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Table S1. Associations between urinary concentrations of three sweeteners and body composition (n = 455)

BMI-z score Fat mass % Fat-free mass % Waist-to-height ratio
Exposure P P P P
Sweetener

amount* B 95%CI valu f 95%CI valu B 95%CI valu B 95% CI  valu

e e e e

Acesulfame-K 0 ref - - - ref - - - ref - - - ref - - -
T1 002 -044 047 095 005 =311 322 097 -0.02 -318 315 099 -<0.01 -0.03 0.02 0.90
T2 -<0.01 -044 043 1.00 -029 -340 282 086 029 -282 340 085 <001 -0.02 0.03 0.79
T3 017 -025 060 042 115 -188 417 046 -114 -417 188 046 0.01 -0.02 0.03 0.48

Sucralose 0 ref - - - ref - - - ref - - - ref - - -
T1 -0.30 -0.67 0.07 011 -3.00 -5.59 -0.41 0.02 3.02 043 561 0.02 -001 -0.03 0.01 042
T2 -0.06 -040 028 074 -030 -271 211 081 032 -2.09 273 079 0.01 -0.01 0.03 0.22
T3 -0.08 -042 025 062 -017 -247 213 088 019 -210 249 087 -0.01 -0.03 0.01 0.30

Stevioside 0 ref - - - ref - - - ref - - - ref - - -
T1 002 -038 042 091 022 -261 3.04 088 -023 -3.056 259 087 <0.01 -0.02 0.03 0.78
T2 023 -012 058 019 114 -130 358 036 -1.13 -3.57 131 036 0.01 -0.01 0.03 0.44
T3 -0.30 -0.66 0.05 010 -223 -476 029 008 223 -029 476 008 -0.01 -0.04 0.01 0.16

*Exposure amount was estimated as the proportion of daily intake to ADI and was categorized into tertiles (T1-T3), with the no intake group as reference.
The models were adjusted for age, sex, amount of exercise, sleep quality, total energy intake, and parental education time.



Table S2. Baseline characteristics of the sweetener consumption

Sweetener Exposure Boys
anfount* Mean SD Mean g SD P value **

Acesulfame-K T1 0.12 0.08 0.17 0.13 0.01
T2 0.7 0.39 1.03 0.56 <0.01
T3 4.47 5.39 9.06 12.14 0.01
Aspartame T1 0.09 0.05 0.11 0.05 0.08
12 0.32 0.15 0.39 0.21 0.41
T3 3.94 6.97 8.92 16.94 0.01
Sucralose T1 0.18 0.1 0.18 0.12 0.12
T2 0.8 0.51 1.06 0.68 0.03
13 7.36 8.98 12.95 13.84 0.01
Glycyrrhizin T1 0.02 0.01 0.02 0.02 0.03
12 0.07 0.03 0.08 0.04 0.05
13 0.33 0.33 0.33 0.37 0.13
Stevioside T1 0.08 0.03 0.09 0.04 0.05
12 0.18 0.09 0.25 0.1 0.02
T3 1.09 1.36 2.61 3.18 0.06
Sorbitol T1 17.46 12.61 21.2 12.14 0.09
12 121.61 59.5 161.11 80.95 0.04
T3 615.7 544.74 1077.69 1744.98 0.04
Added sugar T1 1.05 0.7 1.45 1.13 0.02
T2 411 1.74 5.28 2.38 0.06
13 18.58 15.43 23.2 15.32 <0.01

*Exposure amount was estimated as the proportion of daily intake to ADI and was categorized into tertiles (T1-T3), with the no intake group as reference.
The models were adjusted for age, amount of exercise, sleep quality, total energy intake, and parental education time. **P value reflects the difference
between the early and late stages of pubertal growth



Table S3. Associations of sweetener consumption with fat mass and fat-free mass among girls, by Tanner stage (n = 1239)

Fat mass % Fat-free mass %
Tanner P P
Sweetener stage I1&I1 I-v value I&I1 I-v value
% %
E)r(::ljz:f B 95% CI vaII)ue B 95% C1 vaII)ue P 95% CI vaIl’ue B 95% CI vaII)ue

