsg Most adjusted model (BMI)
'almer, 21 USA 21-69 100 Black 733 C1 (ref) 1.00 (1.00, 1.00) IRR
Paimer, 2008 USA 21-69 100 Black 261 cs 1.05(0.80,1.23) IRR
FMCHES Most ad) model (BMI, E!
fRSDrMcHEs Mot schmpd mogu OMLED o Caucasian 25 at (reh 100(1.00.100) RR
Mmmm, 20\77 nnhm 40-69 47 Caucasian 12 Q2 0.85(0.42,1.73) RR
Montonen, 2007 40-69 47 Caucasian 21 Q3 0.80 (0.43, 1.49) RR
Montonen, 2007 FM 40-69 47 Caucasian 33 Q4 1.60(0.93,2.76) RR
sssa mss Most adjusted model (BMI, E1)
ing, 2017 SouthKorea 40-69 100 Asian 458 NC (ref) 1.00 (1.00, 1.00]
K‘nﬂ. 2017 ‘-“"‘" a 40-69 100 Asian 317 a1l 0.90 (0.78, 1.04.
Kang, 2017 40-89 100 Asian 120 Q2 123(1.00, 1.51
Kang, 2017 S(-ﬂh 40- 100 Asian 16 Q3 1.13 (0.68, 1.87]
Kang, 2017 SouthKorea 40-69 0 Asian 416 NC (ref) 1.00 (1.00, 1.00]
Kang, 2017 South 40-69 0 Asian 443 Qa1 0.80(0.70, 0.92)
Kang, 2017 South 40-69 0 Asian 264 Q2 0.97 (0.83, 1.14/
Kang, 2017 South Korea 40-69 0 Asian 58 a3 1.12(0.85, 1.48)
588D VSSFD CARDIA Most w model (BMI, EI)
Duffey et 18-30 54 Mixed 267 Per 250mLid increase 1.00 (0.94, 1.07)
SSSD+SSFD Fral ha Most model
, 2016; g mw e ™ Caucasian 191 Q1 (ref) 1.00 (1.00, 1.00}
Ma, 2016a USA 30-59 59, Caucasian 221 Q2 0.99 (0.81, 1.20]
Ma, 2016a USA 30-59 5o Caucasian 207 Q3 0.95(0.77, 1.17,
Ma, 2016a USA 30-59 SO Caucasian 270 Q4 1.49(1.20, 1.86)
SSSD*SSFD HPFS Most m model (BMI, 22
De Koning, 2! 40-75 0 Caucasian 586 o C1 (ref) 1.00 (1.00, 1.00)
De Koning, 20“ USA 40-75 0 Caucasian 629 250 c2 i.sg g: 1.22]
De Koning, 2011 USA 40-75 0 Caucasian ess 101 ,Sl - c3 1. .98, 1.20]
De Koning, 2011 USA 40-75 0 Caucasian 780 330.0 (228 ca 1.24(1.00, 1.41
SSSD'SSFD MDCS Most model (BMI, EI)
45-73 61 Caucasian 1746 [} NC (ref) |.a 8& 1.00)
En:oon. 2018 45-73 6 Caucasian 749 3- at 1. .93, 1.11
Ericson, 2018 Sweden 45-73 61 Caucasian 123 473 - Q2 1.05 (0.96, 1.15
Ericson, 2018 Sweden 45-73 &1 Caucasian 828 142 Q3 1.05(0.96, 1.14;
FD NHS Il Most model (BMI, EI
ggnsgx'ns.%nga 8 /7Y G w0 Caucasian 368 C1 (ref) 1.00 !mo. m);
Schulze, 2004 USA 24-44 100 Caucasian 15 1.32(1.01, 1.73]
SSD+SSFD EPIC-! adjusted
o 3o Elrope et Caucasian 3048 c1 (ren) 1,00 (1.00, 1.00)
etal, 2013 Europe - 62. Caucasian 7116 Per one 336g serving size increment 1.18(1.06, 1.32)
tal., 2013 Europe -70 625 Caucasian 964 c2 1.19(0.91, 1.56)
etal, 2013 Europe -70 625 Caucasian 1509 c3 1.07 (0.94, 1.21
etal, 2013  Europe -70 625 Caucasian 605 c4 1.29 (1.02, 1.63]
SSSD+SSFD+SSFJ JPHC Most adjusted model
Eshak, 2013 Japan 40- g" Asian 200 C1 (ref) 1.00 (1.00, 1.00] OR
Eshak, 2013 Japan 40-59 Asian a3 Eg |.1# 8’& 1.” a
Eshak, 2013 Japan 40-59 Asian 30 1.17(0.78, 1.
Elhll 2013 Japan 40-59 Asian 27 ca 1.79(1.11, 2.89) OR
Japan 40-59 Aslan 261 C1 (ref) 1.00 1.& 1.00) OR
Elhlk 20:3 Japan :O‘M Asian ;:! c2 0.86 (0. :“ OR
Ehar 013 Japan 8:8 Asian “ a 38R R
asw'ssﬁoosan Toyama Most adjusted model (BM
l Japan 35.55 MA.U! 35 C1 (ref) MN; 1.02. 1.00)
n n Japan - .97 (0.87, 14
n#u Japan gg - gg Asian 7! 8 ??1 8?‘ 188
Sakurai, 20" Japan 35-55 Asian 2 ca 1.34(0.74, 2.43]
SSD +8:! TFJ ARIC Most adjusted model (BMI, EI
Bosnassets USA 48 oo Mixed az0 c1 (roh) 1,00 (1.00, 1.00
Faynur 2006 USA 45-84 100 Mixed 103 c2 1.13(0.90, 1.41
Paynter. 2006 USA 45-64 100 Mixed 182 c3 1.10(0.01, 1.33)
Paynter, 2006 USA :5 -84 100 :: ||: C: :00 (0.78, 1.28
£ N N & e ¥ gew i 19
Paymr 2009 USA 45-64 Mixed 182 c3 0.95(0.79, 1.15)
USA 45-84 Mixed 138 ca 1.03(0.82, 1.29)
SSBDO FD+TFJ WHI Most model El)
33 9' LaR M 00 Mixed 2781 c1 (rah) 1,00 (1.00, 1.00
USA 50- Mixed 1108 c2 1.05(0.08, 1.12
”ulnq 2017 USA 50- 100 Mixed 485 c3 1.09(0.97, 1.23)
USA 50- " 100 Mixed m c4 1.43(1.17, 1.78)

‘ J’ EFSA Journal

Note: NC (ref) = non-consumers; RR = Rate Ratio; IRR = Incidence Rate Ratio; OR = Odds Ratio; ARIC cohort = results plotted are from a model

that did not include BMI and EI as covariates, however, the authors stated adjustment for these covariates did not materially change the HRs
(datawas not shown); in Framingham-Offspring cohort (Ma et al., 2016a) exposure = cumulative average intake (mean intake reported at

examinations up to and including the examination of prediabetes diagnosis)

Figure K.10: SSBs and incidence of type 2 diabetes mellitus

www.efsa.europa.eu/efsajournal

EFSA Journal 2022;20(2):7074



2%

‘o

‘ J: EFSA Journal

Tolerable Upper Intake Level for dietary sugars

HRs sorted by cohort and increasing exposure (mL/day) - Most adjusted models

Publication Study Age.  Females parcpantsin N Exposure Exposure, HR per category / HR Hazard
(Author, Year) Location range  proportion  Ethinicity analysis events/cases category code Median and/or Range per unit change (refiunit) Ratio (85% CI) Noe TEI
mwﬁmm&ﬂ)
Duffey et al, 201 18-30 847 Mixed 2180 287 100%FJ NR Per 250mlLid increase —— 1.01(0.01,1.13) RR
HPFS Most adjusted model (BMI, E1)
Muraki, 2013 usa 40-75 0 Mixed 401 100%FJ 0-23 C1 (ref) 4 1.00 |m.1%
Muraki, 2013 UsA 40-75 0 Mixed 25 100%FJ 24-24 c2 —— 107 (091,1
Muraki, 2013 USA 40-75 0 Mixed 488 100%FJ 48 -96 c —— 0.99 (0.86, 1.1:
Muraki, 2013 UsA 40-75 0 Mixed 460 100%F) 120- 144 c4 —t— 1.05(0.82, 1.
Muraki, 2013 USA 40-75 0 Mixed 1113 100%FJ 168 - cs —— 113(1.01,1
JPHC Most adjusted model (BMI, El)
Eshak, 2013 Japan 40-.50 100 Asian 198 100%FJ 0 C1 (ref) 4 1.00 (1.00, 1. OR
Eshak, 2013 Japen 40-59 100 Asian 9 100%FJ 3%-71 c2 0.94(0.72, 1. OR
Eshak, 2013 Japan 40-59 100 Asian 1198 F-3 100%FJ 107 - 143 c3 —— e — 0.90 (0.8, 1. OR
Eshak, 2013 Japan 40-59 100 Asian 559 18 100%FJ 179 - 250 c4 ————————— 1.37(0.79, 2. OR
Eshak, 2013 Japan 40-5 0 Asian 7115 302 100%FJ 0 C1 (ref) 4 1.00(1.00, 1. OR
Eshak, 2013 Japan 40-50 0 Aslan 3744 129 100%FJ 3.7 c2 —r—t 081(0.65, 1.01 OR
Eshak, 2013 Japan 40-5% 0 Aslan 914 100%FJ 107 - 143 o —— 0.93 (0.65, 1.34) OR
Eshak, 2013 Japan 40-59 0 Aslan ” 100%FJ 179-250 c4 ———— 1.17(0.69, 1. OR
NHS Most adyusted model (BMI, E1)
Muraki, 2013 USA 30-55 100 Mixed 21 100%FJ 0-23 C1 (ref) 4 1.00(1.00, 1.
Muraid, 2013 Usa 30-55 100 Mixed 47 100%FJ 24-24 c2 —t— 1.00 (0.98, 1.21
Muraid, 2013 USA 30-55 100 Mixed 1260 100%FJ 48 - 96 c3 —— 1.13(1.03,1
Muraki, 2013 USA 30-55 100 Mixed 1090 100%FJ 120 - 144 c4 e 1.13(1.03, 1.24)
Murakd, 2013 UsA 30-55 100 Mixed 2540 100%FJ 168 - cs - 121(1.12,1.31
NHS Il Most adjusted model (BMI, E
Murakd, 2013 USA ) Mixed 672 100%FJ 0-23 C1 (ref) L 1.00 (1.00, 1.00)
Muraki, 2013 UsA Mixed 37 100%FJ 24-24 c —r 0.92 (0.81, 1.
Muraki, 2013 USA Mixed m 100%FJ 48 - 96 c 0.97 (0.87, 1.
Muraki, 2013 UsA Mixed 494 100%FJ 120- 144 c4 0.97 (0.86, 1.¢
Muraki, 2013 Usa Mixed 100%FJ 168-. cs L 114(1.02,1.
WHI Most adjusted model (BMI, ET)
Auverbach, 2017 UsA Mixed 14008 1435 100%FJ o NC (ref) 1.00(1.00, Y.W; STD
Auverbach, 2017 USA Mixed 25053 2529 100%FJ 30.0(2-52) a1 0.98 (0.92, 1.04} STD
Auerbach, 2017 UsA Mixed 25053 2522 100%FJ 80.0 (53 - 114) Q2 099 m.1.g STD
Averbach, 2017 usa Mixed 25053 2541 100%FJ 150.0 (115 - 194) Q3 1.00(0.93, 1.f STD
Averbach, 2017 usa Mixed 25052 2461 100%FJ 236.0 (195 - 1086) Q4 097 (0.91, 1.03) sTO
SUN Most model (BMI. EI)
Fresan et al 2017 Spain Caucasian 3122 @ TF) o Q1 (ref) L 1.00 (1.00, 1.00)
Fresan et al, 2017 Spain Caucasian 10803 72 TS 56.0 (. - 200) —_— 0.90 (0.61,1.33
Fresan etal, 2017 Spain Caucasian 3305 28 TR 238.0 (200 - 600) Q3 —_— 0.99 (0.60, 1.!
Fresan etal, 2017 Spain Caucasian 198 2 TR 796.0 (600 -.) Q4 0.82(0.20, 3.
.%.-amum.
Romaguera et al_, 201 Europe Caucasian 26328 11684 TR NR Per one 3369 serving size increment e 1.05(0.94, 1.1
Romaguera et al., 2013 Europe Caucasian 12569 5837 TR 0 C1 (ref) 4 1.00(1.00, 1.
Romaguera ef al., 2013 Europe Caucasian 3957 1702 T 171 c2 —_— 1.1
Romaguera of al., 2013 Europe Caucasian 8186 3425 TR 1000 (=] - 1.;3
Romaguera et al.. Europe Caucasian 1616 ke TR 3383 c4 R 1.
I 1
5 1 2