0 ref - - - ref - - - - ref - - - ref - - - -
Acesulfame-K T1 0.77 -060 214 027 -111 423 201 049 046 078 -2.16 059 0.26 1.11 -2.00 422 049 046
T2 -0.51 -1.67 065 039 =310 -621 0.02 005 084 052 -0.65 1.68 0.39 3.09 -0.01 620 0.05 0.80
T3 -0.76 226 073 032 313 -6.62 036 008 0.87 074 -076 224 0.33 3.08 -039 656 0.08 0.88

Aspartame 0 ref - - - ref - - - - ref - - - ref - - - -
T1 -041 -137 055 040 -228 -421 -036 0.02 0.30 0.39 -057 135 043 2.23 0.31 414 0.02 0.32
T2 -1.12 222 -0.02 0.05 -3.15 =553 -0.77 0.01 0.84 1.15 0.05 225 0.04 3.17 0.80 554 0.01 0.83
T3 -1.34 -239 -029 0.01 -299 588 -0.11 0.04 0.93 1.32 027 238 0.01 2.98 0.10 586 0.04 0.90

Sucralose 0 ref - - - ref - - - - ref - - - ref - - - -
T1 -0.73 -170 025 0.14 3.13 0.43 583 0.02 0.02 0.76 -022 173 013 -3.10 -5.80 -040 0.03 0.02
T2 -0.21 -123 080 0.68 228 -5.06 049 011 044 0.21 -0.81 123 0.68 226 -0.51 503 011 047
T3 -063 -163 038 022 -084 -331 163 050 0.66 0.63 -0.38 1.64 0.22 0.85 -1.61 332 050 0.67

Glycyrrhizin 0 ref - - - ref - - - - ref - - - ref - - - -
T1 -044 -131 043 032 -18 -391 019 0.08 0.59 0.47 -040 134 0.29 1.85 -020 3.89 0.08 0.58
T2 -054 -135 028 020 -040 -279 200 075 034 0.57 -024 139 0.17 0.45 -194 285 071 0.34
T3 -0.65 -156 027 017 -231 -478 016 0.07 0.03 0.68 -024 1.60 0.15 2.34 -0.12 4381 0.06 0.03

Stevioside 0 ref - - - ref - - - - ref - - - ref - - - -
T1 0.09 -127 144 090 -1.09 -631 414 068 024 -012 -147 124 087 -1.09 -631 414 068 0.22
T2 -1.23 267 020 009 -230 -6.62 201 030 0.35 1.22 -022 266 010 -230 -6.62 201 030 0.35
T3 -0.16 -190 157 0.85 0.17 -3.05 339 092 046 0.13 -1.61 1.87 0.88 0.17 -3.05 339 092 043

Sorbitol 0 ref - - - ref - - - - ref - - - ref - - - -
T1 0.82 -014 177 009 -044 304 217 074 012 -0.82 -1.78 0.14 0.10 0.48 -212 3.08 0.72 0.12
T2 0.20 -0.67 108 065 -038 -281 205 076 052 -019 -1.07 0.69 0.67 040 -2.02 282 074 0.51
T3 -0.11 -098 0.75 080 -237 -484 010 0.06 0.35 0.13 -0.74 1.00 0.77 2.42 -0.04 488 0.06 0.31

Added sugar 0 ref - - - ref - - - - ref - - - ref - - - -



T1 032 -043 1.07 040 0.31 -1.75 238 077 042 -032 -1.07 043 041 -029 -235 177 078 042
T2 -039 -129 051 040 -157 -379 065 0.17 031 039 -051 130 0.39 1.60 -062 381 016 032
T3 -050 -150 051 033 -038 -262 18 074 0.73 052 -049 153 031 038 -18 262 074 0.69

*Exposure amount was estimated as the proportion of daily intake to ADI and was categorized into tertiles (T1-T3), with the no intake group as reference. The models were
adjusted for age, amount of exercise, sleep quality, total energy intake, and parental education time. **P value reflects the difference between the early and late stages of

pubertal growth.



Table S4. Associations of sweetener consumption with fat mass and fat-free mass among boys, by Tanner stage (n = 654)

Fat mass %

Fat-free mass %

Tanner P P
Sweetener stage I&II III-v value I&II I-v value
*H *ok
i)r(rll):z:‘ll:f B 95% C1 vaIl’ue B 95% CI vaIl’ue B 95% CI vaIl’ue B 95% C1 vaIl)ue
0 ref - - - ref - - - - ref - - - ref - - - -
Acesulfame-K

T1 0.32 =212 276 0.80 0.57 -3.92 5.06 0.80 084 -034 -279 211 0.79 -0.63 -5.10 3.85 0.78 0.83
T2 -086 229 058 024 0.77 -3.47 5.01 0.72  0.99 0.86 -0.58 230 024 -0.66 -4.89 3.58 0.76  0.99
T3 1.01 -0.36 238 0.15 -1.73 -5.95 2.49 042 036 -1.02 -240 036 0.15 1.69 -2.52 5.89 0.44 0.37

Aspartame 0 ref - - - ref - - - - ref - - - ref - - - -
T1 -0.84 -2.07 039 018 -1.89 -4.18 0.40 0.11 0.38 0.84 -0.39 2.08 0.18 1.79 -0.49 4.08 013 0.39
T2 -1.88 -348 -0.28 0.02 -3.33 -599 -0.68 0.02 0.3 1.90 029 350 0.02 3.37 0.71 6.02 0.02 051
T3 -1.19 227 -0.11 0.03 -1.71 -5.55 2.13 0.39 093 1.19 0.11 227 0.03 1.67 -2.17 5.51 0.40 0.95

Sucralose 0 ref - - - ref - - - - ref - - - ref - - - -
T1 -1.73 -3.17 -0.30 0.02 191 -1.30 5.13 0.25 0.59 1.73 029 318 0.02 -1.84 -5.04 1.36 0.26  0.58
T2 -1.07 226 0.12 0.08 -1.07 -4.93 2.79 0.59 0.07 1.04 -0.16 223 0.09 1.05 -2.80 4.90 0.59 0.07
T3 0.02 -096 101 096 -1.63 —4.82 1.55 032 049 -0.01 -1.00 098 0.99 1.71 -1.46 489 029 048

Glycyrrhizin 0 ref - - - ref - - - - ref - - - ref - - - -
T1 -1.62 -2.87 -0.36 0.01 -0.81 —4.52 291 0.67 0.03 1.65 0.39 290 0.01 0.77 -2.92 4.47 0.68 0.03
T2 -0.69 -1.75 037 0.20 -0.26 -11.68 11.16 096 0.25 073 -034 180 0.18 0.26 -11.21 1172 097 0.24
T3 -0.37 -1.60 086 0.56 -542 -10.34 -050 0.03 0.40 039 -0.85 1.63 054 5.50 0.60 10.39 0.03 0.40

Stevioside 0 ref - - - ref - - - - ref - - - ref - - - -
T1 -0.01 -146 145 099 12.38 1.46 2330 0.03 099 -0.02 -148 143 098 12.38 1.46 23.30 0.03 0.98
T2 -0.88 242 066 026 -1.85 -6.11 242 040 0.10 093 -0.61 248 024 -1.85 -6.11 242 040 0.10
T3 -1.13 -2.88 0.62 0.21 5.69 -13.83 2521 057 0.99 1.11 -0.65 2.87 0.22 5.69 -13.83 2521 057 0.99

Sorbitol 0 ref - - - ref - - - - ref - - - ref - - - -
T1 0.70 -0.64 204 031 -0.54 -5.34 4.26 0.83 0.18 -0.68 -2.03 0.67 0.33 0.54 -4.26 5.34 0.83 0.18
T2 0.43 -0.69 154 046 1.83 -2.09 5.76 036 045 -038 -151 0.74 0.50 -1.75 -5.68 2.17 0.38 0.45
T3 -1.58 -2.86 -0.30 0.02 -2.69 -6.60 1.21 0.18 043 1.59 030 2.87 0.02 2.65 -1.25 655 0.19 042



Added sugar 0 ref - - - ref - - - - ref - - - ref - - - -

T1 066 -041 173 023 0.07 -3.52 367 097 006 -064 -172 044 024 -009 -368 349 096 0.06
T2 -037 -148 074 052 -115 -517 287 058 024 039 -072 150 049 1.17 -284 519 057 025
T3 -0.15 -116 087 0.78 1.65 -267 596 046 041 018 -083 120 072 -162 -592 268 046 041

*Exposure amount was estimated as the proportion of daily intake to ADI and was categorized into tertiles (T1-T3), with the no intake group as reference. The models were
adjusted for age, amount of exercise, sleep quality, total energy intake, and parental education time. **P value reflects the difference between early and late Tanner stages.