Note: NC (ref) = non-consumers; RR = Rate Ratio; IRR = Incidence Rate Ratio; OR = Odds Ratio; STD = Standardised for Total Energy Intake

Figure K.11: Fruit juices and incidence of type 2 diabetes mellitus
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HRs sorted by Standard exposure cohort and increasing exposure (mL/d) from MOST ADJ models
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N of HR per
Publication Study Age, Females participantsin N Exp Exp Exposure, Median category / HR per unit Hazard
(Author, Year) Location range proportion analysis events/cases category code unit STD  and/or Range change (ref/unit) Ratio (95% CI) Note
SSSD KoGES Mixed Model 1 (covars + BMI + EI) l
Kangetal., 2017  South Korea 40-69 569 2251 781 SSSD mUday 0 NC (ref) 1.00 (1.00, 1.00)
Kangetal., 2017  South Korea 40-69 56.9 1912 634 SSSD mlday 1-29 Cc1 -+ 0.89 (0.80, 0.99)
Kang et al., 2017 South Korea 40-69 569 842 345 SSSD mlday 29-114 c2 - 126 (1.11,1.44)
Kang et al., 2017 South Korea 40-69 56.9 139 54 SSSD mlday 114-. c3 -+— 1.20 (0.90, 1.59)
SSSD+SSFD CARDIA Mixed Model 1 (covars + BMI + El)
Duffey etal, 2010 USA 18-30 535 2627 542 SSSD+SSFD mUday NR Per 250mL/d increase t d 1.03 (0.99, 1.08) RR
SSSD+SSFD Framingham-Offspring Mixed Model 1 (covars + El)
Haslam et al., 2020 USA 35-74 531 8713 130 SSSD+SSFD mUday 0-13 Q1 (ref) 1.00 (1.00, 1.00)
Haslam et al., 2020 USA 35-74 531 5336* 81 SSSD+SSFD mL/day 13-51 Q2 i 1.03(0.77,1.37)
Haslam et al., 2020 USA 35-74 531 sMr 92 SSSD+SSFD mlday 51-101 Q3 1.10 (0.83, 1.46)
Haslam et al., 2020 USA 35-74 531 5984* 109 SSSD+SSFD ml/day 152-355 Q4 L=l 1.25(0.94, 1.67)
Haslam et al., 2020 USA 35-74 531 2019 45 SSSD+SSFD ml/day 355-. Q5 ——— 152 (1.03, 2.25)
SSSD+SSFD Framingham-3Gen Mixed Model 1 (covars + El)
Haslam et al., 2020 USA 23-58 543 4394* 48 SSSD+SSFD mlday 0-13 Q1 (ref) 1.00 (1.00, 1.00)
Haslam et al., 2020 USA 23-58 543 3690* 35 SSSD+SSFD mUday 13-51 Q2 0.89 (0.56, 1.42)
Haslam et al., 2020 USA 23-58 543 1806 21 SSSD+SSFD mlday 51-101 Q3 0.92 (053, 1.61)
Haslamet al., 2020 USA 23-58 543 3090* 40 SSSD+SSFD ml/day 152-355 Q4 1.04 (063, 1.72)
Haslam et al., 2020 USA 23-58 543 1843* 32 SSSD+SSFD mUday 355-. Qs ——— 1.49(0.83,268)
SSSD+SSFD+TFJ TLGS Mixed Model 2 + BMI
Mirmiran et al., 2015 Iran 6-18 68 NR NR SSSD+SSFD+TFJ mlday 9.3 Q1 (ref) L3 1.00 (1.00, 1.00)
Mirmiran et al., 2015 Iran 6-18 68 NR NR SSSD+SSFD+TFJ mUday 320 Q2 g 0.82 (0.26, 2.60)
Mirmiran et al., 2015 lIran 6-18 68 NR NR SSSD+SSFD+TFJ mUday 586 Q3 3= 1.62 (0.57, 4.59)
Mirmiran et al., 2015 Iran 6-18 68 NR NR SSSD+SSFD+TFJ mUday 1422 Q4 - 1.80 (0.60, 5.37)
1 1
5 1 2

Note: RR = relative risk; * = person-years; in Duffey et al. (2010) exposure = average across years 0 and 7; in Framingham-Offspring cohort (Haslam et al., 2020) exposure = cumulative average
intake (the mean intake reported at examinations up to and including the examination of dyslipidaemia diagnosis)

Figure K.12: SSBs and incidence of high triglycerides
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Tolerable Upper Intake Level for dietary sugars

Categorical HRs sorted by cohort, model and increasing exposure

ey

‘ J, EFSA Journal

HR
N of per category /
Publication Study Age, Females participantsin N b HR per unit Hazard
(Author, Year) Location range  proportion  Ethinicity lysi events/ unitSTD  Median and/or Range  change (ref/unit) Ratio (95% Cl) Note
HPFS Model 1 (least adjusted + BMI)
Forman, 2009 USA 40-75 0 Caucasian NR 2461 E% 57(5-6.9) Q1 (ref) 1.00 (1.00,1.00) RR
Forman, 2009 USA 40-75 0 Caucasian NR 2213 E% 78(7-86) Q2 - 0.89(0.84,095) RR
Forman, 2009 USA 40-75 0 Caucasian NR 2123 E% 93(8.7-10.1) Q3 —— 0.85(0.80,091) RR
Forman, 2009 USA 40-75 0 Caucasian NR 2195 E% 11.0(10.2-12.1) Q4 - 0.88(0.83,094) RR
Forman, 2009 USA 40-75 0 Caucasian NR 2200 E% 13.9(12.2-36.2) Qs —— 0.89(0.84,095) RR
HPFS Model 1 + covars + El
Forman, 2009 USA 40-75 0 Caucasian NR 2461 E% 57(5-6.9) Q1 (ref) 1.00(1.00,1.00) RR
Forman, 2009 USA 40-75 0 Caucasian NR 2213 E% 78(7-86) Q2 095(0.90,1.01) RR
Forman, 2009 USA 40-75 0 Caucasian NR 2123 E% 93(8.7-10.1) Q3 093(0.88,099) RR
Forman, 2009 USA 40-75 0 Caucasian NR 2195 E% 11.0(10.2-12.1) Q4 097(091,1.03) RR
Forman, 2009 USA 40-75 0 Caucasian NR 2200 E% 13.9(12.2-36.2) Q5 099(0.93,105) RR
NHS Model 1 (Ieasl adjusted + BMI)
Forman, 2009 USA 30 - 100 Caucasian NR 6055 E% 60(1-72) Q1 (ref) 1.00 21 .00, 1.00‘ RR
Forman, 2009 USA 30 - 55 100 Caucasian NR 6427 E% 81(7.3-89) Q2 L ] 095(0.92,098) RR
Forman, 2009 USA 30-55 100 Caucasian NR 6269 E% 9.7 (9-10.5) Q3 -> 0.90 50‘87. 0‘93; RR
Forman, 2009 USA 30-55 100 Caucasian NR 6309 E% 11.4 (106 - 12.6) Q4 -> 0.92(0.89,095) RR
Forman, 2009 USA 30-55 100 Caucasian NR 6047 E% 14.3(12.7-378) Qs 097(094,100) RR
NHS Model 1 + covars + El
Forman, 2009 USA 30-55 100 Caucasian NR 6055 E% 60(1-72) Q1 (ref) 1.00 21 .00, 1.00; RR
Forman, 2009 USA 30-55 100 Caucasian NR 6427 E% 8.1(7.3-89) Q2 098 (0.95,1.02) RR
Forman, 2009 USA 30-55 100 Caucasian NR 6269 E% 9.7 (9-105) Q3 - 094 (091,098) RR
Forman, 2009 USA 30-55 100 Caucasian NR 6309 E% 11.4(106-126) Q4 096 (0.93,1.00) RR
Forman, 2009 USA 30-55 100 Caucasian NR 6047 E% 14.3(12.7-378) Qs 1.02(099,1.06) RR
NHS-II Model 1 (least ad;usted + BMI)
Forman, 2009 USA 42 100 Caucasian NR 3600 E% 57(7-6.7) Q1 (ref) 1.00(1.00,1.00) RR
Forman, 2009 USA 25 42 100 Caucasian NR 3250 E% 76(68-83) Q2 096 (092,101) RR
Forman, 2009 USA 25-42 100 Caucasian NR 3074 E% 9.1(84-99) Q3 096 (0.92,1.01) RR
Forman, 2009 USA 25-42 100 Caucasian NR 2816 E% 10.9 (10 - 12.1) Q4 —— 092(0.87,097) RR
Forman, 2009 USA 25-42 100 Caucasian NR 3123 E% 14.3(12.2-45.9) Qs 1.03 (0.98,1.08) RR
NHS-II Model 1 + covars + El
Forman, 2009 USA 25-42 100 Caucasian NR 3600 E% 57(7-67) Q1 (ref) 1.00(1.00,1.00) RR
Forman, 2009 USA 25-42 100 Caucasian NR 3250 E% 76(68-83) Q2 098(093,103) RR
Forman, 2009 USA 25-42 100 Caucasian NR 3074 E% 9.1(84-99) Q3 098(0.93,1.03) RR
Forman, 2009 USA 25-42 100 Caucasian NR 2816 E% 10.9 (10 - 12.1) Q4 094 (089,099) RR
Forman, 2009 USA 25-42 100 Caucasian NR 3123 E% 14.3(122-459) Q5 1.03(098,1.08) RR
| |
5 2