Table S5. Associations of sweetener consumption with fat mass and fat-free mass, by obesity group (n =1893)

. Fat mass % Fat-free mass %
Obesity
P P
group ) .
S Obesity Normal value Obesity Normal value
weetener . *%
Exposure
amount* g 95% CI P B 95% CI P B 95% CI P B 95% CI P
value value value value
0 ref - - - ref - - - - ref - - - ref - - - -
Acesulfame-K
T1 -1.72 -598 254 043 0.60 -041 162 024 090 169 -257 595 044 -061 -1.62 041 024 090
T2 136 -350 622 058 -095 -1.88 -0.02 0.05 024 -140 -626 347 0.7 0.96 0.03 1.89 0.04 0.24
T3 033 -346 411 0.87 0.11 -086 108 082 09% -037 -415 342 08 -012 -1.09 085 081 094
Aspartame 0 ref - - - ref - - - - ref - - - ref - - - -
T1 -026 -2.81 230 084 0.26 -051 1.03 050 074 026 -229 28 084 -028 -1.05 049 048 0.76
T2 118 -2.03 440 047 -092 -172 -012 0.02 <0.01 -1.16 -438 205 048 0.93 0.13 1.73  0.02 <0.01
T3 -214 -494 066 014 -090 -1.68 -011 0.03 008 214 -066 494 0.14 0.88 0.09 1.67 0.03 0.09
Sucralose 0 ref - - - ref - - - - ref - - - ref - - - -
T1 122 -136 380 035 0.20 -056 095 060 093 -123 -381 135 035 -0.18 -093 058 065 095
T2 068 -253 388 068 -099 -175 -023 0.01 022 -072 -393 249 0.66 0.98 0.22 1.74 0.01 022
T3 -026 -325 273 087 -056 -131 020 015 0.06 023 -276 322 0.88 0.56 -0.19 132 014 0.06
Glycyrrhizin 0 ref - - - ref - - - - ref - - - ref - - - -
T1 -2.78 -531 -024 0.03 -022 -1.01 056 058 <0.01 2.78 025 531 0.03 0.23 -0.56 1.01 057 <0.01
T2 170 -121 461 025 -017 -091 058 0.66 009 -1.69 -460 122 0.26 0.19 -056 093 0.63 0.09
T3 -061 -395 273 072 -118 -191 -045 <0.01 <0.01 060 -274 394 0.73 1.18 0.46 191 <0.01 <0.01
Stevioside 0 ref - - - ref - - - - ref - - - ref - - - -
T1 -0.19 -427 3838 093 0.53 -058 164 035 028 025 -383 433 090 0.53 -058 164 035 0.26
T2 -0.08 -464 448 097 -094 212 024 012 054 004 452 460 099 -094 -212 024 012 055
T3 -443 -1143 256 022 -048 -170 075 044 019 442 -258 1142 022 -048 -170 075 044 0.20
Sorbitol 0 ref - - - ref - - - - ref - - - ref - - - -



T1
T2
T3
Added sugar 0
T1
T2
T3

2.35
1.42
0.22
ref
1.40
0.50
-0.84

-0.14
-1.35
-2.62
-1.05
-2.31
-3.60

4.83
4.20
3.06
3.84
3.31
1.93

0.07
0.32
0.88
0.26
0.73
0.55

0.05
-0.18
-0.88

ref

0.51
-0.29
-0.51

-0.81
-0.90
-1.61
-0.14
-0.95
-1.20

091
0.54
-0.15
1.16
0.37
0.17

091
0.62
0.02
0.13
0.38
0.14

0.28
0.37
<0.01
0.10
0.85
0.55

-2.36
-1.45
-0.22
ref
-1.43
-0.52
0.81

-4.84
-4.23
-3.06
-3.88
-3.33
-1.96

0.13
1.32
2.62
1.01
2.29
3.58

0.06
0.31
0.88
0.25
0.72
0.57

-0.05
0.20
0.88

ref

-0.50
0.31
0.53

-0.91
-0.52
0.15
-1.15
-0.35
-0.16

0.81
091
1.61
0.15
0.97
1.21

091
0.59
0.02
0.14
0.36
0.13

0.28
0.35
<0.01
0.09
0.87
0.55

*Exposure amount was estimated as the proportion of daily intake to ADI and was categorized into tertiles (T1-T3), with the no intake group as reference. The models were
adjusted for age, amount of exercise, sleep quality, total energy intake, and parental education time. **P value reflects the difference between obesity and nonobesity.