Note: RR = Rate Ratio

Figure K.13: Fructose and incidence of hypertension
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Tolerable Upper Intake Level for dietary sugars

Categorical HRs sorted by Standard exposure, cohort, model and increasing exposure

N of
Publication Study Age,
(Author, Year) Location

Females

participants in N

range proportion Ethini ysi

Exposure,

Median and/or Range

Hazard
Ratio (95% Cl) Note

SSSD KoGES Mixed Model 1 (least adjusted + El)

Note: * =

Kwak, 2018 South Korea30-. 544 Asian 1525 33 0.0 (0) 1.00 (1.00, 1.00)
Kwak, 2018 South Korea30-. 544 Asian 1154 245 7.0(3-15) 1.01 (0.886, 1.19)
Kwak, 2018 South Korea30-. 544 Asian 1430 295 24.0(16-46) 1.07 (0.91, 1.25)
Kwak, 2018 SouthKorea30-. 544 Asian 1489 304 100.0 (49 - 1200) 1.14 (0.97, 1.34)
SSSD KoGES Mixed Model 1 + covars
Kwak, 2018 South Korea30-. 544 Asian 1525 331 0.0 (0) 1.00 (1.00, 1.00)
Kwak, 2018 South Korea30-. 544 Asian 1154 245 70(3-15) 1.04 (0.87, 1.24)
Kwak, 2018 SouthKorea30-. 544 Asian 1430 295 24.0 (16 - 486) 1.12(0.95, 1.33)
Kwak, 2018 South Korea30-. 544 Asian 1489 304 100.0 (49 - 1200) 1.21(1.01,1.44)
SSSD+SSFD CARDIA Mixed Model 1 (covars + BMI + El)
Duffey et al., 2010USA 18-30 54.7 Mixed 2639 609 NR 1.04 (1.00, 1.08)"
SSSD+SSFD HPFS Males Model 1 (mn adjusted)
Cohen, 2012 USA 40-75 0 Caucasian NR 5038 0-12 1.00 (1.00, 1.00)
Cohen, 2012 USA 40-75 0 Caucasian NR 3108 13-51 0.97 (0.93, 1.02)
Cohen, 2012 USA 40-75 0 Caucasian NR 3872 101 - 304 1.05(1.01,1.10)
Cohen, 2012 USA 40-75 0 Caucasian NR 1331 355 -. 1.09 (1.02, 1.16)
SSSD+SSFD HPFS Males Model 2 + covars + BMI
Cohen, 2012 USA 40-75 0 Caucasian NR 5038 0-12 1.00 (1.00, 1.00)
Cohen, 2012 USA 40-75 0 Caucasian NR 31908 13-51 0.97 (0.93, 1.02)
Cohen, 2012 USA 40-75 0 Caucasian NR 3872 101 - 304 1.04 (0.99, 1.09)
Cohen, 2012 USA 40-75 0 Caucasian NR 1331 355 - 1.06 (0.99, 1.14)
SSSD+SSFD NHS Females Model 1 (least adjusted)
Cohen, 2012 USA 30-55 100 Caucasian NR 17989 0-12 1.00 (1.00, 1.00)
Cohen, 2012 UsA 30-55 100 Caucasian NR 11849 13-51 1.03 (1.01, 1.06)
Cohen, 2012 uUsa 30-55 100 Caucasian NR 8188 101 -304 1.09 (1.06, 1.12)
Cohen, 2012 Usa 30-55 100 Caucasian NR 3998 355-. 1.22(1.18,1.27)
SSSD+SSFD NHS Females Model 2 + covars + BMI
Cohen, 2012 uUsAa 30-55 100 Caucasian NR 17989 0-12 1.00 (1.00, 1.00)
Cohen, 2012 USA 30-55 100 Caucasian NR 11849 13-51 1.02 (1.00, 1.05)
Cohen, 2012 USA 30-55 100 Caucasian NR 8188 101 - 304 1.04 (1.01,1.07)
Cohen, 2012 UsA 30-55 100 Caucasian NR 3908 355 -. 1.12(1.08, 1.17)
SSSD+SSFD NHS-1l Females Model 1 (least adjusted)
Cohen, 2012 usa 25-42 100 Caucasian NR 8394 0-12 1.00 (1.00, 1.00)
Cohen, 2012 USA 25-42 100 Caucasian NR 5137 13-51 1.02 (0.99, 1.06)
Cohen, 2012 USA 25-42 100 Caucasian NR 5027 101 - 304 1.14 (1.10, 1.18)
Cohen, 2012 uUsa 25-42 100 Caucasian NR 3315 355 -. 1.39 (1.33, 1.45)
SSSD+SSFD NHS-Il Females Model 2 + covars + BMI
Cohen, 2012 USA 25-42 100 Caucasian NR 8394 0-12 1.00 (1.00, 1.00)
Cohen, 2012 USA 25-42 100 Caucasian NR 5137 13-51 1.00 (0.96, 1.04)
Cohen, 2012 USA 25-42 100 Caucasian NR 5027 101 - 304 1.07 (1.03,1.11)
Cohen, 2012 usa 25-42 100 Caucasian NR 3315 355-. 1.17(1.11,1.23)
SSSD+SSFD SUN Mixed Model 1 (least adjusted)
Sayon-Orea, 2015Spain 15-58 63.4 Caucasian 3250 374 0.0 (0) 1.00 (1.00, 1.00)
Sayon-Orea, 2015Spain 15-58 63.4 Caucasian 9260 798 29.0 (29 - 171) 1.17 (1.03, 1.33)
Sayon-Orea, 2015Spain 15-58 634 Caucasian 1333 136 229.0(200-.) 1.57 (129, 1.92)
SSSD+SSFD SUN Mixed Model 2 + covars + BMI + EI
Sayon-Orea, 2015Spain 15-58 634 Caucasian 3250 374 0.0 (0) 1.00 (1.00, 1.00)
Sayon-Orea, 2015Spain 15-58 634 Caucasian 9260 798 29.0(29-171) 1.07 (0.94, 1.22)
Sayon-Orea, 2015Spain 15-58 634 Caucasian 1333 136 229.0(200-.) 1.34 (1.09, 1.65)
1 I 1
5 1 2

Figure K.14: Intake of SSBs and incidence of hypertension

= per 250 ml/d increase; Unit of exposure = ml/day; in Duffey et al. (2010) exposure = average across years 0 and 7.
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Tolerable Upper Intake Level for dietary sugars

Figure K.15: Intake of total sugars and incidence and mortality of cardiovascular diseases

HRs from MOST ADJ models sorted by increasing exposure

Publication Study Age, N N Exposure Exposure Exposure, Sex HR per category / HR Hazard
(Author, Year) Location range participants events/cases category code unit STD Median and/or Range code per unit change (ref/unit) Ratio (95% Cl) Note TEI

WHI CVD incidence
Tasevska etal., 2018 USA 50-79 64751 5802 Total sugars E% 246 Females Per 12.6g/1000kcal/d increase 0.98 (0.96, 1.00) *

EPIC-Utrecht CVD incidence

Beulens et al.,, 2007  NL 49-70 3928 209 Total sugars  E% 75.0 Females Q1 (ref) 1.00 (1.00, 1.00) STD
Beulens et al.,, 2007  NL 49-70 3929 178 Total sugars E% 100.0 Females Q2 0.91(0.73, 1.14) STD
Beulens et al., 2007 NL 49-70 3929 200 Total sugars E% 116.0 Females Q3 1.00 (0.77, 1.30) STD
Beulens et al.,, 2007  NL 49-70 3928 212 Total sugars E% 140.0 Females Q4 1.04 (0.73, 1.49) STD
Takayama CVD mortality

Nagataetal, 2019  Japan  35-. 3931 258 Total sugars  E% 6.6 (.8-8.1) Females Q1 (ref) 1.00 (1.00, 1.00)

Nagata et al., 2019 Japan 35-. 3931 215 Total sugars E% 9.3(8.1-104) Females Q2 0.86 (0.71, 1.04)

Nagata etal., 2019  Japan  35-. 3931 193 Total sugars  E% 11.6 (10.4 - 13.1) Females Q3 0.84 (0.68, 1.03)
Nagataetal,2019  Japan  35-. 3931 237 Total sugars  E% 15.4 (13.1 - 42.9) Females Q4 0.99 (0.81, 1.21)

Nagata etal., 2019  Japan 35-. 3339 174 Total sugars  E% 44(5-5.7) Males Q1 (ref) 1.00 (1.00, 1.00)

Nagata etal., 2019  Japan 35-. 3339 168 Total sugars  E% 6.8 (5.7-7.9) Males Q2 ——— 0.93 (0.74, 1.16)

Nagataetal, 2019  Japan  35-. 3339 206 Total sugars  E% 9.1(7.9-10.7) Males Q3 —————— 1.21 (0.96, 1.52)

Nagata et al., 2019 Japan 35-. 3338 227 Total sugars E% 13.0 (10.7 - 40.9) Males Q4 —— 1.39 (1.08, 1.78)

NIH-AARP CVD mortality

Tasevska etal., 2014 USA 50-71 29476 767 Total sugars E% 143 Females Q1 (ref) 1.00 (1.00, 1.00)

Tasevska etal., 2014 USA 50-71 29477 627 Total sugars E% 206 Females Q2 0.91 (0.82, 1.01)

Tasevska et al., 2014 USA 50-71 29476 641 Total sugars E% 245 Females Q3 0.97 (0.87, 1.09)

Tasevska et al., 2014 USA 50-71 29477 644 Total sugars E% 28.9 Females Q4 0.97 (0.86, 1.09)

Tasevska et al., 2014 USA 50-71 29476 727 Total sugars E% 36.4 Females Q5 1.10 (0.96, 1.26)

Tasevska et al., 2014 USA 50-71 41275 1631 Total sugars E% 134 Males Q1 (ref) 1.00 (1.00, 1.00)

Tasevska et al., 2014 USA 50-71 41276 1477 Total sugars  E% 18.3 Males Q2 0.97 (0.90, 1.04)

Tasevska etal., 2014 USA 50-71 41276 1425 Total sugars E% 221 Males Q3 0.96 (0.89, 1.04)

Tasevska et al., 2014 USA 50-71 41276 1382 Total sugars E% 26.4 Males Q4 0.95 (0.88, 1.03)

Tasevska etal., 2014 USA 50-71 41275 1573 Total sugars E% 35.1 Males Q5 1.08 (0.99, 1.18)

1 1 1
5 1 2

Note: STD = Standardised for Total Energy Intake; *=exposure as geometric mean.

Figure K.15a: Intake of total sugars and cardiovascular disease (composite endpoints) incidence and mortality
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Tolerable Upper Intake Level for dietary sugars

HRs from MOST ADJ models sorted by increasing exposure

Publication Study Age, N N Exp Exp Exp Sex HR per category / HR Hazard
(Author, Year) Location range participants eventsicases category code unit STD  Median and/or Range code per unit change (ref/unit) Ratio (95% Cl) Note TEI
WHI CHD incidence J
Tasevska et al., 2018 USA 50-79 64751 4291 Total sugars E% 246 Females Per 12.6g/1000kcal/d increase 0.97 (0.95,1.00) *
EPIC-Multicentre CHD incidence
Sieri et al., 2020 DK,DE, GR, IT,NL, UK, ES, SE 35-70 68116 1509 Total sugars  E% 13.0 (< 15.4) Mixed Q1 (ref) L ] 1.00 (1.00, 1.00) STD
Sieri et al., 2020 DK,DE, GR, IT,NL, UK, ES, SE 35-70 68116 1306 Total sugars E% 17.1(155-187) Mixed Q2 —— 1.12(1.03,1.22) STD
Sieri et al., 2020 DK,DE, GR, IT,NL, UK, ES, SE 35-70 68116 1200 Total sugars E% 20.0(18.7-21.8) Mixed Q3 == 1.14 (1.04, 1.24) STD
Sieri et al,, 2020 DK,DE, GR, IT,NL, UK, ES, SE 35-70 68116 1181 Total sugars  E% 23.2(21.8-259) Mixed Q4 —— 1.18(1.07,1.31) STD
Sieri et al., 2020 DK,DE, GR, IT,NL, UK ES, SE 35-70 68115 1182 Total sugars  E% 289 (>25.9) Mixed Q5 —_— 1.24 (1.09,1.41) STD
SCHS CHD mortality
Rebello et al., 2014  Singapore 45-74 35424 638 Total sugars E% Females Per SE% increase == 0.93 (0.86, 1.01)
Rebello etal., 2014  Singapore 45-74 5469 178 Totalsugars  E% 72(0-92) Females Q1 (ref) 1.00 (1.00, 1.00)
Rebello et al., 2014  Singapore 45-74 5732 148 Total sugars  E% 10.7 (9.2- 12.1) Females Q2 4— 1.03 (0.82,1.29)
Rebello etal., 2014  Singapore 45.74 5054 107 Total sugars  E% 134 (12.1- 14.8) Females Q3 —_— 0.82 (0.64, 1.06)
Rebello et al., 2014  Singapore 45-74 6152 104 Total sugars E% 16.4 (14.8-184) Females Q4 - 0.88 (0.68, 1.14)
Rebello etal., 2014  Singapore 45-74 6661 101 Total sugars  E% 21.6(184-49.1) Females Q5 ————— 0.95 (0.72, 1.26)
Rebello et al., 2014  Singapore 45-74 27833 1022 Total sugars  E% Males  Per S5E% increase —— 0.90 (0.84, 0.96)
Rebello etal., 2014  Singapore 45-74 5224 300 Total sugars  E% 73(0-92) Males Q1 (ref) £ 1.00 (1.00, 1.00)
Rebello et al., 2014  Singapore 45-74 4962 208 Total sugars  E% 10.7 (9.2 - 12.1) Males Q2 —_— 0.82 (0.68, 0.98)
Rebello et al., 2014  Singapore 45-74 4740 185 Total sugars  E% 134 (12.1- 14.8) Males Q3 —_——— 0.78 (0.64, 0.95)
Rebello et al., 2014  Singapore 45-74 4542 197 Total sugars  E% 16.4 (14.8- 184) Males Q4 ———t 0.84 (0.69, 1.03)
Rebello et al., 2014  Singapore 45-74 4033 132 Total sugars  E% 21.3(184-504) Males Q5 —— 0.64 (0.50, 0.81)
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Note: STD = Standardised for Total Energy Intake; *=exposure as geometric mean.

Figure K.15b: Intake of total sugars and coronary heart disease incidence and mortality
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HRs from MOST ADJ models sorted by increasing exposure

Publication Study Age, N N Exposure Exposure Exposure, Median Sex HR per category / HR Hazard
(Author, Year) Locaton range participants events/cases category code unitSTD  and/or Range code per unit change (ref/unit) Ratio (95% Cl) Note TEI
EPIC-Utrecht Stroke incidence
Beulens etal., 2007 NL 49-70 3928 63 Total sugars g/day 75.0 Females Q1 (ref) L 1.00 (1.00, 1.00) STD
Beulensetal., 2007 NL 49-70 3929 61 Total sugars g/day 100.0 Females Q2 1.03 (0.69, 1.54) STD
Beulens etal., 2007 NL 49-70 3929 58 Total sugars g/day 116.0 Females Q3 *> 0.95 (0.59, 1.54) STD
Beulensetal., 2007 NL 49-70 3928 61 Total sugars g/day 140.0 Females Q4 -> 1.00 (0.52, 1.92) STD
EPIC-Morgen Stroke incidence
Burger et al., 2011 NL 20-65 10753 109 Total sugars g/day 117 Females Per 29.5g/d increase = 0.95 (0.63, 1.43) STD
Burger et al., 2011 NL 20-65 8855 120 Total sugars g/day 105.7 Males Per 29.5g/d increase _——— 1.01 (0.70, 1.46) STD
EPICOR Stroke incidence
Sieri et al., 2013 IT 35-75 44099 533 Total sugars g/day . Mixed Per 34.4g/d increase —t—p— 1.06 (0.93,121) RR  STD
Sieri et al., 2013 IT 35-75 8826 77 Total sugars g/day 69.0 Mixed Q1 (ref) L 1.00(1.00,1.00) RR  STD
Sieri etal., 2013 T 35-75 8813 64 Total sugars g/day 90.0 Mixed Q2 <+ 1.16 (0.78,1.73) RR STD
Sieri etal., 2013 T 35-75 8819 70 Total sugars  g/day 104.0 Mixed Q3 - 1.09(0.72,165) RR STD
Sieri et al., 2013 T 35-75 8808 59 Total sugars g/day 120.0 Mixed Q4 - 0.99 (0.65, 1.52) RR STD
WHI Stroke incidence
Tasevskaetal., 2018 USA 50-79 64751 1868 Total sugars E% 246 Females Per 12.6g/1000kcal/d increase o 1.00 (0.97, 1.04) *

1 1

5 1 2

Note: STD = Standardised for Total Energy Intake; *=exposure as geometric mean.

Figure K.15c: Intake of total sugars and stroke incidence and mortality
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Figure K.16: Intake of fructose and incidence and mortality of cardiovascular diseases

HRs from MOST ADJ models sorted by increasing exposure

‘ J: EFSA Journal

HR per

Publication Study Age, N N Exp Exp E> Median  Sex category / HR per unit Hazard
(Author, Year) Location range participants events/cases categorycode unitSTD  and/or Range code change (ref/unit) Ratio (95% CI) Note TEI
Takayama CVD mortality
Nagata et al., 2019 Japan 35-. 3931 275 Total fructose  E% 12 Females Q1 (ref) 4 1.00 (1.00, 1.00)
Nagata et al., 2019 Japan 35-. 3931 222 Total fructose  E% 18 Females Q2 —— 0.96 (0.80, 1.16)
Nagata et al., 2019 Japan 35-. 3931 204 Total fructose  E% 24 Females Q3 — 0.97 (0.80, 1.18)
Nagata et al., 2019 Japan 35-. 3931 202 Total fructose  E% 35 Females Q4 —— 1.03(0.84,1.27)
Nagata et al., 2019 Japan 35-. 3339 219 Total fructose  E% 09 Males Q1 (ref) 4 1.00 (1.00, 1.00)
Nagata et al., 2019 Japan 35-. 3339 193 Total fructose  E% 14 Males Q2 1.08 (0.87, 1.34)
Nagata et al., 2019 Japan 35-. 3339 173 Total fructose  E% 21 Males Q3 —t—— 1.14(0.91, 1.42)
Nagata et al., 2019 Japan 35-. 3338 190 Total fructose  E% 34 Males Q4 — ] 1.31(1.03,1.67)
TLGS CVD incidence
Bahadoran etal., 2017 Iran 19-. 2369 79 Total fructose  E% 64 Mixed Per 3.7E% increase —_—— 1.35(1.15, 1.58)
Bahadoran et al., 2017  Iran 19-. 789 20 Total fructose  E% 0-45 Mixed Q1 (ref) 4 1.00 (1.00, 1.00)
Bahadoran et al., 2017  Iran 19-. 790 22 Total fructose  E% 45-74 Mixed Q2 —_—— 1.15(0.62, 2.13)
Bahadoran et al., 2017  Iran 19-. 790 37 Total fructose  E% 74-. Mixed Q3 ——— 1 81 (1.04, 3.15)
NIH-AARP CVD mortality
Tasevska etal, 2014  USA 50-71 29476 805 Total fructose  E% 59 Females Q1 (ref) 4 1.00 (1.00, 1.00)
Tasevska etal., 2014  USA 50-71 29477 636 Total fructose  E% 82 Females Q2 —— 0.90 (0.81, 1.00)
Tasevska etal, 2014  USA 50-71 29476 601 Total fructose  E% 10.0 Females Q3 —— 0.89 (0.80, 1.00)
Tasevska etal., 2014  USA 50-71 29477 648 Total fructose  E% 121 Females Q4 —— 0.97 (0.87, 1.09)
Tasevskaetal., 2014  USA 50-71 29476 716 Total fructose  E% 16.2 Females Q5 _— 1.07 (0.95, 1.21)
Tasevska et al., 2014 USA 50-71 41275 1687 Total fructose  E% 51 Males Q1 (ref) 4 1.00 (1.00, 1.00)
Tasevska etal., 2014  USA 50-71 41276 1487 Total fructose  E% 72 Males Q2 - 0.97 (0.90, 1.04)
Tasevska etal., 2014  USA 50-71 41276 1449 Total fructose  E% 90 Males Q3 - 0.98 (0.91, 1.06)
Tasevska etal., 2014  USA 50-71 41276 1344 Total fructose  E% 11 Males Q4 -+ 0.94 (0.87, 1.01)
Tasevska et al., 2014 USA 50-71 41275 1521 Total fructose E% 151 Males Q5 - 1.08 (0.99, 1.17)
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Figure K.16a: Intake of fructose and incidence and mortality of cardiovascular diseases (composite endpoint) — General plot
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Highest vs. Lowest HRs from MOST ADJ models sorted by increasing exposure

Publication Study Age,

(Author, Year) Location range

Takayama CVD mortality
Nagata et al., 2019 Japan 35-.

Nagata et al., 2019 Japan 35-.

TLGS CVD incidence

Bahadoran et al., 2017 Iran 19-.

NIH-AARP CVD mortality

Tasevska et al., 2014 USA 50-71

N

participants events/cases

3931

3338

790

29476

Tasevska etal., 2014 USA 50-71 41275

Overall (I-squared = 31.7%, p =0.210)

N

202

190

37

716

1521

Exposure

category code

Total fructose

Total fructose

Total fructose

Total fructose

Total fructose

Exposure Exposure, Median Sex

unit STD

E%

E%

E%

E%

E%

and/or Range

3.5

34

74-.

16.2

161

code

Females

Males

Mixed

Females

Males

Hazard %

Ratio (95% CI) Weight Note TEI

1.03 (0.84, 1.27) 14.49

1.31(1.03, 1.67) 11.27

1.81(1.04, 3.15) 2.49

1.07 (0.95, 1.21) 29.75

1.08 (0.99, 1.17) 42.00

1.11 (1.01, 1.21) 100.00

N

N -

Figure K.16b: Intake of fructose and incidence and mortality of cardiovascular diseases (composite endpoint) — Pooled plot
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